COVID-19 Responses and

Establishment of real-time safety
Management system of medical waste

08/04/2022

O vauzse



Why do we need special management for medical waste? A~ oz3uygn

Special management of medical waste
is needed due to the high risk of
human infection

3

RFID technology brings more safety and transparency during the whole process= WOI’|C| FII‘St!

. Collection and .
Discharge Disposal

Dedicated
incinerators

Dedicated vehicles

Medical waste classification

Medical waste for | = Waste generated from medical activity during the quarantining of infected people to protect others
quarantine from them in accordance with article 2-1 of infectious disease control and prevention act

= Human and animal tissues, organs, parts of the body, animal cadavers, blood, pus, blood product

Tissues (serum, plasma, blood products)
Placentas
for = Placentas recovered for reuse
recycling
Hazard Sharps = Syringe needles, suture needles, surgical blades, oriental needles, dental needles, any damaged
ous waste glass test instruments
medic Pathologic | * Culture medium used for tests and experiments, culture containers, strain in storage, used test
al al tubes, slides, cover glass, used culture medium, used gloves
waste
Biological/ | , \/accines, anticancer drugs, chemotherapeutic agents
chemical
Bilz°°d, = Blood bags, waste generated during hemodialysis and other blood related waste that requires
contgémna special treatment

G | dical = Cotton wool, bandages, gauze, disposable diapers (diapers used by infectious disease patients,
Oy . eneral medica infected infectious disease doctors, or pathogen carriers) containing blood, body fluids, secretions,
(1/17) waste and excrement, sanitary napkins, disposable syringes, infusion sets ‘




Definition

Karea trveenment Corperation

Why does medical waste require special management? A ozeygn

o—>» Work flow e— Tag info transmission

Generation ool
= : ollection . .
| A~ Waste generation © 6_!_ T mec,. orea Environment Corporation

@ Generated waste kept in Discharger hand-over/ t;ﬁzzeg:ﬁer @ Allbaro system
i r Transporter take-over
The fixed reader storage o] Processor takeover
= Tags are attached to specific = Incoming vehicle units : transport = Real -time collection of waste information
containers after weighing trucks coming into the waste = Error detection and correction system
% management facility after its = Statistical analysis
-— The ﬂkéﬁ?éé«& authentication card is scanned = Error correction, etc.

v .

Yk

@ Storage and release B meey = Q — 0 \@L\ *
" .4 o, ]
Storage facility Coming into the waste management >

= The containers are Q. facility . _. o3

The scales

Collection,
transportation

pre-registered before
loading

(5} Incineration

= Going into the incinerator

Treatmen The portable readet = Check and send information on the type
of waste, weight, handover history

recognized by the portable reader

The portable reader

“.))) Qﬁ; .
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Why we need this special management?

Emergence of the first new infectious disease in 5 years stronger viruses! 7~ p3uygd

A new Infectious disease crisis following the emergence of MERS in 2015

1 Mo
AIZ F2UH0[AAAS
B TTEE 1

Jan 20, 2020
Contagious disease alert level elevated to “Caution”
* a 3b year-old Chinese national, transported to a state-designated
quarantine facility for isolation treatment.

= On January 2219, a Korean man arriving from China ggg ﬂgt}a"g#g

Confirmed during the screening at Gimpo airport
*25 individuals with symptoms tested but confirmed “Negative”

U 7| BBIEA|
=210l

%ﬂ'tg* ZiJg ‘ _- = 288 medical clinics designated as screening centers, guidelines for citizen response maf§e
| ‘ | public (Jan 28) & P

Jan 27, 2020 a

= infectious disease alert level elevated to “Warning”
* Central Disaster Management headquarters for COVID-19 response launched

» BisS BHEAR
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Backgrounds for the implementation

Special management of medical waste to prevent secondary COVID-19 infection A s3ugy

Special measures for COVID-19 quarantine waste

Y
Q gar HCHLK2 X4H

MBS NF ZEusoleiAdes BE WIS oEmel SUCM g ) Special safety measures for COVID-19 quarantine waste
"ol - The 2nd edition -

