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About the World Environment Center 

The World EnvIronment Center IS an 10dependent not-for-protlt non-advocacy orgamzatlOn whIch 
contnbute'> to ,>u<;tamable development worldwIde by strengthemng mdu'>tnal and urban envIronment 
health and '>afety pohcy and practIce'> Over three decade,> WEC ha'> qUletl) e\ oh ed mto an effectIve 
proactIve and hand,>-on orgamzatIOn by mnovatIvely hnkmg the four E,> -- em Ironment, energy 
educatIon and economIC'S Through three complementary program'> - the InterndtlOndl Emlfonment 

Forum (lEF) the InternatIOnal Environment and Development Sen lle (lEDS) and the WEe Gold Medal 

for InternatIOnal Corporate EnVironmental Achievement - WEC <,erve-. a'> a bndge for exchange of 
mformatIOn and expertIse among the mdmtry government non-go\ ern mental orgamzatIom and the 
commumty WEC IS headquartered 10 New York CIty ""Ith offIce'> m Bangkok Jakarta, MeXICO CIty, 
Prague and Washmgton, D C 

In It'> waste m1Olmlzatlon program" WEC mes experts from US OIgamzatJOll'i mclud10g the tollowmg 
compame'l that partICIpate 10 the InternatIonal EnVIronment Forum 
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The WEC Waste MmimizatIOn Program IS bemg Implemented by a number of people and 
orgamzatIOns Funds are provIded to the program through a cooperatIve agreement wIth the Umted 
States Agency for InternatIOnal Development (USAID) SpecIal thanks go to Mr MIchael 
KalmoskI, Industnal PollutIOn SpecIalI<;t USAID, Washmgton DC, the Mmistnes of EnvIronment 
and the MIm5.tne~ of Industry for Bulgana Czech RepublIc Hungary, Romama and Slovakia and 
the employees of the compames participatmg m the WEC Waste MmimizatIOn Program 

MIlan Holub a JournalIst cooperatmg wIth Tiend Papers clearly IdentIfied the long-term ObjectIve 
of the program m a report on the closmg ceremony for a waste mmimizatIOn demonstratIon project 
at Petrochema Dubova m Slovakia "I H auld /zJ...e ta sO eS5 that the ecological revenue of the 
plOject IS the PllOlltv, says Ing loze} Sweb PlOdllCtlO1l and Techmcal Director at PetlOchema 
Dubova There IS Ilothmg m thiS <;tatement to dlsaglee Hlth It IS also plOper to say that the WEC 
plOgwm, ~"lth the objectl\ e to prOl Ide amstance to the cOllntlleS of Centwl and Eastern Europe In 

the sphele of hamiflll waste mlnl1l11zatlOll has much H [del Impacts It radically changes the tiay m 
Hluch people thlllk about economy alld ewlogv and It helps find a propel balance berneen the 
values of human lzfe, allmwzg both l1ldlVldllals and the li hole '}Ocrety to lIVe a much bettel life" 

Should addltlonal mformatIOn be reqUIred please contact the WEC staff (see next page) m New 
York, the WEC In-Country Coordmator or the PollutIOn PreventIOn Center, m theIr respectIve 
countnes 
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WASTE MINIMIZATION DEMONSTRATION PROJECTS 

IN BULGARIA, CZECH REPUBLIC, HUNGARY, 

ROMANIA AND SLOVAKIA 



WASTE M!NIMIZATION DEMONSTRATION PROJECT SUMMARY 

The ObjectIve of the Waste MimmizatIOn DemomtratIOn Project (WMDP) IS to show managers and 
fdCtOry pelsonnel that the concept of waste mlmmizatIOn works ThIS pollutIOn preventIon concept 
of stoppmg or reducmg pollutIOn at ItS source, rather than treatmg It after the waste IS generated 
results m decreased pollutIOn, mcreased economIC benefIt.;;, dnd reduced worker and commumty 
exposure to hazardous substances 

The mvestment cost contamed m thI~ report refer.;; only to the cost of the momtonng eqmpment 
~upphed by WEC Payback penod' refers to the recovery of the cost of the momtonng eqmpment 
only 

The ~uccess of the WMDP has been commulllcated to other compames WEC developed the Waste 
MmlllllzatIOn Impact Program (WMIP) to mcorporate those addItIOnal compame.;; mto the program 
The WMIP report IS contamed m the next sectIon 
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SUJmm~ry of ~nvsstmcell1Jt$ arrud Econom0c 
Benef~ts of Waste Ml~trnGmoa:a~B<O!l'1l [Demons~ratgon 
Projects at 12 Plants* 

$290,000 

Cost of 
USAIOIWEC
supplied 
equipment 

$2,640,000** 

Savings to 
companies 
(US$/year) 

Twelve of the 13 participating companies have 
completed projects 

In one project the savings was $1,000,000 

F~gutre 2 Est~mates of EnvarOl[l1mental~ lBell1ef~tts 
of Waste MDn~m~zatD(j)n Demonstratuon 
Projects at 12 Plants* 

EnVIronmental PollutIOn Reduction 
Media (metric tons/year) 

Air 5827 

Water 50016** 

Land 185** 

Twelve of the 13 participating companies have 
completed projects 

** Incomplete data 
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Neftochlm Company 
Industry Refinery & Petrochemical 

Economic Benefits 
USAID Investment SavlnQs (US$ / Year) 

30,300 570,000 

Environmental Benefits 

City 
Country 

Bourgas 
Bulgaria 

Pay Back Period 

2 months 

Reductions In Environmental Releases 
Material Air Water Land 

Volatile Orgamc Compounds 2,800 ton/year - -

Company Profile 
The Neftoch1m comple'( 1S Bulgana ~ large<;t petroleum and chem1cal fac1hty It cons1sts of an 011 ref10ery and 
numerous downsueam chelll1cal operatlOns The retmery process ten type'S of heavy crude Imported flOm several 
countnes 

Waste MInimization Project 
A WEC team 1mtlated a wa~te lll1mlll1ZatlOn demonstratlOn project 10 July 1993 The WEC team and Neftoch1m 
management selected the reductlOn of VOC elll1SS10nS from eqUlpment leaks 

Equipment Orgamc vapor analyzer 

Completion Date October 1995 (proJected) 
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Company 
industry 

Pharmacla, A D 
Pharmaceutical 

Economic Benefits 
USAID Investment 

15,300 

EnVironmental Benefits 

Savings (US$ / Year) 

30,000 

City 
Country 

Dupmca 
Bulgaria 

Pay Back Period 

6 months 

Reductions In Environmental Releases 
Matenal Air Water Land 

Improve production of Vitamin C - 5% -

Company Profile 
Pharmacla A D one of the three <,tate owned manufacturers of phannaceutK.lI" In Bulg.ln.l I~ loc.lted In the cIty of 
Dupmca approxlmatelv 70 kIlometer<; <;outhv,est of SofIa The pl.lnt h.l<, been In Opel.ltlOn '>Ince 1954 m.lnutadunng 
numerou<; medIcal and health care products Manufactunng actIvltIe-. Indude both the chemICal "ynthe'>I'> of adl\e 
IngredIent'> and the fonnulatlOn of medICIneS 

Waste MInimization Project 
A WEC team Imtlated a wa<;te mInImIzatIOn demomtratlOn project In February 199-1- The WEC and Pharmacld 
management targeted Improvement of the proce,,<; control In "elected operatIon" tor m.lnut.1ctunng VItamIn C With 
the goal ot redUCIng wa<,te generatIon and Increa~Ing productIOn YIeld 

EqUipment DenSItometer 

Completion Date November 1995 (projected) 
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Company 
Industry 

SVllosa Company 
Chemical Fiber 

Economic Benefits 
USAID Investment 

12,400 

Environmental Benefits 

Savings (US$ / Year) 

50,000 

City 
Country 

SVlstoV 
Bulgaria 

Pay Back Penod 

3 months 

Reductions In Environmental Releases 
Matenal Air Water Land 

Carbon disulfide & hydrogen 90 ton/year - -
sulfide 

Company Profile 
SvIlosa CompdllY tounded m 1966 IS locatld "outh ot the Danube RIver 5vllosa Company manufactures 
approxImately 5 000 metnc tom. of textIle-grade rayon per year It IS the only manufacturer of rayon m Bulgana 
Most of the rayon produced at SvIlo ... a 1<, targeted tor export 

Waste MInimization Project 
A WEC team Imtlated a Vvaste mmimizatlOn demonstratIOn project m October, 1993 The WEC team and SVllosa 
management selected the ImprO\ ement of air qualIty III the Spmnmg Hall The goal IS to reduce carbon dIsulfIde and 
hydrogen sulfIde releases m the Spmmng Hall 

