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Regulations e

» Should have entrusted company treat it unless they
have on-site treatment facility (i.e.,
sterilization/shredding)

> Final disposal through entrusted company is
incineration.

- Containers as a whole should be put into an incinerator.

- Entrusted company should use the incinerators only
for medical wastes.

> Temporary storage before incineration

- <5 days or <5 days’ amount

Entrusted compah? /for tran: rtation & incineration
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Data from Year 2012 (unit: ton)
Gen.erated ”
: (unit: ton)

- 1 | General 1175772 79.6
2 | Pathological test 9,359.9 6.3
3 | Blood-contaminated 9,087.4 6.2
4 | Body parts and fluids 5,732.0 3.9
5 | Sharps 2,881.6 2.0
6 | Biological/Chemical 2,593.5 1.8
7 | Isolation 413.8 0.3

Placenta 12.7 0.0
Total 147,658.1 100

Increasing Trend of Medical
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Generation of Medical Wastes in Korea (unit: ton)
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others
placenta recycling
elderly care facility

dispensary of military
dispensary

dispensary of prison etc.

funeral hall
researchitest institute
animal hospital
quarantine center
bloed center
maternity center
public health center
clinic

hospital

general hospital
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A 5 L - i
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.
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) 20084 20091 20104 20m4 201213 20138
Number of dischargers of medical wastes by type in Korea (unit: ton) E

Generation of Medical Wast&s'by Facility type

Amount (ton) Yo
General hospital 72033.7 48.8
Hospital 30124.7 20.4
Clinic 20467 13.9
Public Health Care Center 4621.0 3l
Elderly care facility 3902.1 2.6
Testing institution & Laboratory 1636.6 1.1
Animal clinic 256.3 0.2
Funeral hall 198.6 0.1
Dispensaries including prison 3.0 0.0
Others 14415.1 9.8
Total 147658.1 100.0

Data from year 2012 (unit: ton)
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Generation of Medical Wastes by Facility type

1000
80.0 # others
¥ funeral hall
\: researchitest institute
&0.0
. elderly care facility
- animal clinic
|
500 % public health center
. clinic
#  hospital
28 - general hospital
°0 ¥ ¥ T ;3
20088 20094 2010 20118 0129 20134
Generation of Medical Wastes by Facility type in Korea 2008-2013 (unit: ton) %

Amount of Medlcal Waste: Generated and Treated

Data from Year 2012 (unit: ton)

Generated v = ' Treated
| Car;y. ‘On-site Offsite

over | Generated o Sterilizat | Stored

from oy SRR G | btbration ion/Shre | €

2011 ation L ed

Total 935.3 147,658.1| 333.2| 5,448.3 141,5454 0.0 127, 1,253.8

Isolation 12 413.8 0.0 0.0 411.0 0.0 0.0 4.0
Pathological test 59.5 9,359.9 0.0 520.5 8,849.2 0.0 0.0 49.7
B/C 3.7 2,593.5 0.0 2.8 2,579.1 0.0 0.0 15.3
Sharps 32.8 2,881.6 0.0 64.8 28273 0.0 0.0 223
General 7545 117,577.2| 314.7 517.9 116,417.1 0.0 0.0 1,082.0
Bty paiand 202|  57320| 185] 34229 2,285.6 00| 00 252
fluids
Placenta 0.0 127 0.0 0.0 0.0 0.0 12.7 0.0
Blood-
Gontandtatad 63.4 9,087.4 0.0 9194 8,176.1 0.0 0.0 55.3

#Sterilization/Shredding or Treated in the Waste Water Disposal System
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Session 2 : Sharing tnfermation and Cases of Effective Use of Medical and Industrial Waste Mgt System

Selected Countries

153.021-3 1. WHO &) @) 3. Europe (Germany, W 4. Japan @ 2. USA
450000 J \*) Belgium) ' \) “’j
141,545.4 P : :
140000 5§ H :
1182187 i : :

e 1086407 W i el g e e 2

99,5155 H / i
100000 ® on-site {incineration) il

sLs87 833015 _m onssite (sterilization)

off-site incineration

60000 H55gra off-site (sterifization)

- M

20064 20078 2008%  2009W 20108 20114 2012¢  2013W

off-site (recycle)

in stock

Incinerators (off-site) are
allowed to be used for
only Medical Wastes in
Korea!

