


About the World Environment Center 

The World Environment Center is an independent, not-for-profit, non-advocacy organization which 
contributes to sustainable development worldwide by strengthening industrial and urban environment, 
health and safety policy and practices. Over three decades, WEC has quietly evolved into an effective, 
proactive and hands-on organization by innovatively linking the "four Es" -- environment, energy, 
education and economics. Through three complementary programs -- the International Environment 
Forum (IEF), the International Environment and Development Service (IEDS) and the WEC Gold Medal 
for International Corporate Environmental Achievement -- WEC serves as a bridge for exchange of 
information and expertise among the industry, government, non-governmental organizations and the 
community. WEC is headquartered in New York City with offices in Bangkok, Jakarta, Mexico City, 
Prague and Washington, D.C. 

In its waste minimization programs, WEC uses experts from U.S. organizations, including the following 
companies that participate in the International Environment Forum: 

Air Products and Chemicals, Inc. 
Akzo Nobel Inc. 
AlliedSignal, Inc. 
Amoco Corporation 
AMP Incorporated 
Anheuser-Busch Companies, Inc. 
Apple Computer, Inc. 
ABB Asea Brown Boveri 
Ashland, Inc. 
AT&T 
Baxter International 
The BFGoodrich Company 
BHP Minerals 
The Black & Decker Corporation 
Borden, Inc. 
The British Petroleum Co. p.1.c. 
Bristol-Myers Squibb Company 
CEMEX, S.A. 
Ciba-Geigy Limited 
The Coca-Cola Company 
Colgate-Palmolive Company 
Compaq Computer Corporation 
Digital Equipment Corporation 
The Dow Chemical Company 
Duracell Inc. 
Eastman Kodak Company 
E.I. DuPont de Nemours & Co. 
Elf Aquitaine 
Exxon Corporation 
F. Hoffman-La Roche AG 
Ford Motor Company 
General Electric Co. 

Glaxo Wellcome plc 
Hoechst Celanese Corporation 
IBM Corporation 
ICI Americas Inc 
Johnson & Johnson 
Johnson Matthey p.1.c. 
LaFarge CoppCe 
Minerals Technologies 
Mobil Oil Corporation 
Noranda Inc. 
Nortel 
Occidental Petroleum Corporation 
Pfizer Inc 
The Procter & Gamble Company 
Rohm and Haas Company 
Sandoz Corporation 
Schering-Plough Corporation 
S.C. Johnson & Son, Inc. 
Solectron Corporation 
STATOIL 
Sun Microsystems, Inc. 
Texaco Inc 
3M 
TRW Inc. 
United Technologies 
Unocal Corporation 
Volvo Cars of North America, Inc. 
Warner-Lambert Company 
Westvaco Corporation 
Whirlpool Corporation 
W.R. Grace & Co. 
ZENECA Limited 



ECONOMIC AND ENVIRONMENTAL BENEFITS 

OF INDUSTRIAL WASTE MINIMIZATION 

IN POLAND 



The Industrial Waste Minimization Program in Poland is conducted by the World Environment 
Center (WEC) under the management of Romuald Michalek, Vice President, Technical Programs. 
WEC staff who contributed to the success of the program include Dane110 Cabico, Project Assistant; 
Greg Cannon, Project Coordinator; Karen Fidler, Project Manager; Dr. George Laszkiewicz, Project 
Manager; Thomas Pluta, Program Manager; Prabodh Shah, Project Manager and Henryk Sojka, 
WEC Coordinator in Poland. 

Funding for the program is provided through a cooperative agreement with the United States 
Agency for International Development (USAID). In particular WEC acknowledges Mr. Michael 
Kalinoslu, Industrial Pollution Specialist, USAID, Washington, D.C. and Mr. Andrzej Pecikiewicz, 
Project Specialist, USAID, Warsaw for their guidance and direction in the implementation of the 
program. 



Since 1992, the World Environment Center (WEC) has worked in Poland to demonstrate the economic 
benefits of environmentally motivated low-cost waste minimization and cleaner production measures. 
This report summarizes the results of 52 waste minimization projects implemented at 18 companies 
representing the chemical, pharmaceutical, non-ferrous metals, meat processing, and dairy industrial 
sectors. 

WEC's Industrial Waste Minimization Program in Poland, with financial support from the United States 
Agency for International Development (USAID), saved the 18 participating companies about US $8 
million per year. Because savings of a similar magnitude will continue in future years, the economic 
benefits gained by the companies are more appropriately expressed in terms of Net Present Value 
(NPV). Altogether, the NPV of the economic benefits for the 52 waste minimization projects at the 18 
companies has been calculated at $24.6 million. This is based upon an average project life of eight 
years, a dollar discount rate of 10 percent, and a corporate tax rate of 40 percent. 