EqUipment PhotOlolllzatIOn detector 

Compietlon Date October 1995 (projected) 
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Chemopetrol Company 

Industry Refinery & Petrochemical 

Economic Benefits 
USAID Investment Savings (US$ / Year) 

19,400 100,000 

Environmental Benefits 

City 
Country 

lItvlnoV 
Czech Republic 

Pay Back Penod 

2 months 

Reductions In Environmental Releases 
Material Air Water Land 

Volatile Organic Compounds 970 ton/year - -

Company Profile 
Chemopetrol 1'1 the large'lt refmery and petrochemIcal complex m the Czech Repubhc Pnmary product~ trom the 
Chemopetrol refmery mclude ga'lolme dIesel and fuel OIls asphalt kero<;ene lube ba'>e ~tock LPG hydrogen gas 
aromatIcs (toluene and xylene) naphtha and sulfur 

Waste MInimization Project 
A WEC team ImtJated a waste mImmlzatIon demonstratIOn project m September 1992 The WEe team and 
Chemopetrol management selected the reductIOn offugItne volatIle orgamc compounds (VOCs) III the od refinery 

EqUipment Orgamc vapor analyzer 
Data loggmg mom tor 

Completion Date September] 993 
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Company 
Industry 

SpolanaAS 
Chemical 

Economic Benefits 
USAID Investment 

26,000 

Environmental Benefits 

Savings (US$ / Year) 

300,000 

City 
Country 

Neratovlce 
Czech Republic 

Pay Back Period 

1 month 

Reductions In Environmental Releases 
Material Air Water Land 

Volatile Organic Compounds 47 tons/year - -

Company Profile 
Spolana A S IS a chemIcal plant on the banks of the Elbe RIver approxImately 35 kIlometers north of Prague The 
plant produces pentachlorophenol and 2 4 5-T The products manufactured at Spolana A S mclude caprolactum 
(capacIty of 40,000 tons/year) and vIsco<.,e ravon (capacIty of 40000 tons/year) 

Waste MInimization Project 
A WEC team Imtlated a waste mImm1.wtlOn demon~tratlOn project III October 1993 The WEC team and Spolana 
management selected the reductIon of volatIle orgamc compounds (VOCs) and ammomum sulfate mto the aIr 

Eqwpment PhotOlomzatlOn detector 
On-hne denSIty meter 

Compietlon Date November 1995 (projected) 
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Company 
Industry 

Borsodchem Rt 
Chemical 

Economic Benefits 
USAID Investment 

11,300 

Environmental Benefits 

Matenal 

Vinyl Chloride Monomer 

Company Profile 

Savings (US$/ Year) 

144,000 

City 
Country 

Kazmcbaclka 
Hungary 

Pay Back Penod 

2 months 

Reductions In Environmental Releases 
Air Water Land 

240 ton/year - -

Bor<;odchem Rt e<,tabhshed 10 1949 manutacture.., pla<,tIc<; and chemIcal" .lnd 1.., 10Lated 10 the CIt) ot K.lZlncb.1fllka 
The company.., mam product<; are polwmyl chlonde (PVC) \ 10) I Lhlonde monomer (VCM) Lhlonne .lnd '>odIUm 
hvdroxlde (chlor-alkali) and other polymer.., and chemIcals as well a<, extruded prodUd~ made of PVC 

Waste MInimization Project 
A WEC team InItIated a wa'>te mmImIzatIon demon-.tratlOn plOJect In Apn1 1994 The \\ EC te.lm and Bor,>odchem 
management targeted the PVC plant The goal ~ a'> to recapture VCM~ rele.l~ed mto the .lIr trom the ..,team stnpper 
column 

EqUipment 

Completion Date 

Thermoparamagnetlc oxygen sy<;tem analyzer 
Sample condltlOnmg system 

June 1995 
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Company 
Industry 

Magyar Viscosagyar 
Chemical Fiber 

Economic Benefits 
USAID Investment Savlng_s (US$ / Yearl 

18,600 29,000 

Environmental Benefits 

City 
Country 

NyergesuJfalu 
Hungary 

Pay Back Penod 

8 months 

Reductions In Environmental Releases 
Matenal Air Water Land 

ACJYhc Powder 10 tons/year 16 tons/y~ar -

Company Profile 
Magyar Vlsw~agyar (Vlsco~a) founded In 1941 I'> approximately 50 Kilometers northwest of Budapest In the town of 
Nyerge,>uJfalu adjacent to the Danube River VI'>w'>a produce5 ,>ynthetIc fiber products including acryhc fIbers 
(compmIng 60O/C ot th~ plant" output) nylon 6 fiber c.rrbox.yl-methyl cellulo,>e-Na and tabncated products such as 
netf> screens and filter membrane modules 

Waste Mlmmlzatlon PrOject 
A WEC team InItIated a wa~te mInImization demonf>tratlOn project m November 1993 The WEC team and VIf>C05a 
management ..,elected the reductIon of mr eml<;<;lon'> In the polymer powder dryer process 

EqUipment 

Completion Date 

Contmuous particulates mOnItor 
AIr velOCity mete! 

February 1995 
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Company 
Industry 

Penon Akkumulatorgyar Rt 
Battery Manufacturing 

Economic Benefits 

City 
Country 

Budapest 
Hungary 

USAID Investment Savln~s (US$I Year) Pay Back Penod 

26,000 72,000 5 months 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 

Potable Water - 50,000 m3/year -

Company Profile 
Penon Akkumulatorgyar Rt e<;tabh"hed mer 100 "ear'> ago In Budape..,t Hungarv I~ the largest producer of lead aCid 
battenes In Hungary The company employs 650 people natIOn\\-lde \\-Ith 500 at the Budape:-.t manufactunng tacIhty 

Waste Minimization Project 
A WEC team InItiated a waste mInImIzatIOn demonstratIOn project In Augu"t I 993 The WEC team and Penon 
management chme the reductIOn of water usage IncludIng a decrea<;e of \\-a<;tewater flow and a reductIOn of 
quanutltes of lead released Into the envIronment 

EqUipment AutomatIc wastewater samplers 
Flowmeters for measunng water flows 
TOXIC gas detector and dyes for mappmg waterflow:'> 

Completion Date March 1995 
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Company 
Industry 

Acumulatorul S A 
Battery Manufacturmg 

Economic Benefits 
Investment ($) 

USAID 1 ComQan)L J 
30,000 I 150,000 I 

Emmonmentai Benefits 

Matenal 

Total 
180,000 

City 
Country 

Savings 
L$Near) 

1,000,000 

Bucharest 
Romania 

Reductions In Environmental Releases 
Air Water Land 

Lead OXide 1,300 ton/year - -

Company Profile 

Payback 
Penod 

3 months 

Acumulatorul S A the largest producer of lead aCId battene~ m Romama IS located on the outSkIrts of Bucharest 
The Acumulatorul complex covers an estlmated ')5 acre'S and I'> a vertIcally mtegrated manufacturer of lead aCId 
battenes tor startmg hghtmg,lgmtlOn stand bv power ratlroad and motIve power applIcatIOns 

The plant produces Its own lead OXIde from mgot and It'> 0'" n PVC battery plate '>eparator'S The plant also recycles It'> 
own plant '>crap m reverbatory fumances 

Waste Minimization Project 
A WEC team mittated a waste mlmmizatlOn demonstratlOn project m March 1993 The WEC team and Acumuldtorul 
management Identtfied the tollowmg t",o project-. 1) to reduce eml'>'>Ion'> from lead OXIde productton and transport 
systems and 2) to ImplOve venttlatIon m the battery assembly plant 

Eqwpment Vacuum system 
FIlter bags 
AIr samphng eqmpment 
AIr punfymg respnators 

Completion Date March 1995 
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Arpechlm SA Company 
Industry Refinery & Petrochemical 

Economic Benefits 
USAID Investment Savings (US$ / Year) 

34,500 185,000 

Environmental Benefits 

City 
Country 

Pltestl 
Romama 

Pay Back Period 

2 months 

Reductions In Environmental Releases 
Matenal Air Water Land 

Hydrocarbons - 20% -

Company Profile 
ArpechIm S A IS a maJol refinery and petrochemIcal facllItv m the lIty ot Plte'>tI dppro\lmdtely I 10 kilometer" we~t 
of Buchare<;t The facIlIty ha<; two dtmo<;phenc and vacuum dl<;tlIlatlOn umt ... thdt Cdn plOt-eo.,,, up to 3 5 mIllIon ton~ ot 
crude per year It produce,> a ~Ide lange of petroleum product'> dnd teedo.,tocko., to! the petrochemlcdl mdu~try 