Amount of Medical Wastes by the Methods of Disposal in Korea (unit: ton) J

¢ “Model Guidelines for State Medical Waste Management’,
(http://www.epa.gov/waste/nonhaz/industrial/medical/programs.htm)

* EPA Guidelines. Medical waste - storage, transport, and disposal. 2003

U.3. ENVIRONMENTAL PROTECTION AGENCY
Wastes - Non-Hazardous Waste - Industrial Waste
et aoiton iSactatin  Search: C 4l £PA © This Ares ]

v ‘regulated medical
waste’ (NY, Rl VA etc)

Where You Live - State Medical Waste Programs and
Regulations

Pledical waste disoosal is primasity reguisted at the state favel, To deterine what laws agely in your state,
e page oas and
progeams. Ot visit the Slades snge. of £9A'5 Wastes Mt sits.

See also: Hoctyl Gluidslines fer SSate. tadical WaGts MandSu N,

#iote: All of the folfowing links: are outside of EPA 1F

v “infectious waste’ (CO,
NE, NV etc)

v ‘biomedical waste’ (CT,
FL, GA, ME, WA etc)

v 'special medical waste'
(MD etc)

http /e epa. govioswinonhaziindustrisiimedical/prograrms. htm
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Belgium: Flanders.

Brussels CR

. Classification of Medical Wastes: Model Guidelines

 Very centralized management is possible due to small

. Animal wastes
. Unused sharps i I ;
. Low-level radioactive waste | Radioactive waste ] 1 Medical waste ]

1. Contaminated sharps territory.
2. Cultures and stocks of infectious agents and associated biologicals
8. Bulk hiran blood "+ Main type of disposal for all wastes are recycling or incineration.
4. Pathological wastes
5, Isolation wastes Treatment
Waste
6
7
8
9

. Antineoplastic drug

10. Small volumes of chemical hazardous waste I
http://www3 epa.gov/epawaste/nonhaz/industrial/medical/mwpdfs/modguidi/2.pdf
With (high) risk Without risk

v It seems that just isolation wastes are specially treated (incineration etc)

in many States. o
+ high risk medical waste; HRMW: 50,000~60,000 t/y

« ordinary medical waste; OMW: 6,000~7,000 tiy

Strategy for health care waste in Germany Belgium: Flanders

- Health care wastes are classified to EU Guidelines: 6 digit code Criterial for HRIVW v/ precautionary principle
" v acceptable risk
16 00 1801 01 18 01 03 1801 06 * Infection P
1801 04 18 02 02 -10
*Houschold waste “Waste « Waste which, . ~ Medicing * Laboratory + Poisoning
:Disl;xnseho!d4M$te with bleod) Vi drugs i « Cemicals
i Ay ; b ilond *Weeron » Injury
and excretions m::; handied + pits ] With (hlgh) risk Withoutrisk
b ' » Ethical concerns )
s incineration
b * GMO at high temperature —»incineration
/ no recycling aflowed recycling possible
(partly)
Household zardous regulated fransport
Household waste Hazardous | |waste aste incinerator,
inci: waste hazardous i e
incinerator | waste round
inci isposal site
+ Recycle as much as possible! Extract energy from wastes as much Risk for injuries, microbiological Comparable to housshold
as possible! contamination, ethical problems waste but produced in a hospital

- When disinfected, it can be disposed in household waste incinerator.
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Comparison of Classification of Medical Wates