1. BASX R ZEY Y4555 (2020.1.27.) At

2. 22 NER=uiblo|AZRS0| 358 ANE Paiv} HeiEol wel, Hele|2H|So
Cht olMBHD A8l X2IE Ssio] BT 20| SEUME Susll Yaisall, \
2t JlpoIME SHOIH ofsio) S J|5l0] FAI7| HlRUCH / =4

3. RO(XY)BAYT HDHABCH ARHAME A ZRAVK HPAS 2D,
AR A U H|Aleletale 18 2090 ($) K] S[AISI0] FAIZ| Hl2jol, Y A
2 DE offel Zio| [#el2] AAlol w2t ol 18A7X] BlAlslo] FAI7| BlEHLCH,
b F9 (X EEE - 2L AR HRED AA|
# A HAIYB2ID ARY AR, SME ARD, 2¥B FeB

Special safety measures for COVID-19 quarantine waste

Lh RIARR  HALRE ME
# MK ifangerikorea.kr, envengfkorea.kr, skyran704Gkorea.kr

Comparison of the current measures with the
special measures

4. E£3H FA(XY) SFYHME AIH2 XA MBS 2ZH 7|2 HBEF, 2SHE

ARElol Pulstol MBE 4 UTH pxstol FAI7|uIRLICH Category

(o

# Apte|At HE HE 24E o

Storage by the
discharger

Transportation Disposal

Up to11 days

Treat waste within 2

Keep waste for 7days Transport waste while

putting waste in the dedicated
container

each use

5 of2e, Fg2les ¥ e XX (X BHL)oMe XR{elXlof of$t oA §
“ The current ; ; ; ing i days
NP BRT HB Al 'CIRHIIE HEHE, 4SH HIIE %2l el ofme g uidelines for Synthetic resin dedicated keeping it frozen - —
: g containers Temporarily store waste Use dedicated storage
B Metetol Ap7tze| Rl A Wilshs H7|80| Al € = ATE kst quarantine . . P y refrigerated
Al Hiaslc t Keep waste in the fridge for 2 days 4
FAI7| digct, waste = 3 facilities(only for
« Ap2IR 0|2 xel ok (23] A Disinfect the storage facility tissues)
¥ 1 4B azuslolels Y AecizHYIE SHpEl KA 1 Ef:::eesi?zg”"“g“me"t orohibi
o . rohibits temporar
; 15 e guiaelines ror . .. within the da ncinerate waste on
quarantine Refrigerated storage principle - y . the same day
waste Disinfect before and after Disinfect the vehicle after

Jd IHIJI%’SE:‘_EJE"



Active action taken

1. Special management system for COVID-19 quarantine waste

Preemptively start from what we can do!

N\

Now

Quarantine
.waste.. ...

Tissues

10-11-00
10-12-01
10-12-02

<

10-12-03
10-12-04

: 10-12-05

contaminated

Placentas for
recycling.......

General

10-12-06
10-13-00

Tag issuance companies

COVID19

(NSRS

6020000000400U

(5/17)

Special management

€ System improvement

Allbaro system

@ codes added Send info
Covid-19 10-11-02 on the situation
COVID19 J Web server DB server

© Tag issuance test(01/29/2020)

2244

Tag provision | [Ee
(01/30/2020) | &

04} Send info to the site,

Tag users(hospitals) Medical waste transporters

2244

A or3org

Kores trvrenment Corperatizn

Related organizations

Medical waste mutual aid association, etc.

Ministry of Environment,

environmental agencies
Korean Hospital association

and Korean Medical Association.

"

recommendation(01/30/2020)

>>

edical waste treatment facilities

&) Reglstratlon of COVID-19 tag and takeover history(01/31/2020)

HIIS&2H HOIS8E ?.EJ$‘



Active action taken

2. Operating a situation room for COVID-19 quarantine waste management A o3uyg

Karea trveenment Corperation

Establishing a organic cooperation system to monitor from generation to disposal of waste in real-time.