Waste MInimization PrOject 
A WEC team and Arpechim management IdentifIed and ImtJated d Vld ... te mmllTIIzatlon demon"trdtIon proJed The 
goal wa" to reduce the orgamc and morgamc contammatlOn ot -;team t\ <;tud" of t\rpechlm record.., ... howed that 
approxImately 70% of all conden..,ate wa<; dIverted to the Arge.., RIver a" d re<;ult ot h) drocarbon contammatIon 
problems 

WEC purchased and prmlded Arpechlm wIth a tot.11 carbon analyzer m the conden~ate return to ..,Igmflcdntly reduce 
redctIon tIme a<;"ocJated wIth Arpechlm " ple<;ent tec.,hmque of manual "amplmg 

EqUipment Total carbon analyzer 

Completion Date July 1995 
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Chemko Strazske Company 
Industry Inorgamc & Orgamc Chemical 

Economic Benefits 

USAID Investment Savings (US$ / Year) 

8,300 125,000 

Environmental Benefits 

City 
Country 

Strazske 
Slovakia 

Pay Back Penod 

1 month 

Reductions In Environmental Releases 
Matenal Air Water Land 

Volatile Organic Carbon 300 ton/year - -

Comoanv Profile 
Chem'ko Sfraz~k.e I~ located m the easternmo~t part of the Slovak.Ia approXImately 60 hllometers from the Hunganan 
Pohsh and UkraIman bOlder') It wa~ estabhshed m 1952 and pre"ently produces.:1-9 dIfferent products m 14 organIC 
and eIght morgamc productIon plant') Chemko" maJOl products are cyclohexanone urea and tormaldehvde glues 
and mtnc aCId 

Waste Minimization Project 
A WEC team InItlated a wa'>te mimmizatlon demon:-tratlOn project at Chemko Strazske m March 1993 The WEC 
team and Chemko management selected the cydohexanone plant tor the WMDP The goal was to reduce tugitive 
orgamc errusslOn losses at the plant 

EqUipment OrganIc" apor analyzer 

Completion Date October 1994 
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Company 
Industry 

Petrochemla 
Petrochemical 

Economic Benefits 
USAID Investment 

26,000 

Environmental Benefits 

SavlnQs(US$ / Year) 

35,000 

City 
Country 

Dubova 
SlovakIa 

Pay Back Penod 

9 months 

Reductions In Environmental Releases 
Matenal Air Water Land 

Sulfur dIoxide 70 ton/year - 185 ton/year 

Company Profile 
Petrochema I'S located III the westernmost part of SlovakIa m the tov. n ot Dubm a Product'-. manufactured by the plant 
rnclude propellant<, fuel Oils dark 011& tran&former and condemor oIl'> corro'>lon mhlblted oIls form od~ rehgerator 
OIls agent'S tor metal workmg and cuttmg whIte 011 and textile auxlhary agent" 

Waste MInimization Project 
WEC team and Petrochema management selected the White Oil Plant tor the wa"te mInImIzatIOn demon5tratlon 
project (WMDP) Two projects v.-ere IdentifIed 1) optImIzation of ,>ulfur tnoxlde productiOn and 2) neutralIzatIOn of 
gourdron &Iudge to reduce the sulfur dIOXIde erru<;SIOn there b) wmplyrng v.-Ith the new regulatory permIt 
I eqmrements 

EqUipment SOo Analyzer 
Heated Stack FIlter 
Sample Probe and Sample Cooler 
Heat Lme Ho<;e 

Completion Date October 1994 
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WASTE M~N~M~ZAT~ON ~MPACT PROGRAM ~N 

BUlGAFUA, CZECH REPUBL~C, HUNGARY, 

ROMANIA AND SLOVAKIA 



WASTE MINIM~ZAT~ON ~MPACT PROGRAM SUMMARY 

The objectIve of the Waste MInImIzatIon ImplementatIOn Program (WMIP) I~ to buIld, 
on the successful waste mimmization demonstratIOn projects a program tor the 
expanSIon of waste mInimIzatIOn throughout the Industry of each countIy 

ThIS IS now beIng accompbshed through traInIng program';, the actIVItIes of the WEC 
PollutIOn PreventIOn Centers the WEe In-Country CoordInators' efforts the MInIstne'i 
of EnVIronment and Industry and the USAID mISSIons 

The fust expanSIOn of the program IS In progress throughout the chemIcal/refInery sector 
of each country 

Between October 23 and November 13th repiesentatIves from the compames 
partICIpatIng In the WMIP WIll gIVe a presentatIon In theIr respectIve countnes about 
theu ImplementatIOn of the WEe Wa'ite MlmmizatIOn Program All major 
manufacturers In each country IdentIfIed by the Mlmstry of Industry have been mVIted 
Also mVIted WIll be local Mlm'itry of EnVIronment Inspectorates consultants, research 
mstItutes and umversitIes At these meetmgs mVIted compames WIll be reque';ted to Jom 
the program thereby expandIng It to a maJonty of (If not all) major manufacturers m the 
country 

ThIS report IS the first of a ~enes about the ImplementatIOn of the WEC Ten-Pomt Waste 
MlmmizatlOn Program, whIch reqUlre'i mmlmal mvestment co';t The mformatIOn on the 
progress of the ImplementatIOn of the WEC Waste MmimizatIOn Program at each 
company was obtamed by WEe experts, who are famlhar With the WEe approach and 
who were vlSltmg the compames for the fllSt tlme 

In the precedmg ';ectIOn on the wa<,te mlmmizatIOn demonstratIOn projects the 
manufactunng process and the measurable results of reduced pollutIOn and economiC 
benefit are readIly attamable because of WEe s dIrect mvolvement m each project 
WEe proVided envuonmental momtonng eqmpment and U S experts to aSSIst 
partIcipatmg compames In Implementmg waste mImmlzatIOn demon~tratIOn projects 

The compames m the WMIP are Implementmg theIr own programs based on a study tour 
to the U S and two workshops At the conclUSIOn of these workshops, WEe requested 
the compames to accomplIsh three aSSIgnments 

1 To have the General DIrector I<,,;ue a poltcy statement on waste mmlmizatIOn 

2 To prepare a companY-WIde wa<;te mimmizatIon ImplementatIOn program by 
IdentifYIng waste mmimizatIon team'> for appropnate areas of theIr factones 

3 To begm the program by haVIng one team IdentIfy fIve small projects WhICh could be 
fully Implemented wlthm nmety day~ 

The followmg pages report on the mitIal state of the ImplementatIOn program at those 
compames 
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All General DIrectors have I'lsued, or are actively developmg a company polIcy 
statement on waste mmimizatIOn Thele IS some reluctance to IS~Ulng polIcy statement~ 
because of poor acceptance under former regImes Several compames have moved to 
orgamze company-wIde waste mimmizatIOn teams Others are In the proces'> of domg so 
and a few need furthel encouragement 

All are mvolved m projects whIch are a result of the WMIP It should be noted that most 
of the compames had begun 'lome ~Olt of envIronmental program betore the WEe Waste 
MInImIzatIOn PlOgram was mtroduced However the compame~ credIt the systemIC 
approach of the WMIP for helpmg them better organIze then own programs 

The reader WIll note some projects are SImple and the 1,0lution appears ObVIOUS 
However the problems now beIng corrected by the WMIP have eXIsted for year~ and 
were not prevIously addressed untIl the ImplementatIOn ot the WMIP 

An Important aspect of the WMIP IS that factory workers are beIng educated to the value 
of small projects, 1 e , ones that may produce only a $500 saVIng~ per year and reduce a 
small amount of pollutIOn However these are Important becau",e thousands of these 
small project" can be accomplIshed at lIttle or no cost In a very ~hort ttmeframe When 
these small projects are totaled at year-end the cumulatIve resuIt~ are very ImpreSSIve 

Some projects do not lIst monetary savmgs ThIS I'" a new concept for many of the 
workers and It WIll reqUIre a penod of familIanzatIOn before thIS etfectn e pIece of 
mformatIon I'" routmely mcluded m reports WEC expect'" that In tuture progress 
analYSIS more preCIse cost savmgs WIll be researched and recorded as workers gam more 
expenence In waste lUlmmizatIOn 

In the mtere~ts of confIdentIalIty and cooperatIOn WIth partICIpant~ WEe has not 
IdentIfIed company names piesented m thIS sectIOn of the report Therefore, they wIll be 
labeled by mdustry sector (such a~ 'chemIcal' etc) and a lettel 1 e ABC etc 

