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

The Electronic Management of
Waste in Taiwan
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Population: 23 millions

; Population iiensiiy: 624 person/km?
f (Ufhamzahﬂn«

REVIEW/ OF
TALWAN'S

| TNDUSTRIAL WASTE
MANAGEMENTT

> Before 1997

—> A paper manifest system
was used to trace industrial
hazardous waste.

+ From 1997 and on

- Electronic system has
been used with state-of-
the-art technologies to
track hazardous waste
and general industrial
waste.

BREBR TR e Ry
Press Conference on TWCC, 1997

* Review of Industrial Waste Management
# Approaches

Disposal H% Reduction

| Before 7990 Mid-1990s

» Management

After 2010 7

The Industrial Waste Confrof |
Center (IWCC) established

The' Indu”' 'rr-aal Waste Con'rrol Cemerm:'

- Establishment of the lndustrial Waste ﬁimtml ﬁienter
— The Taiwan EPA initiated the online system in 19

97 to better
manage tracking. After three years of testing, the Industrial
Waste Control Center (IWCC) was sprung off and expanded,
became an independent section in 2000. It offers functions like
online integration, mobilization, and analysis tools. The ;
reporting system has been improved to not only trace the waste :
flow, but also to monitor the actual amount of waste generated.
The first goal of the IWCC is to establish a management system
for waste disposal from cradle to grave.
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Ihdiistiricl Waste Reporting & Maragement: System (LWRAMS)

o ._Th‘e Function of IWR&MS

Local ¥ industrial was ste Taiwan 39K
environmental
protect burea

e

Audit i Inspect

0800 toll free service
->Regulation

- Industrial : consulting
Waste Dafabase [~ -» Trouble shooting
- System operation
training

Permit ->Disposal Treatment Permit
eru ->Waste Disposal Plan
Abplication J8 SNy Egpor? Permit

« Article 31 of the Waste Disposal Act

. Confirm the acceptance i

 of the waste within 24 hr B
3. Confirm the | gqr shipment of the 9. Confirm the
acceptance of | waste. | acceptance of
1. Manifest the waste - 6.Report the situationof | the waste

| report before ithi he waste within 24 hr
. i fter complete treatment.

sliEon o after shipment | 8. Manifest report before
the waste of the waste  shipment of the waste

within 24 hr
after shipment
of the waste.

{ Manifest before treatment | Manifest after i
{ treatm 2
px Wast%ﬁ%%%be L -
- oo e poenieo,
e 7 Ge %)gs houl 1rmth ste sztu?tlcn —»
» ays a S78h ipment of the waste.
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Wasite Disposal Plan Reportingl

« Waste Disposal Plan Reporting
—Waste Disposal Plan

Clearance method, treatinent

" Tihe Growth of Designated| Businesses

* The numbers of designated businesses over this years
under the new policy impact.
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The process Amount of monthly {
information waste generation

=

method, reuse method & final
disposal method

Waste storage method & place

State-owned
utilities,
manufacturing elgczmmc:
and ospxtt;lls
with more than  equipment
s quip

; Recycling S i"’l‘!
12 Kinds Faczlmes and srs

Fasf faod Fo armxhkee gr‘;’;ffc .
more than

grg]irmnt small-medium cl”’“'s and restaurams 2000 pigs w“""?

maahmuy stry sized construction , and food Vo/fmg

incinerators.  IAUSIy, manufactuy oil

industry. ete. ing, ete.

Electrzca[

Statistics of All Industrial Waste

 Generation(1/4)

- To know who is the target to be controlled

— There have been about 30,000 generators designated as major ‘ 2oy . Lge7  Lsd [ 1%
sources. They must submit waste disposal plans for approval before | 1400 R LTI o T |,
waste generation; monthly report: production capacity, amount of i 0 e e al
‘temporary storage, and amount of shipment.

, o e 2 Lo

— The other 20% of waste generation is from disposal facilities that Doty m,,,mm_
make monthly reports on waste generation without manifest } L as
reporting. , 1000 5
: = 300 ik o

Mf;—ufetSt Z;pornng Total waste generation ] = Bt o cyolg oty o= Treatment by TSDFs ‘ 5
ndicates the : o : 3 2 g o Self-treatment 5%
el e nationwide is controlled et R
80% of the total S completely. i - Rt of mercae as
waste generation. 0 o 5%
(They produce Operation Record o U e LRI R HER i W
m'g” quﬂn“@ or indi{:at@s the }nformation YEAR 2001 2002 2003 2004 2005 2006 2001 2008 2008 2010 2011 2012 2013 2014
hazardous waste} of the other 20% of the + 18 million tons industrial waste was reported in 2014,
total waste generation. * Recyeling rate:80.72%
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‘Industrial Waste Recycling

Statistics of All Industrial Wasfe
e Generatlon(2/4) .