By decreasing the use of resources such as water, energy, and raw materials, and by reducing the 
generation of waste materials, the companies significantly improved their productivity, environmental 
performance, and worker health and safety. A summary of environmental benefits resulting from the 52 
waste minimization projects is presented in Table 1. Indeed, substantial reductions in releases to air, 
water, and land were achieved by the 18 companies. Additional environmental benefits associated with 
decreased water, energy, and raw material usage were also realized. Information on specific 
environmental benefits of individual projects are presented in the main section of this report. 

The participating companies realized significant economic benefits from the 52 waste minimization 
projects, as illustrated in Figure 1. To implement these projects, WEC contributed about $203,000 for 
capital investment. As a result of this investment, companies achieved an estimated annual savings of 
$1.6 million. Moreover, most of the participating companies adopted the WEC waste minimization and 
cleaner production philosophy and methodology, investing an additional $1.35 million in various waste 
minimization projects. Company investments resulted in annual savings of over $6.4 million. From the 
total investment of $1.55 million, the total savings to the companies were $8 million. The investments 
made and the savings achieved by the companies demonstrate the overwhelming success of WEC's 
program to "institutionalize" a waste minimization management culture in Polish industries. 

, 

As shown in Figures 2 and 3, the benefits at the participating companies were achieved largely through 
activities requiring low-cost investments and short payback periods. For example, 80 percent of 
investments were below $25,000 with payback periods of less than six months. Figure 4 illustrates the 
broad range of waste minimization activities implemented. 

The main section of this report includes a summary list of the 52 waste minimization projects followed 
by one-page descriptions of these projects. 

The results of the WEC program provide a compelling financial case for waste minimization and cleaner 
production. In the current phase of the program, WEC is continuing the "institutionalization" of waste 
minimization activities in these and other industry sectors in cooperation with three Pollution Prevention 
Centers in Poland. Not only will this strategy achieve environmental and economic benefits in the 
future, it will also contribute to the restructuring and privatization process of the Polish industry. 







Figure 2 Range of Investments for 52 Waste Minimization 
Projects 

Total I 52 I 100 - I 





Figure 4 Types of Waste Minimization Activities 
Implemented 

Process Modification 

'I '  Some of the 52 waste minimization projects involved more than one type of waste minimization 
activity. 



52 INDUSTRIAL WASTE MINIMIZATION PROJECTS 

IN POLAND 



SUMMARY OF 
52 INDUSTRIAL WASTE MINIMIZATION PROJECTS IN POLAND 

I Nitrogen Works Formalin Plant Improves Process f one^.^ 19,600 0 
Kedzierzyn, Efficiency and Reduces Air Emissions 
Kedzierzyn Chan~e in Oneratinp Practice - --- 0- - r -  V 

2 (I Argon Plant Eliminates Air Emissions 330b 19,800 < 1 
Change in Operating Practice 

Benfield Potash Lye Plant Reduces Water 1,400~ 30,500 < 1 
Consumption and Wastewater Discharges 
Eauinment Modification 
-1 I - J 

4 I# Phthalic Anhydride Plant Improves 2,0oob 55,700 < 1 

Product Yield and Decreases Emissions 
Process Modficotion 

Partial Oxidation Plant Eliminates Air 2,260~ 2,880 9 
Emissions and Wastewater Discharges 
Eaui~ment Modification 

J 4 
I 

6 11 Formalin Plant Eliminates Land Disposd 2,700b 71,400 < 1 
of H a d o u s  Waste 
Equipment Modflcation 

Urea Synthesis Plant Eliminates 
Wastewater Discharge 

Ammonia Plant Saves Fuel and Decreases 14,500a 25,100 < 8 
Air Emissions 1,800~ 

Dye Plant Improves Product Yield and 2,500~ 15,000 2 
Decreases Waste 
Process Modification 

" Investment by USAID 
Investment by Enterprise 



SUMMARY OF 
52 INDUSTRIAL WASTE MINIMIZATION PROJECTS IN POLAND (CONT'D) 

12 Chemical Works 
Organika-Zachem, 
Bydgoszcz 
(Cont'd) 

13 II 

Epichlorohydrin Plant Saves Raw 
Materials and Reduces Wastewater 
Discharges 

Epichlorohydrin Plant Reduces Steam and 120,000~ 252,000 < 6  
Energy Usage 
Process Modification; Equipment 
Modification 

15 11 Toluendiisocyanate Plant Increases 622,000~ 1 ,O55,OOO 7 
Process Efficiency and Reduces Waste 
Process Change 

Epichlorohydrin Plant Reduces Water 4,600" 92,000 < 1 
Usage and Wastewater Discharges 

18 I! Chemical Plant Reduces Steam 12,100" 84,000 < 2  
Consumption 
Process Control Improvement 

19 Chemical Works Coke Tar Recovery Plant Decreases  one"?^ 25,700 0 ,  

Blachownia, Operating Costs and Reduces Waste 
Kedzierzyn-Kozle Equipment Mdif;cation 

Carbochemical Plant Reduces Water 400b 5 3,000 < 1 
Consumption and Wastewater Discharges 
  ate rial Recycle 