It IS rewgmzed It WIll reqUIre several years for the program to bewme tully Implemented 
at a company However all the compames presented In thl <; report are wmmitted to the 
program and most are makmg good progle",s m thI" InItIal phase ot the WMIP There are 
",orne excellent examples One company IS commIttmg $10 000 000 to It-. envIronmental 
program Its waste mmimizatIOn project'" range from no co~t to $220,000 Another 
company prOVIdes fmancial rewards to It~ employees "hanng the <;aVIngs generated from 
ItS waste mimmizatIOn program m the form of bonuse", 
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F~gure 3 Summary of !nvestments and Economic 
Benefmts of Waste Minlomization Impact 
Projects at 12 Plants* 

* 

$397,000 

, , , 

USAIOIWEC 
cost of U S 
study tours and 
workshops 

$5,446,000 

Savings to 
companies 

Thirty of the 39 participating companies have proVided 
reports on a total of 121 projects (completed, In progress 
or In planning stage) Savings indicated are those 
realized or projected by 15 companies As the WMIP 
progresses and more companies report environmental 
benefits, savings and Investment costs Will become more 
defined 
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WEe Ten-Pomt Waste Mmmmszation Program 

Approach and Tlmmg 

The acceptance and Implementatlon ot waste mInImIzatIon by the chemIcal/refmery 
sector m each country mdicates the program WIll be succe".,fully expanded throughout 
the mdustry of each country 

Approach 

Waste and It" cost should be clearly IdentIfIed on the product'~ co~t ~heet 

Waste mImmIzatIOn IS best accomphshed by applymg common "eme lOgIC and d 
sy"tematIc approach to a problem The key to bemg effectIve IS to re"earch and compIle 
correct mformatIOn about the wa"te and ItS cames before applymg a solutIOn ThI" 
process reqUIre" that approprIate people be mvolv ed m IdentIfymg the '>olutIOn and IS 
therefore, greatly enhanced by the mvolvement of 'teams 

Waste mImmIzatIOn teams at compames must accept that not all projects can be 
accomplIshed at once The program ~hould be dl\ lded mto pha~e,> that corre~pond WIth 
the tIme nece""ary to start and complete an mdIVIdual project 

• For example, change" m Job practIces or procedure" routmely applted m cleamng a 
process vessel can be changed ImmedIately lIterally today 

• SomethIng more Involved, Ie, changIng the pIpIng on a proce,,~ vessel to reduce 
waste may reqUIre deSIgn procurement of matenals tabrICatIOn and wartIng for 
InstallatIOn WIll reqUIre a completIOn date mto the future - tomorrow or next 
month 

• Fmally a major proce~s change or the use of nev. mgredIent" may reqUIre 
conSIderable advance plannmg and budget conSIderatIon Such long-range plans 
are logIStIcally projected well Into the future 

These three tIme penods are logIcal dIVISIons that WEe recommends companIes adopt as 
a part ot theIr progrdm 
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Ten Poants of the WEe 
Waste MinimIzation Program 

Develop a Policy and Management Commitment 

Establish the Waste MInimization Organization and 
Select a SIte Steenng T earn 

DIvide the Plant Into Logical Areas for the Creation 
of Area Teams 

Develop and Train the Area Teams 

Identify and Account for the Waste 

Cost Accounting 

Establish Initial Pnontles and Goals 

Waste MInimization AnalysIs and Planning 

Schedule for Implementation 

Follow-up 
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BULGARIA 

The followmg companIes have agreed to partICIpate m the WEC Waste MInImIzatIOn 
Impact Program 

CHIMCO 
Chimco IS located m the northwe<;tern part of BulgarIa, near the town of Vratza Bmlt m 
1964 It produces ammOnIa argon catalysts for ammOnIa productIOn, urea and a large 
range of gases for example krypton, weldmg gas mIxtures and xenon Chimco has 
approXImately 2,200 employees 

NEOCHIM 
Neochim IS located m Dimitrovgrad Bmlt m 1951 It plOduces ammOnIa, ammOnIum 
nItrate '>ulfunc aCId and urea-formaldehyde There are approxImately 3 200 employees 

ORGACHIM 
Orgachim IS located m Rous'>e Bmlt m 1901 Orgachim produces over 120 products 
mcludmg alkyd reSIfl'>, ammo resms electro-Insulatmg varnIshes, phtalatIc and malefIC 
anhydndes, plastiCIzers and polye'>ter reSInS 

PETAR KARAMINCHEV LTD 
Petar Karammchev Ltd IS also located m Rousse Begun In 1928 as a small factory for 
the productIOn of rubber artIcles It now produces a range of PVC products, mcludIng 
fIlms, floonng upholstery and wall covenng 

SOPHARMA 
Sopharma IS located m SofIa Bmlt m 1933 the Company now has four prInCIple 
product hnes They are phmmaceutIcal product'>, phytochemIcal products WIth a wIde 
range of extracts and tmctures bIOtechnologIcal products and fmIshed products 
Includmg tablets, ampoules, etc 

PHARMACIA 
Pharmacia IS one of Bulgana <; three state-owned pharmaceutical manufacturers, located 
In DupnIca approXImately 70 KIlometers southwest of SofIa In operatIOn SInce 1954 
the Company manufactures numelOUS medIcal and health care products Manufactunng 
actIvItIe<; mclude both the chemIcal syntheSIS of actIve IngredIents and the formulatIOn of 
medicmes 
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SVllOSA 
SvIlo'>a I'> located ,>outh of the Danube RIver In SVI..,htov Begun In 1966 the Company 
manufactures approXImately 5 000 metnc ton'> of te'(tIle-grade rayon per year It I'> the 
only plant manufactunng rayon In Bulgana Mo~t of the rayon produced 10 SVIlo'Sa I~ 

exported 

VIDACHIM 
Vidachim IS located m Vidm and produces polyamIde granulate" and fIbers, techmcal 
fabncs and tIres for trucks and buses It export" to Afnca, A:-'la Europe and South 
Amenca 

NEFTOCHIM 
The NeftochIm complex In Bourgas IS Bulgana''S large..,t petlOleum and chemIcal faCIlIty 
It COfl5ISt'S of an 011 ref10ery and numelOus dowmtream chemIcal operatlOfl'. It refmes 
three type'S of ga~olme two type~ of dIe'Sel fuel fuel 011 Jet fuel and road bItumen There 
h a MTBF umt and a sulfunc aCId alkylatIOn umt AromatIc 'Solvents benlene ortho 
para-xylene" and toluene are produced The Company employ,> approXImately 12,000 
people 
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COMPANY A Industry Chemical 

Country Bulgana 

Thu, company presented a 11st of thIrteen plOJect<; under the WEC Waste MmimizatIon 
Program Some of them are expenSIve proJect" WIth a total estImated mvestment cost of 
approxImately $10,000,000 

WEC estImated "even of the proJect .. were true waste mimmizatIOn projects Of thIS 
number, four were <;hort-term mcumng httle or no co"t However, It 1" Important to note 
all of these projects were presented a:-. beIng developed under the WEC Waste 
MimmizatIOn Program 

The ddoptIOn of the program was dpproved by the Company'<; CounCIl of Duectors 

Of the thIrteen projects Project EIght 1.., a good example of the goals WEC IS 
encourdgmg compames to accomph..,h fIr"t a<; they Implement theu waste mimmizatIOn 
programs Project EIght reqUIred only forty days to Implement and mcurred VIrtually no 
cost 

Unfortunately, the cost saVIngs from the proJect<; have not been calculated at thIS tIme 
The hr:-.t tour proJect<; are capItal Inten:-'Ive and are CIted to <;how long-term future waste 
mlmmizatIOn The next nIne projects are more In hne WIth the WEC Waste 
MimmizatIOn Proglam Ho\\-ever the Company dId not determIne the cost savmgs and It 
has been requested to make thI~ determInatIOn 

PROJECT 1 
Captunng ammoma from waste ga..,es by absorptIOn ThIS has resulted In a 99% recovery 
of ammoma Company mvestment $70,000 

PROJECT 2 
RedUCIng the carbondte du"t and ammoma contents In the granulatIOn process The result 
has been a reductIOn from 100-150mg/m 1 to under 30mg/m3 Company Investment 
$220000 

PROJECT 3 
Constructmg a ne\\- water preparatIOn and e\ aporatIOn m<;tal1atIOn m the power statIon 
The prOjected result would be no chemIcally-polluted wastewater from the mstallatIOn 
Company mvestment $7 900,000 

PROJECT 4 
RarsIng the extent of the regenel atIOn of sulfur from the waste ga<;e<; of carbon dlsulflde 
productIOn The projected result IS that the cleanmg of waste gdses WIll be Increased 
from nInety-three and one half percent to mnety-eight percent Company Investment 
$1200,000 
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PROJECT 5 
Burmng resIdual ammoma gases at the absorptIOn InstallatIOn ThI<; would ellmmate 
ammoma emI<,SIOn dunng maIntenance Company Investment $10,000 