— There were about 18 million tons of industrial waste * Industrial waste recycling rate of

reported on-line in 2014 ‘ 80.51% and output value of NT §
65.9 billion were reached in 2013 ,

Treatment by while the strategy of industrial
TSDFs,

2752638, source reduction was implemented
14.6%
Waste Export,
49,501, 0.3% | neeri
Recle material for Non-agricultural
Self-treatment, Ia;ﬁ :
865,827,4.5% Aggregate for road construction

Raw material for concrete additions
Asphalt concrete additions
Artificial aggregate materials

Unit : ton
Year : 2014

S‘mhshcs of All Industmal Wasfe

Generation(3/4))
« Waste quantity by departments

> Taiwan is a Big Manufacturing Country, but has Few
Natural Resources.

Agricultural _Transportation
0.12%

Panel, Printed Circuit Board,
Solar Energy/Photoelectric,

Industries llumination Light Source & High- T!ml 0.
Production s (] Superconductor (Sr) &
Implants {Pd)

4 Major

Values e Electromagnetic,” B AR R4
Ni | 607,275/ Co| 26,990 : ! i
: i TN
A Ge | 313,900 Tb | 17,550 /o ,
Y | 199,800| Eu 15,530, /
Necessary | ag | 111,334/ Mo| 4,723

Manufacture & utility ltems
{unit: kg) In 90,790| Pd 3,711

Manuftacture &

Electric Vehicle

Mator (Na) = Lithium Battery (Co}
i la | 71,550 Au 260 EHEmEH | 0 T e
VComtrugtien Waste | ce | 50619 Pt 1012 B
Ga 34,920

Biomedical Waste
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88.21% Industry

(from factories)

Treatment
(in-plant) 4.9%

5 Educatio

- 1
0.01% National Defense (off: plant) 15%

/ Treatment
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2010 2011 2012 2013 2014

Total Amount of Industrial
Waste (BEEE4708 5 18.09F 1873| 1795 18.67| 18.88

unit | million tons

Industrial Waste Reuse for

o : 4284 33427 2,538| 4,372 4,010
Refining Precious metal

unit : tons

> There are many industrial waste containing precious
metals received and reused in Taiwan

Industrial Waste Precious Metals

Waste developer solution, waste solution with
molybdenum, indium or palladium, plating
solution, X-ray films, GaAs sewage, lead frame,
waste electronic scraps and NG parts, waste PCB
scraps and cuttings, etc.

Gold(Au), silver (Ag),
palladium(Pd), indium
(In), gallium (Ga),
molybdenum (Mo)

IC su;)strate lead frame f-;F‘;CB Plati.ngASOIution X-ray Film
(CEUE)  CHSURESED  (DRIEREE (RS  (EREEH)

About 21 kinds of waste can be used to refine precious metals,

Mainly contains 6 kinds of pure metal or metal oxide.
(gold, silver, palladium, indium, gallium, molybdenum)

S | Average Weight of Waste
Kindsof Waste | ¢ poring e Metal
g’ o f‘ I. S Cyanides Plating Solution ' 2000
Waste Catalyst 450
Waste PCB Scraps 200
Others

WasteyLD Monitors
Waste LCD Panels
5900tons/year

Green LCD
Shredding

Continuous

Extraction System | Reducing the Disposal Fee USD 1.18 Million
hd Reducing the Material Cost USD 1.33 Million

LC, Indium
and Glasses

$

Blending
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_Producti Control after Recycling

¢ At present, the Ministry of Economic Affairs (MOEA) announces 58
items including waste iron and etc. that can be recycled. Also, the
flow of recycled products has been required to be reported since
2011.

* Both MOEA and EPA offer the same function - providing the reused
products reported by the recycling institutes, selling targets,
production capacity, inventory level and so on, in order to
completely control the production capacity as well as stock status.

Recycling Se'l,i,fég .
Manufacturer Quantity

£y
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Waste Flow Tracking Managemem‘

- Real-Time Trackmg Systems Introduction

— Article 31 of the Waste Disposal Act: Industrial waste clearance and
transport machinery designated and officially announced by the central
competent authority shall be installed with real-time tracking systems in
accordance with the specifications designated by the central competent
authority, and shall maintain normal operation.

— EPA invests in this program about 4M NTD (~0.12 M USD) /year.