Access central DB, | Cooperation system structure |
. . . Central Disaster and
search for history of takeovers Situation room for Safety Countermeasures
) COVID-19 health care Headquarters
v (only for those with DB access) ‘ {_I%El_gl_l—ﬂl—ow-l A waste(MoE) (Prime Minister)
v
HP|9| 2| 7| = AMZHAL « Monitoring medical - General management of - Share information in real-
The Searchinag function added i E‘I—l nil IE J%l. - wasted generation and COVID-19 healthcare time about confirmed
) ) g disposal status waste c_ases_and hospital
in the admin menu @ vauas rrD 2wy = Provision of safe waste situations
. . . . treatment guidelines for = Establish the cooperation
Real time momtormg SyStem established self-quarantined people and support system for
(anyone in the situation rooml allowed City and province River(provincial)office idlbest
to search other than those with DB access)
= Provide street cleaners - Purchase specific bags = Help designated waste
I . : : : with protective gear and and disinfectants treatment companies
(Period - (01/29/2020 - until the situation settles disinfectants « Connect with waste deal with quarantine
= Devise ways to take care management companies waste (generated by
of patients including in case of emergencies people who tested

positive)

= The establishment and
implementation of safe
management measures

disinfecting self-
quarantine places (after
testing positive)

members  The head of resource circulation center, the
~— head of waste management office, 8 managers

including mangers in charge of medical waste

= Dispose medical waste
generated during self -
quarantine(of those who
tested positive)

from the waste information management division. - o for the whole process
g City, c‘:;_mtIY- f_"s_t"(:t- = Screen waste treatment g co‘ﬁ,ectiorF:
. . . . . meaical clinic companies for financial PUNI
Real-time monitoring and data analysis of COVID-19 medical waste through the o MEIIEERE R, 112
\{ = Provide people in self i disposal of the waste
Real-time situation report and information sharing with the Ministry of e (
. ] . L certified bags for medical
Environment, environment agencies, local governments, related organizations, etc. waste
\{ = Notify river, local
Swift registration of generators, collectors, carriers, treatment facilities, and gg;’g;;”é?;g}ef:i'ﬁgeznd
response to complaints, staging education and promotion campaigns deal with the waste.
6/17) The government task force helps temporary residential facilities for incoming city- province and city -county- district Covid-19 countermeasures headquarters

travelers with their work.



Active action taken

3. Action First principle shortens the time from six days to just one

In a national disaster situation, all we need is speed! accuracy! transparency!

FUR
(BR)

H 2 3219 H2ASIADI8 STAAE st A UE 22

IV B2AMUE)

Designated waste treatment plan confirmed (the relevant System basic information revised (industrial corporation, 1 Vi
authorities, 5 days) day) i

X RFD YEWIIZAZNAEY ¥ X

8 =TT2 XL AY=A ¢ 22U 3 )
HIUE AT WEN JNEBE(ze ¢ RATR =q2I) B S

anage o
Within
the day,

Transition to preemptive action and action first administratior
while leaving out the confirmation process of management plans.

Adjustments
for short distances

to control COVID-19 (02.2020-)

. Emergency registration
Preemptive measures e as a temporary discharger

(01,30,2020- )

e

\{ Additional COVID-19 codes for hospitals and medical
clinics(total: 1,865)

e TN b
- _— Ju
T .

\w// Registration for residential treatment centers, temporary
residential centers, exam rooms for KSAT as temporary
dischargers. (203 designated places)

VJ The revision of basic information and adjustments with
waste-managing companies for short-distance quarantine
waste

HJI1E 22l x IHIJI%’SEE‘E@‘



Active action taken

4. Efforts to control COVID-19 with internal and external cooperation A a3y

trvienment Corperatizn

The government joint task force actively participates in the anti-epidemic campaign
to fulfill its social responsibilities.