PROJECT 6 
IncreaSIng the buffer volumes for concentrated dr(lInage and washwater from lepaIrS 
Thl~ would decrease In wastewater from emergency repaIrs bv fIfty percent Company 
Investment $20,000 

PROJECT 7 
Wa<;hwatel ba5Ins cleaned and repaired accordIng to a ~chedule ThIS ~Ill m.,ure relIable 
operatIons Company mve5tment None 

PROJECT 8 
DraInmg and washIng eqUIpment In preparatlOn for repair The re<;ult ha'> been a decrea.;;e 
In uncontrolled wastewater Company mvestment None 

PROJECT 9 
Recon~truct hydrolysIs stnpper sectIOn ThI';; WIll proVIde the abIlIty to better treat 
wa5tewater and decrease NH content In carbomde (3 months to complete project) 
Company mvestment $50,000 

PROJECT 10 
ContInuous momtonng of ammoma content m wa<,tewater ThI'> wIll allow for more 
accurate ammoma content InfOrmatlOn Company m"e~tment $45,000 

PROJECT 11 
The .;;econdary collectlOn of proce.;;s wastewater from the de~orptlOn section ThIS WIll 
prevent the dIscharge of proce~s water m the 5ewer dunng mamtenance (2 months to 
complete project) Company Investment None 

PROJECT 12 
A reVIew and update of the operatIng manual for the de.;;orptlOn sectIOn ThIS WIll allow 
Simultaneous optImIzatIOn ot .;;team quantIty and proce<;<; water cleanIng Company 
mvestment $5,000 

PROJECT 13 
Improve the sy<;tem for Company management reportmg (at least two times a year) to 
state autholltIes mumclpalItle.;; and the commumty for the executIOn ot the Company,> 
envIronmental program Thl<; WIll demonstrate respon~Ible corporate CItIzenshIp 
Company Investment None 
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COMPANY B ~ndustry 

Country 
Pharmaceutical 

Bulgaria 

The Company has prepared a hst of twenty projects Translation mto Engbsh IS not yet 
completed Pohcy statement Issued and waste management teams orgamzed 

AvaIlable mformatIOn on fIve of the twenty projects IS as follows 

PROJECT 1 
Purchasmg Department prepanng new speCifIcatIOns for foIl, whIch wIll reduce or 
ehmmate the 0 7 tons of toll \N aste created each month 

PROJECT 2 
Reduce or ehmmate SIX tons per month of cardboard tnmmmgs 

PROJECT 3 
The Machme Shop and Purchasmg Department are Jomtly developmg ways to reduce 50 
kIlograms per month of metal shavmgs 

PROJECT 4 
Developmg plans to ehmmate 0 5 CUbIC meters of waste wood by reuse and usmg 
unusable wood for fuel 

PROJECT 5 
Develop a plan to reduce or ehmmate 175 kilograms per month of cardboard waste 

The Company plans to produce radIO broadcasts about theIr waste mlmmizatIOn program 

ThIS company IS wIthm the lImits of envIronmental laws m Bulgana 
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COMPANYC 

The Company ha~ proposed these three projects 

PROJECT 1 

Industry 
Country 

Pharmaceutical 
Bulgana 

ThI'> prOject ~a,> begun before the ImplementatIon of the WEC Wa<;te MInImIzatIOn 
Program The goall~ to reduce waste and lo~er the co'>t In handlIng h"drochlonc aud 
(HCL) 

OngInally HCL was pumped through ceramIc pump") The"e leak.ed and were subject to 
more breakage than pump" made from othel matenah The pumps haye been replaced 
wIth pressunzed tanks 

PROJECT 2 
To separate cardboard and foIl tor reuse 

PROJECT 3 
Separate polymer from hqUld reSInS ThI~ 1<; a ~aste management (not mInImIzatIOn) 
project because whIle It has ,>aved money It has not reduced Wd<.,te 

Thl<; company 1<., Ideally <;Ulted for the WEC Wa~te MInImIzatIOn Program because It 
rewards ItS employees for cost reductIOn Ideas The "sugge<;tor recel\e<; t~enty-flve 
percent ot the fIr~t year' <; <;a" Ings In 1994 employee,> receIved an average bonus of $50 
each 
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COMPANY D Industry Chemical 
Country Bulgaria 

The Company l~ slow m lmplementmg the WEC Waste MlmmlzatIOn Program Support 
by management I~ demon'>trated by Its l';sumg of a ~ a'>te mmlmIzatlon polIcy statement 

The Company IS developmg fIVe "mall wa"te mmlmlzatIOn projects They probably have 
them IdentIhed and need to "elect them from theIr lIst of longer-term projects 

The faCilIty appears to be relatlvelv envIronmentally fnendly Management 
enthusiastIcally supports the program Dunng the WEC "ISIt a news reporter trom a 
local statIOn wa~ piesent dunng the meetmg and mformatlon about the Company',> waste 
mimmizatIOn program will be broadcast 
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COMPANY E Industry 
Country 

Chemical 
Bulgaria 

The Company fully supports the WEC Waste MlmmIzatIOn Program TheIr prImary 
concern 1<; aIr emISSIon whIch causes water and/or land pollutIOn 

FIVe project\) were IdentIfIed but no costs or envIronmental benefIt" were calculated 

PROJECT 1 
Install eqmpment to reduce losses and seconds by controlhng the \\<ldth of ~ynthetlc 
leather dUrIng drYlllg TImlllg - three months 

PROJECT 2 
Shreddlllg and reprocesslllg foam matenal llltO shoulder pad,> for garment~ Recovered 
80% of waste foam Tlmlllg - one week 

PROJECT 3 
Stop all leakage of water throughout the factory Tlmlllg - contllluou<, 

PROJECT 4 
Paper used to support foam m drYlllg After the drymg cycle the pIece ot foam 1~ pulled 
from hmshed product and I') dI<;carded Paper 1<; replaced WIth treated fIlm Losse<, 
reduced trom 8-10% to 2-3% SpeCIal fIlm can be used eIght tIme<; 

PROJECT 5 
Install barometrIc condensers to reduce steam water lo<,<;e<, 
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COMPANY F Industry Chemical 

Country Bulgaria 

The Company IS slow In Implementmg the WEC Wa<;;te MimmizatIOn Program because It 
IS In the process of beIng pnvatIZed The program should move more rapIdly after 
pnvatIzatIon 

Projects under consIderatIOn 

PROJECT 1 
DIvert one wastewater aCId stream to use as neutralIzIng stream for a basIc stream 
comIng from a batch process thus reducIng the load on wastewater treatment 

PROJECT 2 
PreCIpItatIng solIds from a plOcess stream and recyclIng the stream to the process 
PrevIously the stream went to treatment 

PROJECT 3 
Recycle more water from \\'aste\\'ater streams However ways are needed to analyze 
wastewater to remove ImpuntIes 

PROJECT 4 
Separate toluene from wa<;;tewater and recover It 

PROJECT 5 
Separate In 01 game matenals from the wastewater and ehmmate the surface 
Impoundment 
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COMPANYG Industry Fiber 
Country Bulgaria 

Management meet.;; \Neekly to leVlew the ImplementatIOn ot the WEC Wa-.te 
MlmmlzatIOn PlOgram 

They are workmg on projects but dId not ~ubmlt a II"t HO\Never dlo.,cus<.:;lon<; mdlcate 
they are domg the followmg projects 

PROJECT 1 
RemovIng short fIbers from their wastewater 

PROJECT 2 
TraInIng workers on yarn handlIng to leduce yam \Na~te 

PROJECT 3 
AnalyzIng wastewater <;treams In order to <;eparate 0.,0 as to reme \Nater 

PROJECT 4 
Change <;y<;tem <;0 that <;pInnIng sohent fIlter \N.l<;te II, collected .1'> a '>olId \Nac;;te and the 
water use I c;; reduced 
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COMPANY H Industry Chemical 
Country Bulgana 

The Company IS fIrmly commItted to the WEC Waste MimmizatIOn Program 

PROJECT 1 
Separate water from the solIds and OIly materIals that prevIOusly went to lagoons and 
landfIlls Water IS now recycled 

PROJECT 2 
Separate trash from OIly matenab for recychng PrevIOusly the trash was dIsposed of m 
landfIlls 

PROJECT 3 
Water from mtrogen-oxygen separator now recycled to power statIOn dnd used m ~team 
generatIon PrevIOm.ly It \A-as sent to the nver Savmgs - approxnnately ~100,OOO per 
year 

PROJECT 4 
Replace old leakmg comple~sors wIth new non-compressmg eqmpment thus ehmInatIng 
leakage 

PROJECT 5 
Install leak detector and lepair program USIng flame IOmzatIon detector 
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CZECH REPUBLIC 

The followmg compames have agreed to particIpate m the WEC Waste MmimizatIOn 
Impact Program 