Judgement flow for infectious waste b : us Lt o
5 . " i A A A R bt G i g
. Criteria: Appearance, Place, infectious Disease Extent of special care broad | narrow~medium narrow broad
3 . . : Temperature at which 4 <15 7 Mississippi: <6 X
tal e :
{Step 1] Appearance ) infectious industr infectious wastes are stored (7 days) (7 days)
fluid (including semen) ¥ Y !
B gmsgmﬁf &mrl?:m 2mm-)0l — T | 1 waste X (°C): Regulation
) Waste used in fests and i related t YES - gx) sharps, iﬂa?“'ms test Incinerator allowed for only O £ A X X
41 Sherpy it flocd, 25 =~ 1 tube etc. contaminated rmedical waste
i | 2 | with body fluids including
ol blood or pat_hogemc Dependence on incineration very high high very high low medium
o | microorganisms, (getting higher)
o
a Dependence on on-site very low Low very low medium medium
§ Infectious municipal treatment (getting higher)  (getting lower)
§ waste Method of on-site treatment ~ microwave etc.  steam (autoclaving autoclaving chemical, steam,  melting, steam,
- tissue, bta?‘?:’g?egﬁ:g:" allowed (only 1 hospital)  ete), microwave microwave etc.  dried sterilization
gauze conia ete.
: biood etc. On-site incinerator allowed O (only | hopital) X X [¢) X

Non-infectious wastes
e — ———————
Imamura, 2006. Docter’s efforts toward appropr

dical waste

l AR i " ﬁg WHO US (EpA) m Korea
ificati ¥ ious Waste’ '
Classification of Infectio EU AS code | Health Care Waste Health Care Waste Medical Waste Infoctious Waste | Medical Waste
= i | s o 130101718 Contaminated sharps/ : .
- infectious industrial waste c specially controlled industrial waste 2l Sharps Sharps e Infectious Industrial | Sharps
P . o Blood
w b i ally controlled municipal waste | .
infectious municipal waste < specially Joroz | Body parts and ongans including blood bags and| Bulk human blood/ . » sontaminated/
2 oo st athologics Fiilegial vases Infections Municipal m};ba:ahB(g:g]cal
S Iy parts
and fluids
Municipal solid waste ind&stﬂai waste - Vg
{other than industrial waste} (ash, waste oil, Wﬂ acid, waste Waste whose collection and disposal is subject to / Cultures and stocks of P 7
alkali, waste plastics and others sg 8;,03 Lt special requirements in order lo prevent Infectious infectious agents and ,]I"‘;:"f’ e I\':[d"%"fa‘i Isolation
specified by a Cabinet order among infections. associated biologicals/ s s epICIpal
all the wastes left as a result of animal wastes .
/i g Wastes whose collection and disposal is ngt I
INess i
AR St} 1§01 047 13 | Subicetto special requireiments in order to prevent |
0203 infection (e.g., dre: Infectious * TInfectious Municipal General
disposable clothing. diapers contaminated with
blood cte.)
18 0106%/ 18 | Chemicals consisting of or containing dangerots 5
0208 substances Chemial * s
180107/ 18 |Chemicals other than those mentioned in 18 01 Chemical Small volumes of chemical %
0206 06+ S waste “he
anar " Cytotoxic and eytostatic medicines Cylotosic Antineoplastic drug x ncal
4 it e i Waste generator responsible ‘g gé 09/ 18 OC::mica.ls other than those mentioned in I8 01 Phamaceutical | Small volumes of chemical 7
w&ab—ui ¢ et i for management hazardous waste
s 180110 | Amalgam waste from dental care Chemical x x x
: L Low-level radiactive :
i N EU Proposal: COM(2003) 32 final Radiologieal = )
Hanashi, 2011. Investigation into the proper disposal of home medical waste ; Saste
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Distance from Long (~350km;
'hospital to incinerator ~ ~4 hours)

Gemmany . Belgium(Flanders) | US o  Japan
Medium (about 100 Short Long Medium {about
km; <2 hrs) (<1.5 hrs) 100 km; <2 hrs)

Temperature at which 4 “There are regulation X: Vehicle with cargo X: Vehicle with  X: Vehicle with
infectious waste are on pressure will be OK. cargo will be  cargo will be OK.
transported (°C):  difference rather OK.
‘Regulation than temperature;

' practically kept at 0

degree
Transporting vehicle 0 X e X &
allowed for only
medical waste
Landfill allowed after ~ X: should be = O: but recycle and X: should be 0 O
on-site treatment incinerated incineration as incinerated
(sterilization) | much as possible
‘Disposal of 18 01 04/ Special Can be disposed as = Wastes contacted by Can be Wastes contacted
180203 container municipal waste  blood are assumed as  disposed as by blood are
> incineration HRMW; Others are municipal infectious
i disposed as municipla waste municipal waste;
waste. Diaper without

blood are treated
as non-infectious

municipal waste.