%EXternal issues @Internal issues 01/30/2020-, Special assistants dispatched at 12 locations

Including temporary residential facilities.
The spread of COVID-19 )
and the prol(r))nged COVID-19 pandemic How do we choose workers for secondment? \{/ * Resident work for 8 months(204 days), emergency work from September
The increasing number . .
of imported cases requires Are there any ways to make up for all the work J 38 workers dispatched in total (24th, take turn every 2 weeks
more temporary residential facilities done by dispatched workers? ok \(;;mkprise;l of stahff:embers ;r?m I27 divisions
. . . * Workers dispatched to up to 5 facilities at once
Labor shortage in temporary residential aht D?t th‘iz r_et_u[)n_to workl tod?
i ri after their job is completed”
facilities to take care of medical waste g , : _ P _ \i Safe management of medical waste generated in the
Hard to keep to the 52 hour workweek Shouldn’t they be put in self quarantine facilities
once dispatched with their family after the work?

(Externally) Consultations with local labor agencies to maintain the 52 hour workweek
For the workers exceptional (authorization for special extended work to respond to COVID-19)

(Externally) Setting up temporary quarantine facilities after the agreement with The Ministry of Environ
(at Sobaeksan National Park Nature Center)

Waste Management Office : Generally managing the government joint task force’s secondment, est
the cooperation system.

Safe Management Office: Creating a companywide talent pool for secondment
Human Resources Management Office: Paying dispatched workers for overtime work
(exceeding 30 hours of overtime work allowed)
Guidelines after secondment
(2 weeks of official vacation + remote working ,etc.)
Management Support Office: Granting dispatched workers with social contribution hours.
Management Innovation Office: Providing the division of dispatched workers with incentives
for performance review.

Management
Support Office

(8/17) HoIE2dH IHIJI%@EZEE‘



Implications

Increased medical waste during the pandemic A saaygs

Karea trvreneent Corperatizn

_ Increased use of dedicated containers
% w The amount of COVID-19 quarantine according to the increase in medical waste

‘o—0* waste generated

(unit: ton) ¢ estimated amount of synthetic resins used to create specific containers

Me;i:;:ste 2018 | 2019 2020 | 2021 | -2206. | Type . 2019 . 2020 | 2021 . 2022.1-6
......... T?.t.e'.........é.....??.4..??ZE....?.??:?..2.4...E......J.‘r’.l:.‘.‘.91....§.........?.1?’.:?9.95......1.19:.?2?._ Box-shaped(No) | 6,758,661 9,438,149 . 15.306,157 . 7,811,229
[ Quarentine | ..3:944. 5320 86V | 11005 8211 ‘Bag-lice(No) | 29,184,457, 26,196,285 27,941,713 14,422,836
.9.‘f"f'.rf'.1.t.'f'f.(ff.v.'f’.1..g.§ ................. S SRR N ?:.7..5.3.5.3....,5 .......... 24,291 13873 rzm«:gﬁ) """ """""" 764110510168848618

Hazardous 45, 789 47,279 47,103 51,2385 25,513

...........................;....................\...................... ........................................................................

: : : : quarantine waste, sharps, fluids: box-shaped containers made of synthetic resins (polypropylene or polyethylene)
General 174,823 181,226 129,893 129,271 64,981 others: bag-like synthetic resins containers(polyethylene) or box- shaped corrugated cardboard containers
: - - - - * Average weight of synthetic resins box-shaped containers(1.08kg) and bag -like containers(10g)

* Covid19 medical waste generated monthly (average 1,465ton/month)
A2 HZ|S WA szt

4,500 . (ton)
g 20,000
3,500 15,000
10,000
1,500 average 1465 5’000
) 0
s00 I I I 2019 2020 2021 Jan.~Jun. 2022
- —_ - I

(9/17) ' e HoIERN HIERsny



Revision of related laws

Reform in the classification system for disposable diapers used in medical institutions (from 10/29/2019 to

12/31/2019)

Background for the revision

¥ Increased medical waste, lack of facilities to handle the was

Secure facilities to deal with the waste safely and swiftly
(desperate need to reduce medical waste)

¥ Disposable diapers were excluded from the list of medical waste
due to its lower risk of infection,

Minimize medical waste that are unnecessarily generated
Diapers used at home and nursing homes are classified as general waste