Four of the eIght partICIpatmg compames have been VIsIted by WEC to obtaIn 
mformatIOn about theIr ImplementatIOn of the WEC Waste MmimizatIOn Program 
Subsequent reports WIll mclude progres" Ieports on all partIcIpatIng compames 

Two of the four reportmg compames had changes In semor management whIch reqUIred 
addItional time for the IntroductIOn of the WEC Waste MimmizatIOn Program The new 
management expressed theIr support of the program 

The waste mInImIzatIOn program at Chempetrol began late m 1992 and should contInue 
to receIve strong support flOm ItS new owner" Conoco, Elf AqUltame and Shell 

CHEMPETROl 
Chemopetrol, m LItnmov, started plOductIOn m 1939 and IS the largest refInIng and 
petrochemIcal complex m the Czech Repubbc Pnmary products from the Chemopetrol 
refmery mclude aromatIcs (toluene and xylene) asphalt dIesel and fuel OIls gasolme, 
hydrogen gas kerosene LPG lube ba"e stock naphtha and sulfur It employs 10 000 
people 

SPOlANA, A S 
Spolana AS, founded m 1905 1<; a chemIcal plant on the banks of the Elbe RIver m 
Neratovice approXImately 35 kIlometers north of Prague The plant produces 
pentachlorophenol and 2 4 5-T The products manufactured at Spolana, A S mclude 
captolactum (capacIty of 40,000 tons/year) and VIscose rayon (capacIty of 40,000 
tons/year) The Company employs applOximately 4,600 people 

MORAVSKE CHEMICKE ZAVODY 
Located m Ostrava, Moravske Chemicke Zavody produce" a bwad range of fertIhzels 
gases and pure chemIcals (1 e pure oxahc aCId), glues, orgamc and morgamc chemIcals 
phenol-formaldehyde re<;m and urea formaldehyde The Company employs about 1,600 
people 

SINDAT 
Headquartered m Prague Smdat produces and dIstnbutes varIOUS chemIcals WhICh It 
ShIpS from mne dIstnbutIOn centers throughout the Czech Repubbc 

OSTRAMO 
Located m Ostrava, Ostramo IS a 100 year-old company, whIch now exclUSIvely 
processes used OIls for reuse 

~J 
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SPOlEK PRO CHEMICKOU 
Located 10 U.;;tI Nad Labem and establIshed 10 1856 SpoId, PIO ChemicKou IS a large 
chemIcal producer wIth three baSIC dIvI<;IOns morgamc re.;;m and dye.;;tuffs Each 
dIVISIon produces a broad range of products 

FARMAKON 
Farmakon produce.;; raw matenal for further proce<,.;;mg mto pharmaceutIcal .;;ub<;tance<, 

and dIsinfectants, and IS located In Olomovc 

lACHEMA 
Located 10 Brno and .;;tarted In 1951 Lachema 'Was completely reo;,tructured 10 1991 to 
form a Jomt-.;;tock company WhICh IS a major produceI of phannaceutlcal and dIagnostlL 
preparatIOns pure chemIcals and special chemIcals 

36 



COMPANY A Industry Chemical 

Country Czech Republic 

ThIS company does not have a clear understandIng of the WEC waste mimmizatlOn 
approach although It does have some wa<;te mInImIzatIOn projects 

PROJECT 1 
Management IS seekIng ways to mimmize the waste from the pheno-forrnaldehyde 
process and, therefore Increase the amount of sdlable materIal 

PROJECT 2 
To reduce the dmount of ammoma m the wastewater Ammoma IS used to wdsh coke gas 
and extract hydrogen In the proces'S, the wdstewater IS contamInated wIth ammoma Of 
specIal concern IS the amount ot contamInated water enterIng the mumclpal wastewater 
plant 

The Company IS conSIderIng changIng the technology by usmg natural gas as opposed to 
coke gas ThIs may reduce the amount of ammoma used by thIrty percent ElImInatIng 
ammes and other mhlbltors of the mtrIficatlOn proce~s converts the ammoma to mtrate 
and lowels the ammoma concentratIOn to a level set by the mumcipal waste treatment 
plant 
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COMPANY B Industry 
Country 

PharmaceutIcal 
Czech Republic 

The Company has undergone a change m ~emor management The prevIOus General 
DIrector clearly understood the WEC Waste MInImIzatIOn ProgIdm The new 
management has not devoted tIme to thI" program It may be a SItuatIOn \\-here other 
pnontIes reqUIre management's attentIOn at plesent Nevertheless, the Company IS 
workmg on several projects 

PROJECT 1 
Problem 
HIgh dIscharge of carbon to the wastewater system and then to the rn el Three hundred 
dIfferent products are bemg produced by batch proces" 

Solution 
Management IS conductmg a comprehenSIve re\ Ie\\- through matenal balance studIes 
One study mvolves the heatmg reactIOn responsIble tor the hIgh dI~charge of carbon 
matenal balance" on products produced m amounts greater than 500 kIlograms per year 

Management IS considenng obtammg COD momtonng eqUIpment for the fIve effluent 
streams m an etfort to locate the mam source of orgamc dIscharge 

PROJECT 2 
In the extractIOn of adamantme from the reactIOn mIxture they have IdentIfIed d new 
extradIOn solvent wIth a hIgher bOIlIng pomt The benefIts are that thIrty-three percent 
of the solvent IS saved at a cost ~avmgs of $5,000 per year 

PROJECT 3 
ThIS project mvolves Improvmg the YIeld of the estenfIcatIOn proces~ \\-lth the ObjectIve 
of decreasmg the amount of contammant m the esterol product 
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COMPANYC Industry 
Country 

Pharmaceutical 

Czech Republic 

The Company has concentrated It<;; waste mInImIzatIOn program on reducIng aIr 
emISSIons It should be noted there has been a recent change In semor management whIch 
has affected ImplementatIon of the program New management has replaced the 
management personnel InItIally Involved Management has IdentIfIed four specIfIc 
projects whIch It IS purSUIng 

PROJECT 1 
To reduce the emISSIOns of thionyl chlonde and the decomposItIOn products (SO and 
HCL) from the aspmn chlonde synthesIs 

PROJECT 2 
To reduce the emIS<;;Ions from the synthesIs of 2-(4-chlorobenzoyl) benzOIC aCId by ten 
percent 

PROJECT 3 
To reduce the emISSIons from the bIO-aeratIOns pond by fIfty percent 

PROJECT 4 
To reduce the emISSIons by ten percent from the synthesIs of VItamIn C 
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COMPANY D Industry Chemical 
Country Czech Republic 

The Company,> mam concern IS the "Judge bUIld-up WhICh I'> hIgh In heavy metal<, and 
unwanted hydrocarbon fractIon Thl<; sludge IS the re"mIt of the Company s reclamatIOn 
process 

Management has a clear understandmg of the WEe Wa'ite MImmIzatIOn Program and IS 
applymg the techmques to try to fmd a solutIOn 
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HUNGARY 

Due to a greater amount of freedom under the prevIous regIme, Hunganan compame~ 
had more contact wIth the West than other compames m Central and Eastern Europe and 
therefore are further ahead m management 

All of the compames ~upport the WEC Waste MmlmizatIOn Program They apprecIate 
the systematic approach of the Ten-Pomt Program m helpmg them orgamze theIr own 
envIronmental projects 

A number ot them are contenders for Jomt ventures or purchdse In spite of thIS 
uncertamty they are devotmg as much time to the program a~ IS practical 

The compames mvolved m the WEC Vv aste MmimizatIOn PlOgram are 

AlKAlOIDA CHEMICAL COMPANY 
ThIS company IS a diversIiIed chemIcal and pharmaceutlcal manufacturer, establIshed m 
1927 It~ mam products are antacIds antI-allergics and antI-asthmatlcs, cardIOvascular 
non-sterOId anti-rheumatIcs central nervous sy'>tem drugs, fungIcIdes, herbICIdes and 
msectIcides The Company owns over 500 patents, markets ItS products m 80 foreIgn 
countnes and has 1,950 employees 

BORSODCHEM RT 
The Company was founded m 1949 It produces active mgredients for agrochemicals 
aUXIlIary compound,>, cau~tlc soda mdu'>tnal ga,>es, orgamc and morgamc chemIcals, 
polyurethane raw matenals and end products and PVC resms It has 3 800 employees 

BUDAPEST CHEMICAL WORKS 
Founded m 1878, It IS the oldest chemIcal company m Hungary It produces orgamc and 
morgamc fertIlIzers and products The Company employs about 1 000 people 

CAOlA LTD 
ThIS company was pnvatIzed m December 1993 It IS a major producer of cosmetIcs 
and household cheffilcals except It does not make washmg powders It has 1,300 
employees 

