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Table 1. The increasing rate of domestic environment contamination factors
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ot ECU(RE =3 theDhel 7H|E2 X|fs61%ich § ™ UNEP/IEO(Industry and Environment
Office of United Nation of Environment Programme)= 1977 ASE] ECE(Economic Commission for
Europe)2t BEECE LNWT BT 7|28 +35t0f BZ5D olck £8 1991 WSE ZYyA j2|
of Us IEOS FHZE 44 A= (Cleaner Production Programme)e| 32t 7|ZH(Programme Activity
Cente) 22 MZS10{ A A4AH(Cleaner Production)3 At XY 3H(Technological Accidents) BHX|E

SMIH| 25t Figure 1 2t WS XZXg 29611 Ut 2]

Industry and Environment Office, Paris

Administration Information

*Technological accidents

E (APPEL) Production activities (under develop.)

l *Cleaner *Sectoral *Transport and tourism

Figure 1. The Organization of UNEP IE/PAC

Figore 1 & Cleaner Production £0}2| 22& 1) Working groups, 2) News letter, 3)
Information exchange, 4) Hazardous waste management training = O|FH{AN UL 1991 W 11
B X Tannery, Metal finishing, Textiles, Biotechnology, Education, Pulp and paper, Halogenated
solvent, Petroleum, Data networking 3! Policies, strategies and instruments to promote cleaner
production®| 107§ working groups7t F£2 &Ll FF 7|2AE SAHSE 310 M. 29 Zo|H
= M| £ 7| & YIE{(Intenational Environmental Technology Center)Z2 &0 M2I5I7|2 31%3Ct [3),
[4].

YR 1990 HARE] MBS (Department of Trade and Industry)7} F 2510 ETIS(Environment
Technology Innovation Scheme), EMOS(Environment Management Options Scheme), EurocenvironS 2|
Z2MEE =T F0|0f 21E7|5E|2(SERC : Science and Engineering Council) £2} 5fof MO}
o2s9 oiez FH 3H ¥ Y HME MY AHE s Uch vHBSE= 1989 Ao
3t ISt X M E(NEPP : National environmental Policy Plan)2} ¢14|510{ sl2t S&an&t

=

T 2l22 10 % - 1989 W 7|E 0|3 1650HE B &F R0 FXSID UCL FATUES

BT

2

o
b

X

=
3 —

=4, ME % HZ|2S A0I2 st EEe MFY| 28 FEZ BI04, ofluX|
BIZE HL2 U9 8 olux|] 288 325104, Table 2 o 20[50] A{7] 2000 H7
x| CHEAMEISE 10 % 2K} RED, WAL W HHHMHBF 65 % THX| EAAIZ|= Ziojch.

b

AAR7s A1 A1z



52 Y 71ed AR

Table 2. The waste disposal program of Netherlands.

year 1988 1994 2000

Land Fill 55 % 30 % 10 %
Incineration 10 25 25
Recycle 35 40 55
Source Reduction - 5 10
Total 100 100 100

ZEtA9 FREs #F ciio WK HZ HE(Ecoproducts)AlE23L| STt &l MEE, Z
MY 2xof 28 3 7ise o £ Uch

o|= E}éﬁ(US/EPA)% HMEX 22 End of Pipe Technology® 7|2 XMe| Jide=xz 50 &
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o4 g}X|[(Pollution Prevention)"& T 2I5t4C} Table 3 2 oj2{&t /HEES TAIE510{ LIEHH Zio0]

rx

ofx3

—

i

ct.

Table 3. Environmental management options hierarchy

# Methods Examples

:Process change, Product change, Source elimination,i

1 Source Reduction . .

Prolong the service life

. Reuse, Reclamation, Solvent recycling, Material

2 Recycling

recovery

Stabilization, Neutralization, Precipitation, Incineration,
3 Treatment .

Thermal destruction
4 Disposal Land disposal at permitted facility

8t © Table 4 = Pollution Prevention?| %M 2B Q] source reductionié $Hsl= i)

thal =opst Zolct (5]
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Table 4. Source reduction methods

SOURCE REDUCTION METHODS

Input material |Feed purity, Substitution of less-toxic materials

Layout change, Increase automation, Improve operation

Technolo . .
gy conditions, Improve equipment, New technology

Process Improve operating & maintenance procedures, Stream
Change Operating |segregation, Material handling improvement,

practice  |Production schedule, Inventory control, Waste segregation,
Training

Product Ecoproduct |Design for less environmental impact product
Change

Responsible . .
ol Increase product life time

Care

US EPA= A7 7182 S 83 ¥a sty eddtX|=2(Pollution Prevention Office)ig
X510 HUIXQol B2 HUDRE TSI R 5iY2M, EPAL] F2 ZHEER RYHE 28 494X| x

2 2|¥3|(PPAC : Pollution Prevention Advisory Committee)@® AEI510{ EPA X BAMZicl AR E

>|

X sl QUC Ol w2} EPA At3l2] ORD(Office of Research and Development),
OCEM(Office of Cooperative Environmental Management), OSW(Office of Solid Waste),
PPIC(Pollution Prevention Information Clearinghouse), WRISE(Waste Reduction Institute for Scientists
and Engineers)S2| 7|22t #HMASI Y 7|§9 JHgal 230 FHID UeH, I Y
Pollution Prevention News, Waste Minimization Opportunity Assessment Manual, Pollution Prevention
Case Studies Compendium, Waste Minimization for Hazardous Materials Inspectons®s & BHZISIFH2H
Xl F=E FC AL Z=2 T332 Table 5 2 ZC}.