The noteworthy content in the revision

+ Limit the types of disposable diapers considered to be medical waste

@ Diapers used for infected patients, infected doctors and carriers of pathogens
@ Diapers that have blood on them

® Diapers that are mixed or in contact with the previous two types of diapers
Disposable diapers used in medical facilities:
¥ Disposable diapers excluded from the list of medical waste

Diapers that do not fall into categories of the aforementioned 3 above.
We pack diapers airtight separately and put them in specific bags for diapers and take out the waste
labeling it as industrial general waste. The waste will be carried by certified refrigerated vehicles

and incinerated in general industrial waste incinerators.

te

(10/17)

A ooy

Karea trveenment Corperation

he amount of diaper waste generated at nursing homes

¥ About 20,000 tons taking up 10% of the total medical waste m{ »
Total number of people hospitalized in nursing homes ;360,000 (64 million hospitalized » s Mj
days in total) * the average amount of waste generated per person ; 0.3kg 35—

Overseas cases of reusing used diapers (Netherlands
company:,Knowwaste)

¥ Used diapers turned into pulp (wall paper, inner soles) and
Plastic (buidling materials, waterproofing finishing materials)

Diapers Are Composed Of

Separates Components

12% 6%

25%

Given the cost (or it
being uneconomical)
and other factors in
Korea

This has never been
the case in here

SAP and Waste create a third stream
Water is captured and recycled back into the system

ey

Sl AT

Up to 98% of components can be recovered
with the Knowaste process.

<source: Knowwaste website >

=
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Implementation achievements

A ooy

Karea trveenment Corperation

Safety management system to monitor COVID-19 medical waste

The government TF actively takes
part in the anti-epidemic campaign to

Real-time monitoring system
for COVID-19 medical waste

Swift decision-making with
accurate information

Sharing how to manage COVID-
19 medical waste and its

Before active action

V.
v

Major
cooperation bodies

(11/17)

- —

= Taking up to 11 days to process
quarantine waste (from discharge to
disposal).

= Taking at least 6 days to revise
disposal schedules and get a
discharger status.

= COVID-19 codes and RFID issuance,
system improvements in 11
systems, “Action first principle”
and close inspection of the whole
process enable us to handle the
waste within only 2 days.

= 95% of the waste is handled within
the day.

= Using our own technology saved us
up to 37million won.

External
cooperation
RFID tag manufacturers,

System maintenance companies,
Wa#management companies

—— Y

= Manually collecting data on the amount
of waste and the throughput.

= Only those in charge could collect and

share data.

= Operating a COVID-19 situation room
that enables swift cooperation among
related organizations.

= Using new statistical programs (2 types)
that can shorten the time spent on
reporting the situation by 1/4.

Easy access for anyone in the situation
room to statistical data (extracting and
sharing data are allowed as well).

External
cooperation

Ministry of Environment,
Environment agency, Seoul
Metropolitan Government, Health

Insurance/Review and Assessment
Service, etc

fulfill its social responsibilities
_——

excellence

= Resource Circulation Headquarters are
faced with a vacuum created by their
workers being dispatched to other
divisions.

= Workers avoid being dispatched to
temporary facilities highly vulnerable to
COVID-19 infection.

= Creating a company-wide talent pool to
fill the vacuum.

= Encouraging workers to be dispatched in
such facilities by providing them with
various compensation.

= Establishing standards for medical waste
generated from temporary residential
facilities > contracting out more of the
work.

SUCEIOEINE The government joint task
cooperation FEYeY
Ministry of Environment

Internal
(U EIEI Safe Management Office, Human

Resources Management Office,
etcy W5

internationally

= Limited external exchange and PR due

to the spread of the virus.

= Sharing Korea’s experience and

strategies to handle COVID-19 with
other countries through webinars and
video conferences, etc.

= The manager from the waste
information management department
participating in the webinars and video
conferences in the capacity of an expert
and sharing the knowhow.