= GPS in Industrial Waste Transportation Management Strategies

ransporter

Comparison, Validation and

Planned behavior Real behavior

Inspection

S’rahshcs of Alll Industrial Waste
Generation(4/4)

- There are about 79,439 industrial waste generators and
21,713 medical ones in Taiwan.

« They generate 18 million tons of industrial waste per year.

* Currently there are about 33,000 generators, 4,000

transporters, and 865 TSDFs that are required to make
online reports.

* Starting in 2002, more than 8,752vehicles are equipped

with a global positioning system (GPS) for waste tracking,
over 986 of which transport hazardous waste.

* Real-Time Monitoring System/Alarm
— Area Analysis-Integrated with Information System

‘When menitoring a dumping place,
central or local government
inspectors could designate a
restricted area, and the system will
automatically monitor the area.
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Statistical Analysis and| Strategy Support

« Using “Microsoft SQL Server” as database server

¢ Until now the total amount of the database is 200 million
(including e-manifests, production, storage and operation

& records)

Inspector's Car

=
Start “Lock on
and Navigate"

+ Mobile Inspection * OLAP (Online Analytical Processing) System (Web Based)
e Ty ' ol —» OLAP real-time online analysis system offers excellent strategy
B 965634 OSTHAR s i

support.

N » - Multi-dimension tables can be made promptly.
iy - “Information and data mining" is easy even with huge amount of

Regional analysis  Suspicious vehicle data
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Statistical Analysisiand Strategy Support

+ OLAP System (Web Based)
— Many kinds of analytical charts can be made rapidly.

— Extraordinary point of report data can be easily found.

Session 2 : Sharing Information and Cases of Effective Use of Medical and Industriaf Waste Mgt System
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Statistical Aﬁafysis and Strategy. Supjpe

* Example of dimensional & level analysis

istical Analysis and Strategy Support
- OLAPSystem (Web Based) i
— The system can perform rapid analysis on when, where, and what
kind of waste is disposed of.
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Inte_grd’red Air, Water, Waste and Toxic
Substance Management Mechanism
* Input = Pollutants + Products

Air

Production Pollution Air

Process Emission
e

Energy (B}
{Water, Production
Electricity, Proc ;
tuel) i ]
Production
Proc

ik 4
Waste (On-site
Temporary
Storage)

Toxic Substance Waste
Operation Dispesal
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Integrated Air, Water, Waste and Toxic
Substance Management: Mechanism
- Environmental Management System (EMS) Mobile App

EMSTTEIAPP
- Audit
Management

Function

Statistic
Reports
Application
Permit
Audit
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Results

* Benefits of the System

- Besides an expenditure of 3 million NT dollars (US$ 0.1
million) in hardware, the Taiwan EPA spends an annual
20 million NT dollars (US$ 0.67 million) in construction,
maintenance, and user toll free service.

- The system saves more than 300 million NT dollars (US$
10 million) in administrative costs annually. After this
system was established, there were only a few cases of
illegal dumping of demolition waste i past twao years. |
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Tntegrated Air, Water, Waste and Toxic
Substance Management Mechanism

- Environmental Management System (EMS) Mobile App
-> EMS is able to inquire 12 permits and 7 kinds of documents.
- Including functions: GPS, map measuring, etc.
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* Benefits of the System
—Other benefits :

1) Barriers to communication with other industry competent
authorities are removed; ' :

2) Self-management and competitiveness of businesses
increased. Businesses are able to participate in policy
making and have greater confidence in our government;

3) Policy makers utilize analytical reports, database storage,
and data mining to promptly make correct policies;

4) Waste generation and treatment capacity information is
offered for businesses that are interested in setting up
treatment fuacilities.
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Results

* Be neﬁ ts Of the System .« We will caréiplete our industrial waste flow control, continu
planning to expand the list of control targets, such as hotels,
restaurants, etc., and strictly request transporters o install

‘| | GPS in their vehicles and to submit their clearance items.

. Until now the total amount of the database is 200 million, it
is a real Big Data. Although we have developed OLAP system
for over 10 years, we keep to develop a better auditing system
and data Mining System to have better decision making.

- The quality of data reported is gradually improved
through inspection in conjunction with local governments
and on-site inspection by professional technicians. The
goal of waste flow management “from cradle to grave” is
thereby made effectively.

_ Characteristics of waste generated by different businesses
and production processes enable analysis of waste
generation, quantity, and material flow. They provide
industries with critical information for decision making
on the swapping and recycling of waste, and can further
help us reach the goal of managing waste * from cradle to
cradle’, that is, sustainable use of resources.

Waste management is already highly IT in Taiwan
Ve nee 1hance database for urban mining
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