Table 5. Pollution prevention program of US/EPA

Programs Main Activities Program Contact
P i 1 lysis, Safe substitut
Product Research roduct' lAlfe el ‘ana y§1s ale subshite Mary Ann Curran,
study, Tire recycling, diapers and dry cell
Program . : 513/569-7837
batteries disposal and/or reuse
WRITE(Waste reduction innovative technol- ogy
Process Research evaluation), WREAFS(Waste reduction evaluation Ivars Licis,
Program at federal sites), WRAP(Waste reduction 513/569-7718
assessments program)
Recyeling & Reuse Community recycling program, Industry Garry Howeli,
Research Program recycling program 513/569-7756
NonTechnological,

Sociological and behavioral research, Eco-
nomic studies with pollution prevention issues
Identify and resolve legal mandates

Socioeconomic &
Institutional
Research Program
Anticipatory & Long | Anticipating to environmental issues, Eval- uating
-Term Research emerging technologies, Evaluating the effectiveness

Program of pollution prevention research
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AEI0| ICPIC(International Cleaner Production Information Clearinghouse)d 2USIE QUCEH 0] AlA
H2 28 Mot QES UEAH MA oCloMEIT FEE FE0| IS E =0 Uct
LER D S DY Sof [T 2YPAMRIE A 2E S8 2HEB ZEsHen, MAX
2 22 L35 olix| &83 7|88 S50 4SH2R I[SIYLER of F JHX|e] ZAED
Zl@2 ™ Eotoll FXMAM o] HejtHX Uk Y 7|l Eofe MR Fx o7 Y A=
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Organization) S &t H7|22FE FITSS YLisleis d72x 0|FHAUCE [6].
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- Ketone?| : Eco Plastics {Ecolyte) Eastman Kodak
- Ethylene/COZ| : Dow Chemical, DuPont, Bayer, Union Carbide (ECO)
- B71H A : Ampact (Polygrade), Princeton Polymer Lab. (Plastigone),
Bio Degradable Plastic
2y MEsHd 2R WY L
4= M (PHB) : ICI (Bipol), MITCHE, S 3
- M8 H7IE : 0|7 554, Archer Daniels Midland (Polyclean),
Coloroll YE[-0[CHE}, Towa FRICH, AQA HIE {7 A,
St. Lawrence, Starch {(Ecosta)
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Table 6. Summary of waste minimization assessments

Example of Waste Estimated
Type of Plant or R . Implementa-
Minimization Savings, .
Manufacture i tion Cost, ($)
Opportunity ($/vr)
Metal .parts Reduce primer partial 2997 2600
coating pressure
Improve spray equipment 8,529 6,000
:Outdoor Illuminated
e r. Hmnate Use template for letter fix. 1,980 195
: signs
Use mechanical fixation 5,280 .' 1,500
| Reduce paint chips 33414 | 13500
Railway cars & Retrain spray personnel | 4,820 3,500
' component rebuilt T
Minimize overspray 2,143 0
Brazed Al ai
ra . ar Reduce paint carryover 4,347 2,790
conditioner
Air condition Alternating fastening 73,197 8,400
Bumper refinish Reduce rinse volume 1,098 10
Install filter 1,690 810 |
Printed circuit Reduce water usage 5,840 200
board Segregate acid soap 23,470 300
Recycle waste copper sulfate 400 0
Multi-layered Reduce water usage 2,670 250 :
printed circuit Recycle copper waste 1,090 0 I
board Reuse rinse water 1,270 650
Paint . Pipe cleaning system 11,110 1600
. manufacturing Eliminate mercury additive 5,580 0
. Aluminium can Use non-hazardous wash 177,400 0
AP Bvlo| mat My BNS s 5% ASTS WSS FJ1D e, M S
oE HE2H 2H HEF Heh HEIoME MBS RE AR = 0|ME CjAl A4S0
SHEY, O|YE FR/E S 0|42 MR AEH, 42X, MEH Y AS MY ZFHZA Of
D] 4F3=1 AT, Bl AS0l cHsi Solsh Ma| g ZH= AS0|L} €T BH| E47
HEMZ AL=E1 Aok

D M
- okma|zia Al

N-Methyl carbamoyiZ?|&

Py

dz HEER

EX2| =420l Physostigmine &

St

SH o My yEel

carbamate?| ArS |
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- HE=e &5 Y pyrethring MT S}EF2 St pyrethrin®| FEH|
- DMEZRREH B8 454 S Avermectin®| 4E3

- DjYE &EHQ BTH (E£E S)

2) &TH
M7 Z2 ClMES Al A8l EMFA (Streptomycin, Blasticidin §,

Kasugamycin, Polyoxin, Validamycin etc)2 SR &=

0

- D|A=H| Agrobacterium K84
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Figure 2. Clean technology program overview
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