MAGYAR VISCOSA RT 
Estabhshed m 1941, Magyar Vlsco,>a Rt IS a ~hareholdmg company and IS the leadmg 
producer of synthetic fIbers m Hungary It employs 1 900 people 
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NITROKEMIA 
Ongmally founded m 1921 as a gunpowder factory the Company now produces a broad 
range of products 1 e gunpowder and mdustnal explosIVes, non-exchange artIfIcIal 
resms orgamc and morgamc mtermedlates, pestIcIdes and polyester re~m" It hds 2,800 
employees 

TISZAI VEGYI KOMPBINAT 
TISZal VegYl Kompbmat IS one of the largest companIe~ m Hungary, employmg 5,300 
people It produces a broad range of polyethylene and polypropylene resms The 
Company also has a flexIble packagmg plant a geotextIle plant producmg non-woven 
textIles and a plant producmg ammOnIum nItrate fertIlIzer 

UNITED CHEMICAL WORKS 
ThIS company IS pnvately owned It produces household cleaners and detergents, 
mdustnal and mstItutIOnal cleaners, and solvents and mdustnal <;pecIalty products 
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COMPANY A Industry 
Country 

Chemical 

Hungary 

ThIS company IS practIcmg waste mlmmizatIOn and usmg envIronmental management 
systems to control theIr program and the other envIronmental programs m the plant It IS 
ObVIOUS they understood the WEC mformatIOn presented m the workshop and follow-up 
semmar and are applymg It to waste problems They presented several plans 

The PlOductIOn DIvIsIon and EnvIronmental Department are prepanng a Jomt plan for a 
reVIew of technologIcal processes, to estabh<;h actIOn pnontles regardmg tIme, cost and 
employee mvolvement m Implementmg theIr waste mmlmizatIon program 

The team IS prepanng d SImIlar plan for a mamtenance program based on waste 
mlmmizatIOn 

SpecIfIc projects IdentIfIed for actIOn mclude 

PROJECT 1 
Reduce number of battenes med 

PROJECT 2 
Reduce solid partIcle waste from the productIOn of pestICIde powders 

PROJECT 3 
Reduce mercury content of wastewater from electrolyte plant 

PROJECT 4 
Perform envllonmental reVIew of orgamc hydrogenatIOn and distIllmg plant 

PROJECT 5 
Study reuse of HCL generated m the CNB plant 
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COMPANY B Industry Chemical 
Country Hungary 

ThIS company IS IS09000 certIfIed and wants ISO 14000 certIfIcatIOn when It IS defIned 
It 1., fully committed to the WEe Wa~te MInImIzatIOn Program and l~ purSUIng a number 
of projects but dId not provIde savIngs data or benefIts to be realIzed 

PROJECT 1 
Reduce blow-down losses WhiCh occur dunng maIntenance 

PROJECT 2 
Reduce the fIbers that form In the extrusIOn eqUIpment u~ed for pellet makIng and are 
carned away by the coolIng water stream and then caught In the sedImentatIOn pool 
Subsequently they are collected and IncInerated 

PROJECT 3 
Reduce the sIgmficant waste generated In the plastic,> plant 

PROJECT 4 
ReVIew the metal can proceS5Ing to reduce the ~Igmficant \\< aste generated dunng cuttIng, 
stampIng and In appropnate process operatIOn 
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COMPANYC Industry Chemical 

Country Hungary 

By Its own admISSIOn, thIS company has many envIronmental problems and has been 
slow to Implement the WEC Waste MmimizatIOn Program The Company has developed 
a lIst of large projects WhICh WIll reduce waste but WIll probably not result m cost 
savmgs 

Management IS now begmmng to accept that small projects can produce effectIve co<;t 
savmgs and be envIronmentally benefICIal The Company may now begm to conSIder 
them, especIally m the area of mamtenance Some small projects under conSIderatIOn 
are 

PROJECT 1 
Reduce salt-contammg wastewater dIscharges 

PROJECT 2 
Reduce pollutIOn emItted as a by-product of the mcmeratIOn plant 

PROJECT 3 
Reduce emISSIons from the polymer plant 

PROJECT 4 
Reduce the consumptIOn of demmeralIzed water 
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COMPANY D Industry 
Country 

Pharmaceutical 
Hungary 

ThI" company WhICh use'S a consultant to assIst In ImplementIng the WEC Waste 
MInImIzatIOn Program knows how to perform waste reductIOn from a cost reductIOn 
POInt of VIew and has put small projects m motIon wIth consIderable ~ucce~s 

It IS IS09000 certifIed and belIeves the effort m becommg certIfIed changed employees 
attItudes toward" qualIty The Company belIeves the WEC Wa<;te MInImIzatIOn Program 
has helped do the same for envIronmental awareness 

PROJECT 1 
Problem 
The granule 'SIze of the pharmaceutical IngredIent changes accordIng to demands wIth 
smaller granule <;Izes The dry IngredIent needs addItIOnal grIndIng at a remote locatIOn 
whIch entaIl'S materIal handhng re-purchasIng and analytIcal te~tIng Packagmg materIal 
cannot be reused IS dIsposed of as waste 

Solution 
InstallatIOn of a hammer grIndIng mIll under the SIeve of the flUId drIve 

Benefits 
Ehmmate the need to purchase 800-100 fIber drum~ and PE sacks 
Ehmmate mCIneratIng same amount of waste 
Reduce transportatIOn and labor costs 
Reduce dust load on enVIronment 
AnalytIcal costs reduced by fIfty percent, savIng $30,000 per year 

PROJECT 2 
Problem 
ChemIcally contamInated and uncontammated packagmg materIals are collected m a 
closed four CUbIC meter contamer and dIsposed 

Solution 
SelectIve collectIOn of paper wastes WIthout chemIcal contammatIOn 

Benefits 
Reduce waste 
Uncontammated wastes sold as secondary raw materIals 
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PROJECT 3 
Problem 
Raw matenals and addItives sourced by a wIde range of supplIers WIth some supplIers, 
each shIpment needs full-scale analytical testmg Others attach product certIfIcates 
WhICh do not reqUire testmg 

Solution 
Increase number of supplIers with product certIfIcatIOn 

Benefits 
ElImmate costs of analytical testmg 
Save from $30 to $100 per sample 
Reduce laboratory matenals reqUired for testmg 

PROJECT 4 
Problem 
Two hours of testmg m a laboratory drymg cabmet are necessary to mdlcate endpomt of 
drymg operatIOn 

Solution 
Use mfrared devIce to determme solIds content and mdicate end pomt of drymg 
operatIOn 

Benefits 
Test performed m fIve mmutes savmg heat and electnclty Cost savmgs of $5,000 

PROJECT 5 
Problem 
Alkalme transmISSIon pipeime supplIes forty percent alkalme lIqUid to plant users from 
the central tank area Pluggmg due to freezmg IS a problem dunng wmter 

Solution 
In-tank dIlutIOn of forty percent alkalme to twenty percent concentratIOn to supply users 
m the plant, VIa the plpelme network 

Benefit 
Reduce number of freezmg mCIdents 
ElImmate all, or most of the need to use propellant steam 

PROJECT 6 
Problem 
PestIcIde formatIon eqUIpment IS cleaned usmg water or orgamc solvent, whIch IS treated 
or mcmerated afterwards 

Solution 
Reuse of wash-down lIqUId from pestICIde formatIOn eqUIpment 

Benefit 
OptIon to sell wash-down lIqUId at dIscount pnce 
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COMPANY E Industry 
Country 

Fiber 
Hungary 

The Company has concentrated waste mmImIzatIOn effort~ on long-term proJect~ They 
hm,e been encouraged to look for short-tetm projects Progres~ I~ good com.Idellng the 
company IS for sale 

PROJECT 1 
Install a Total Orgamc Content momtorIng devIce to enhance the operatIOn of the buffer 
pool prIor to an oxgeneratIOn operatIOn m the plant affluent treatment ~ystem ThIS wIll 
elImmate many of the peak loads and enable personnel to more qUIckly IdentIfy and ~top 
spIlls 

Cost of eqUIpment $30,000 Pay back perIod IS one and a half year~ 

PROJECT 2 
Install a VISCor.;lty meter on the lIqUId polymer pnor to extrusIOn ot the polyment through 
a "pmneret to produce solId yam ThI<; WIll control VI<;COSIty and reduce waste 
EstImated <;avmgs WIll result from reduced productIOn tIme lost due to cleanmg yam 
waste out of the pnmary machmes 

PROJECT 3 
Purchase an Improved feedmg system to reduce the amount of 'Waste generated m 
producmg the pellets WhICh are lateI melted and used to produce yam The waste 
generated IS recycled <;0 the waste reductIOn occurs m lower reproce<>smg cosb 