International\ﬂCompar on

Session 2 : Sharing Information and Cases of Effective Use of Medieal and Industrial Waste Mgt System

Electronic manifesto (0] A X X A
(RFID) (cell phone based)
Overall extent of regulation Strong Medium Relatively strong Weak Medium

82 @

Temporary
w warehouse at the site m
of disposal

. Just before being
# Disch i
ISCNArge put into incinerator

100.00%
FBOEN% —

80.00%
Recognition % So00%
40.00%
2000%
o.00% 2 , £ V .
2010 2013 2012 G o yuny

DUE {year) 1r7E

¥ It has been high at the site of discharge: 89~93% (~2014)

v In 2015, recognition % at the site of discharge and at temporary warehouse at the site of
disposal became close to 100%.

v’ However, it is 40~60% just before being put into incinerator,

avhthixangan,

» 83
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What is the factor: for loyy recogmuc)n percentage (%o)?

»Re-consignment
» Substitute input

> Structure of warehouse
- Should be first-in first out.
» Compatibility of program
- Windows 7 -> Windows 8

»Issues of tag itself etc.

Can Medical Wastes be Reduced?

»Increasing Trends of Medical Wastes in Korea
- scope of medical waste
- proportion of elderly population: cf. home care

- disposable medical supplies: cf. risk of injury by sharps

»However, medical wastes may be reduced!

cf. Green Hospital

Session 2 ¢ Sharing Information and Cases of Effective Use of Medical and Industrial Waste Mgt System

Difficult to Construct Inciﬁerator: NIMBY

» Risk assessment &
risk communication
in needed.

84 @

» Current Issues related to (microwave) sterilization &
shredding

- breakdown caused by sharps

- disposal of remnants
- legal issues: School Health Law
- odor and noise

School Health Law

™ 85
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Onssite Treatment :

» Current Technical Issues may be resolved
automatically by adopting up-to-date technology.
However, ...

» Revision of the School Health Law is essential.

2015 Tripartite Network Meeting

» And, active risk communication is required with
community near hospital and school authorities.

86 @

Session 2 : Sharing Information and Cases of Effective Lise of Medical and Industrial Waste Mgt System o

Distribution of Medical Waste from Hospitals (n=2000)

e
S

=)

Location of top 2,000 hospitas in v . i o
terms of medical waste _generation Seoul + Kyunggi Province: 50%

Only three incinerators are
located in Seoul + Kyunggi
Province

In some cases, distance for
medical wastes to be transported
are about 300km,

» 87
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Incinerator (ton}

A 2-1062

A 1053-3086

A 057- 77

A sis-0m ¥

A wom-20505

w12

»
o
‘Generation amount (ton}

A »28-28%
A sser-2se2 e

A noses- 2155

Sessioh 2 : Sharing Information and Cases of Effective Use of Medical and Industrial Waste Mgt System

Location of incinerators by region and the hospitals from which medical wastes are transported to and
incinerated in them: Seoul/Kyunggi/Incheon, Chungcheong, Gyeongsang, and Jeolla (data from 2,000
hospitals in 2014)

18-
N 7086 - 1225

| REECERIRL
| EaREEaE

Incinerator (ton)
A 4851094
A 1195-9321
A 3e- 188
A rssc- 6o

y e

Only 58% of the medical waste
generated in Seoul
/Kyunggi/Incheon was incinerated
in the same region.