UNDP, KOICA, Paraguay, KEI,
COOperathn etc.
LICGEIE Global Cooperation Office
COOperatlon

HIIS&dH EIJI%’SE&*EJ$‘



Future plans

Real-time safety management system with advanced technology

Improved ways of certifying medical waste when handing it over from dischargers to carriers.

m Portable readers can recognize authentication cards of dischargers (or o2
they can put in their serial numbers) % K 5
Carriers posses the dischargers’ authentication cards and fake the 'Xf :

authentication process.

Problems

Now >) After

Plastic card Discharger Beacon tag
(carriers can hold) authentication (fixed readers set up on site)

Right where they discharge

Handover (the reader collects location ..
data) B

Wherever carriers want
(hard to prove)

Q 2= O omuwan

o

When carriers take over the waste

(keep track of the time spent on
scanning)

Wherever carriers want

_T_he point of
(it depends on collection schedules) JERIGUCEREICHTY

(AEYTN @ JEIEEE

Authentication card for dischargers

Beacon tag

Save it for later and send it
Data

whenever carriers want Real-time transmission

transmission

(12/17) HJI1E 22l x IHIJI%@EE‘EIE"



Future plans

Real-time safety management system with advanced technology

Improved ways of inspecting during the handover of medical waste between dischargers to carriers.

The portable reader automatically detects the beacon tag
(starting from 10/01/2022)

®

Beacon tag (the discharger's info), GPS reode'&n

(the discharger's location),
RFID tag (waste info) transmission

<€

©)

Notifications for
incorrect registration of handovers

Confirmation of the discharger’s location The RAD portable reader scan
through the beacon tag handover information on medical waste

(13/17)

The central server of

the RFID medical waste management system

®
alysis of received in ‘
P
R
N

¢

~ 92l
v ¥
q

l

@ Normal handover
istory registration system

RFID medical waste management system

HJI1E 22l x IHIJI%’SE?:‘EJE"



Future plans

Real-time safety management system with advanced technology A p3ugy

Kores trvrenment Corperatizn

Improved ways of inspecting during the handover of medical waste between dischargers to
carriers.

m Each transport vehicle scans its authentication card on the fixed reader in
treatment facilities.

m Hitches: vehicles with no tags attached, with no handover forms, and
corresponding operation delays.

Implementation .
o T

- Equipment installation and testing completed

Stage 1 April. 2022-September. 2022 -  Analyzing on-site opinions and expected problems and reflecting it in system
improvement
- Interim tag by tag inspection of installation and operation status of
St From the end of September warehousing systems.
age 2 2022 : : - : :
- Re-checking companies where facilities are not installed and their hand-over
load on the site.
Stage 3 October.2022- - Distributing operation manuals and providing on-site education.

December .2022 Monitoring the actual operation and sending feedback.

Stage 4 March.2023- - Mandating the implementation of the tag by tag warehousing system.

(14/17) Yy



Real-time safety management system with advanced technology

Improved ways of inspecting during the handover of medical waste between dischargers to carriers.

Each tag-attached container goes into the storage facility after being tag-scanned
(set to start from March 1st, 2023)

&

Tag scanning (by confliiner)_

o >

Vehicle verification
while unloading Waste

[ ’ '
NS M
W,

®

Going into
storage facility

= V\ -

2y

s MAMMNMANGRT

-
o
wan WY

\\

R -
® )
@

Wrong tags managed

v //1/11/11111171111]1/4
NTTH@§§

),

$
o $7 Disposal histories go into
£ the Allbaro system to be registered

(15/17) HJI1E 22l x IHIJI%’SE?:‘EJE‘



Future plans

Real-time safety management system with advanced technology A~ p3uygy

The key map of smart and safe medical-waste management

Beacon tagQ Portable reader
GPS

Handover Storage cineratio
history history history

Incoming load RF,

10,
search for tag in E H
(stock inspectio (OY—(3)

medical

~a Beacon tag —
The reader Io@io

Info mapping verification —

(16/17) HoI=E &2l IBUIEJSEE*EJQ‘



We will do our best to manage medical waste A 23uygy

Thank you