Carbochemical Plant Saves Energy and 900b 18,500 c 1 
Reduces Air Emissions 
Equipment Modification 

Ynvestment by USAID 
Investment by Enterprise 







SUMMARY OF 
52 INDUSTRIAL WASTE MINIMIZATION PROJECTS IN POLAND (CONT'D) 

42 Pharmaceutical Ryfamycin Plant Improves Process 5 1,000~ 198,000 < 4  
Works Polfa, Efficiency and Reduces Releases 
Tarchomin (Cont'd) Equipment Modification; Change in 

44 Metallurgical Works Zinc Melting Furnace Improves Process 24,380" 77,500 < 5  
Silesia, Katowice Efficiency and Decreases Waste 2,l 2ob 

46 Hutmen S.A., Copper Plant Improves Process Efficiency 12,600" 243,700 < 1 
Wroclaw and Decreases Waste 2,200~ 

Process Control Zm~rovement 

47 Agryf Meat Plant, Meat Plant Saves Water and Reduces 10,OOOa ' 80,000 < 2  
Szczecin Wastewater Discharges 3,0OOb 

Equipment Modification 

48 Lmeat Meat Plant, Meat Plant Saves Water and Reduces 9,900" 160,000 < 2  
Lukow Wastewater Discharges 4,800~ 

Equipment Modification 

2,590" 49 Garwolin Dairy, Dairy Plant Reduces Wastewater 3,480 * 9 
Garwolin Discharges 

Process Control Improvement 

Dairy Plant Reduces Water Use and 6,450" 10,400 7.5 
Wastewater Discharges 
Equipment Modification 

5 1 Zakopane Dairy, Dajr Plant Saves Steam and Reduces 2,20a 15,600 < 2  
Zakopane Energy Use 

Equipment Modification 

Dairy Plant Reduces Water Use and 2,250" 5,100 5 
Wastewater Discharges 
Equipment Modification 

" Investment by USAID 
Investment by Enterprise 











































































































WEC Pollution Prevention Centers 
in Poland 

PPC Opole at ATMOTERM Group 
Mr. Ryszard Pazdan, Director 
ATMOTERM Group 
ul. Katowicka 35 
45-06 1 Opole, Poland 
Phone: +77-544667 Fax: +77-542037 
E-mail: atmotem@ sparc- 1 .uni.opole.pl 

PPC at Lodz Technical University 
Dr. Andrzej Doniec, Director 
Lodz Technical University 
Department of Process and Environmental Engineering 
ul. Wolczanska 175 
90-924 Lodz, Poland 
Phone: +42-3 13726 Fax: +42-365663 

PPC at Silesian University of Technology in Katowice 
Professor Rernigiusz Sosnowski, Director 
Faculty of Materials Science, Metallurgy and Transportation 
ul. Krasinskiego 8 
49 - 019 Katowice, Poland 
Phone: +3-1562405 Fax: +3- 1554953 
E-mail:barglik@labeto.keto.gliwice.edu.pl 





Air Prod- and Chemicals, Inc. 
Akzo Nobd kc.  
AlliedSbnd, Inc. 
Amoco Corporation 
AMP Inc. 
Anheuser-Busch Companies, Inc. 
ABB Asea Brown Boveri 
Ashland, Inc. 
Baxter lntemadond 
The BFGooddah Co. 
B H P - M i n d  
Black & m k e r  Corporation 
Borden, Inc. 
Bdstol-Myers Squibb Company 
The British Petroleum Co. p.1.c. 
CEMEX, S.A. 
Ciba-Geigy Corporation 
The Coca-Cola Company 
Compaq Computer Corporation 
Digital Equipment Corporation 
The Dow Chemical Company 
Duracell Inc. 
Eastman Kodak Company 
Edison Mission Energy 
E.I. Du Pont de Nemours & Co. 
Elf Aquitaine 
Exxon Corporation 
F. Hoffmann - La Rouche Inc. 
Ford Motor Company 
Glaxo WaUcome Inc. 
H o e t  Wanese Corporation 

"Holderbank" 
IBM Corporatm 
ICI Americas Inc. 
Intel Corporation 
Johnson & Johnson 
Johnson Matthey p.l.c. 
lafarge S.A. 
Lucent Technologies, Inc. 
Minerals Technologies 
MoMl Oil Corporaion 
Noranda lnc. 
Northern Tdwom 
Occidental Petroleum Corp. 
Pfizer Inc. 
The Proctor & Gamble Co. 
Rohm and Haas Company 
Sandoz Corporadon 
Schering-Plough cotpomtion 
S.C. Johnson & 80n. Inc. 
Solectron Corporatbn 
Statoil 
Texaco Inc. 
3M 
TRW Inc. 
United Technologies 
Unocal Corporation 
Volvo Cars of North Arnodaa 
Warner-Lambert Company 
Whirlpool Corporation 
W.R. Grace & Co. , 

Zeneca Inc. 