Location of incinerators by region and the hospitals from which medical wastes are transported to and
incinerated in them: Seoul/Kyunggi/Incheon, Chungeheong, Gyeongsang, and Jeolla (data from 2,000
hospitals in 2014)

88 @
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: |

Other issues

»Hazard identification => Risk assessment

- factors: temperature, type of wastes (solid vs. liquid),
duration of storage, frequency of collection, type of
containers, state of packaging, temperature and distance of

transportation

Session 2-2

JW’s Efforts for the Promotion

» Quality control of containers

of Appropriate Infectious Mgt
in Japan

» Personal protective equipment and code of conduct

Ms. Sato, Akiko,
Staff, Business Promotion Division,
Japan Industrial Waste Information Center,
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bt/ /www iwnetorip/iwnet/.

{ Public iﬁ'{e’;és_tfiﬁcbf'poréted Foundation
i\é :

Japan Industrial Waste

Information Center

Akiko SATO

I. Management and operation of the e-
Manifest for the infectious waste

IL. Education and training for proper
industrial waste management

III.Assessment of performance of
containers for infectious waste

» 93



Management and operation
of the e-Manifest for the
infectious waste

?‘i.Generators' responsibilities

C0When generators commission on the
disposal of their wastes to others, they
are requested to confirm that their wastes
have been disposed properly by using the
e-Manifest or paper manifest.

0 JW carries out the management and
operation of the e-Manifest system and
the preservation of the data registered.

1991

Mamfest system was started ontrlal

Regu!atmns

(The form was only paper type Manifest.)

1993

The legal Manifest system was
started for only hazardous industrial
waste(including the infectious
wastes).

1998

The legal Manifest system was

introduced for all kinds of industrialmg;’

waste.
The e-Manifest system was
introduced.

O,
Session 2 © Sharing information and Cases of Effective Use of Medical and Industrial Waste Mgt System  © 1
-

2001

Regulatlons

The report of the final disposal
confirmation was obligated to use
the Manifest.

2005

The penal regulations corresponding ‘
to the Manifest management were
reinforced.

2010

All generatbrs have preservation
duty of the paper Manifest for 5
years.

94 @
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hito Awwwiwnetorip/iwnet e
‘5. Ratio of busmess categorles of generator

Othersmamdnstry
2.0% \

Wholesale & retail

Transporter Disposer 2.8%
2 input the data 3 input the data | The number

Business , of

1 createthie manifest subscribers

input the data

| -

1 The operation of the management of infectious waste
for the e-Manifest is the same as other industrial

wastes.

Productmn

43% out of all medical
facilities in Japan use
the e-Manifest system

~

20,000

15,000

10000 F=

5000 p

The share ratio of e-Manifest (%)

Nurnber of subscribers
Annual number of e-Manifests created

o S S O 6 ® & & S & @ o D e £ i L BLCH NS BT
FELFS ST FFS &S S S @@q@gm@@»f@&,@@@&@q@%\wﬁ%@“

[ #Geserstrs  @Twporters  GDisposers |
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At/ waww iwnet.or ip/iwnet/

| 7. Ratio of business categories by e-Manifests

Service industry
(notolassifiod osksewhora)..___
384

Other service industry .-
3.9%

]
Real estate & Rental -~
and leasing business
4.0%

Education and training for

- son S - The "‘,‘;‘;bé"é‘:
AR sir ot . H H
T e proper industrial waste
11.2% = “ <
| Construction 9,496,922
. Production 2,189,552 Management

. 72,4737

Other service industry 70,3039
Service industry( G
classified elsewhere 69,2529
Total 18,058,461

httpl/ vaww iwnet or ip/iwnet,
| 8. Performance of the use
vstem for infectious was

of the e-Manifest %

JW provides 2 education and training courses for acquiring

the qualification for supervisors that are required by law to

be appointed at the site, generating the specially controlled
P industrial wastes(explosiveness, toxicity or infectiousness).

The amount of the

waste registered to

The number of e~
 Manifest created

 Inf s

Total industrial 18,066,860 55,514,750 t |
waste 2

ourse for qualified sors of the specially

| lled industrial wastes specialized for medial
_and other healthcare establishments !

O Facilities which generate “specially controlled industrial and
infectious wastes” are required to allocate a supervisor for proper
wastes treatment called a “Specially Controlled Industrial Waste
Supervisor”.

0 The sessions are also opened to the qualified supervisors who
want to enhance their knowledge and expertise.

12
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hitpi Awvww iwnet orip/iwnet,

o e Law and regulation on wastes
Respon ilities of generators,

Law and regulation on : defm;tmns of wastes, outline of the Environmental issues
wastes ¢ atment criterion, contracts, penalties, : > : ’ : ,
. ote. ) Operation of the waste management
Criterion of safekeeping and treatment Safety and health management

Treatment and management

Plans of infectious waste treatments
on wastes

Contracts, manifest, etc.

Basic acknowledgements on : Outline of intermediate treatment
infectiousness Basnc ac know edgemel ts\ af mfectmn

=only for the applicants for ¢ € v |
medial and other healthcare
establishments :

Outline of business for the collectors/tran:

Recycling

Final disposal

Outline of the specially controlled industri
=only for the course for the collectiol
disposal of specially controlled wastes

O JW is issuing a certificate when the
applicants pass the examination
conducted after the training lectures
and the applicants are certified as
specially controlled waste supervisors.

0 JW is issuing a certificate when the applicants pass the
examination conducted after the training lectures. It's used for

i 17 application for a business license of industrial waste management.

http/ /vwaaw. iwnelorip/iwnet

| e
§2 For collectors/transporters and disposers ‘ ‘3. Trend of the number of the applicants

knowledge for proper management” for
collectors/transporters and disposers.

JW provides training courses to acquire the “adequate ‘
} Trend of the ber of appli for ially lled industrial wastes

45,000 o

L0000 e

35,000 -

25,000

20000 +

FOI‘ update 1, Course for the collection and transportation of .

 applicants  industrial wastes or specially controlled wastes o
(F"Bsggg';smg 2. Course for the disposal oef industrial wastes or
licenses) ecially contri | W 5000
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 20(35 2007 2008 2009 2010 2011 2012 2013 2014
16 18
100 - » 101
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(the specially controlled industrial wastss)

Odisposers

2012

] R Y

~, lll

TR RN m

2011

2010

S R .-
AR R RS

(the specially controlled industris! wastss)

2009

RN RN RSN

2008

II -

_ 8

Ils

wastes specialized for medial and other healthcare establishments

Trend of the number of applicants for the specially controlled industrial

] RN RS

e i‘ll

RSN

30,000
25500
20000
15000
10,000

Q00

Awwwiwnetorip/iwnet

sjueoijdde jo Jaquinu sy}
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Trend of the number of new applicants for the collection/transportation and disposal

19
20

|
|
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Aoy www iwnet or ip/iwnet/

Outline

JW provides a service for the assessment of the containers
to be used for collecting and transporting infectious waste
based on its own concrete criteria within the range

prescribed by the Manual.
This service aims at providing reference information for

encouraging the use of special container for infectious waste

by healthcare establishments, and JW publishes the
assessment of the containers for different kinds of the
infectious waste on JW website.

Containet’s strength tests:

*Handle Strength Test
*Drip Test
=Stacking Test

*Resistance to Leakage Test

*Puncture Resistance Test
*Waterproofness Test

*Toppling Test

Flow of the assessment

24

Makers or
sellets of the
containers

To carry out

container’s
strength tests*
s R U

3 Applicatio
Preparation || o> RS
of . Confirming
A = leld sprvey Assessment
application gfn l:%\‘!ty docaments request
documents \_ )
Certificate
and Preparation Result of the
treport of assessment
Receiving Certificate c:
certificate and and
assessment assr‘:sso“:te“t
report P
S \_
*Container’s strength tests: ion resi test, Dropping test, Stacking test, Toppli

The
Assessment
Committee

-Data analysis
-Assessment

-Result of
field survey

g test, etc.

26
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Thank you!
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Session 2-3

The Electronic Mgt of Waste

in Taiwan

Ms. Ni, Ya—Hui,
Deputy General Manager,
Environmental Resource & Information Co., Ltd,