PROJECT 4 
Purchase a wa~te mcmerator for $1,000,000 and offer "orne me ot the mcmerator to the 
local mumcipalIty EstImated pay back penod IS three and a half years 
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COMPANY F Industry 
Country 

Chemical 

Hungary 

ThIS company IS for sale and employees are nervous about future employment The 
Company IS stIll commItted to Implementmg waste mInImIzatIOn and expects to make 
more progress after purcha~e of the Company 1'; complete 

PROJECT 1 
ThIS project mvolves producmg a new by-product and recovenng raw matenal by 
treatmg a waste stleam that 1'; currently bemg dIsposed of by sewer 
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COMPANYG Industry Chemical 
Country Hungary 

This IS an employee-owned company and there appears to be no pendmg lestructme 
Therefore the WEC Waste MlmmlzatlOn Program I'> more ad, anced here than at other 
compames VIsIted m Hungary 

CollectIOn and sortmg of dIscarded contamers tor reu"e The Company receIves 
approxImately 110 tons per year of packagmg matenal (70 tOll'> paper and ..1-0 ton~ 

plastIc) All was prevIOusly landfilled Now paper 1" pIcked up by an out-;rde company 
and plastic IS compressed to one thIrd of ItS ongmal volume and IS then IdndfIIled Total 
co~t savmgs IS $35,000 Pay back penod IS four and one fourth yean, 

Replace 380 pump stuffmg boxes wIth seals to prevent leakmg EstImated yearly ~avmgs 
IS $167,000 

InstallatIOn of a recIrculatmg lme to elImmate blockages III productIOn of a household 
detergent Cost wa~ mmlmal and produced a savmg~ of $1,000 per year 
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ROMANIA 

The followmg compames have agreed to partlclpate m the WEC Waste MmimizatIOn 
Impact Program 

Fn e of the compames have been vISIted to obtam mformatlOn about the ImplementatIOn 
of theIr waste mmImizatlOn programs Subsequent progress reports wIll contam 
mformatIOn about all partlclpatmg compames 

Several of the compdmes are reportmg sub"tantlal progre~s m Implementmg theIr 
programs Four compames have twenty-three projects m varIOUS "tages of 
ImplementatIOn The reported overall economIC savmg" of $2,767,000 means an average 
$120,000 per project m savmg::., per year 

The envIronmental benefIts are sIgmficant but theIr overall Impact IS only projected at 
present More time WIll be needed to fully demomtrate the dramatIc Improvements and 
effects on worker~ and theIr commumtIes 

ARPECHIM 
ThIS IS a large mteglated 011 refmeIY and petrochemIcal complex WIth two refmery lmes 
and two ethylene plants It produces a broad hne of refmed 011 products and a number of 
petrochemIcals and dowmtream petrochemIcal products There are approxImately 7,000 
employee& 

CHIMCOMPLEX 
ThIS IS a very large, multI-product mtegrated chemIcal complex, whIch began operatIOns 
m 1960 ApproxImately one thIrd of the plant WIll be rebUIlt and the deSIgn WIll 
mcorporate WEC's waste mmlmizatlOn phIlosophy There are approxImately 5,000 
employees 

PETRO BRAZI 
ThIS IS a large-scale 011 refmery and mtegrated petrochemIcal complex Products mclude 
a full range of refmed 011 ploduct", petroleum coke and mtermedlate petrochemIcals 
based on benzene xylene butadme, ethylene and propylene There are approxImately 
8,000 employees 

PETROTEl 
ThIS IS a large scale 011 refInery and mtegrated petrochemIcal complex, whIch dates back 
to 1904 when It was tounded as the Romaman-Amencan 011 Company m an mitIative 
WIth Standard 011 of New Jer<,ey It produces a WIde range of refmed products and 
vanous downstream petrochemIcal product<; There are approXImately 8 000 employees 
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RAFINARI DARMANESTI 
ThI<; IS a small 011 refmery bUIlt m the late 1940s It produce<; a range of refmed 011 
products trom ga<;olme to tuel 011<; It al<;o has a facIhty tor the productIOn ot petroleum 
'needle coke 

OlTCHIM 
Founded m 1966 thIS IS one of the blgge<;t chemIcal compame ... m Romama It produces 
over fOt ty dIfferent types of products, 1 angmg from baSIC chemIcals to pla~tIc resIn' .. 

DERO 
Founded m 1955 thIS 1<; the largest producer of powder and lIqUId detergents m Romama 
It al<;o 1<; Romama <; only producer of naphthemc aCld~ Dero v, a ... recently purcha~ed by 
UmleverLTD 

ASTRA ROMANA 
BUIlt m 1880 thIS refmery 1<; "mall compared to other Romaman refmene... It proce~ ... es 
bItumen and green petroleum coke and refme<; crude od mto tuel ga~olme, lube OIls and 
raw matenals for petrochemIcal producers 

52 



COMPANY A Industry Refmery 

Country Romania 

The Company ha~ aggre&SIvely Implemented the WEC Waste MimmizatlOn Program 
SemOl management IS actIvely mvolved All teams have been establIshed and are 
Identlfymg potentIal projects 

PROJECT 1 
Problem 
At the dImethyl terephthalate tactory methanol vapors are vented dIrectly mto the 
atmosphere 

SolutIon 
Betore the waste mmimizatlOn program was Implemented, the plan was to Import the 
necessary eqUIpment at a co~t of $700 000 and take three years to make It operatlOnal 
The waste mmimizatlOn team developed a dIfferent scheme utthzmg eXI<;;tmg eqUIpment 
that could be m~tal1ed by pldnt personnel 

BenefIts 
ReductIon of methanol au emISSIons by 1 250 tons per yea1 
EhmmatlOn of a $700 000 capItal expendIture 
Cost savmgs ot $320,000 per year wh1ch w1ll double when the factory operates at full 
capacity 

PROJECT 2 
Problem 
An the acrylomtnle plant, wa~tewater 1<;, stnpped of the acrylomtnle before d1sposed of m 
a hazardous waste mcmerator 

SolutIon 
Change the catalyst and mod1fy the stnppmg columns to reduce the acrylomtnle wa&te 
and Improve proces'> 1ehablhty 

BenefIts 
Reduce aClylomtnle losses 
Improve process rehablhty 
Reduce factory shutdowns 
Cost savmgs of $390,000 per year 
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PROJECT 3 
Problem 
Decouplmg ot hnes between ammoma raIl cars and pump" reqUIres ventmg to a water 
5crubber whIch dIscharges mto the factory's wastewater 5y<,tem 

Solution 
Collect the ammoma-contammated water and recycle 

Benefits 
Collected water IS used to leplace an eqUIvalent amount ot purchased aqueous ammoma 

used In the treatment of refInery wastewatel~ Co'>t ..,aVIng5 of $16,000 pel year 

PROJECT 4 
Problem 
Start-up procedure of a crackmg umt reqUIred to mItIate the reactor and flanng the 
IeactIOn products whIle the gas compres~or and other downstream eqUIpment was 
brought on hne 

Solution 
Change ~tart-up procedure by startmg the compre'l ... or and dowmtream eqUIpment on 
recycled gasses and then startmg the clackIng system 

Benefits 
Ehmmates 70 tons of hydrocaI bon emISSIons per year 
A VOIds the SO, and NO, assocIated WIth burmng the hydrocarbon 
Reduces start-up tIme by twenty-four hours 
Cost savmgs of $10,000 per year 

PROJECT 5 
Problem 
Chlonne gas from raIlcar depreSSIOn IS vented to a 'Icrubber that convert", the chlonne to 
50dIUm hypochlonde whIch IS then dISchaIged mto the wa<;tewater system 

Solution 
Collect the sodIUm hypochlonde and use It m the treatment of NdCN wa",tewaters 

Benefits 
SodIUm hypochlonde IS reused and IS no longer dIscharged Into the wa~tewater 5ystem 
Cost savmgs of $11,000 per yeaI 
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PROJECT 6 
Problem 
Leak<> from NaCN pumps collected and destroyed by reactIOn wIth sodlUm hypochlonde 

Solution 
Recover the NaCN by recychng to an eXIstmg steam stnpper 

Benefits 
Reduce N aCN losses by three tons per year 
Cost savmgs of $5,000 per year 

PROJECT 7 
Problem 
Laboratory product samples dIspo~ed of by dischargmg mto the factory wastewater 
system 

Solution 
Gasolme, glycol and gas 011 samples ale now collected and returned to the appropnate 
storage system 

Benefits 
ReductIOn of 3,000 hters of wastewatel per year 
Cost savmgs of $500 per year 
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COMPANY B Industry 
Country 

Refinery 
Romania 

Thl<; company has an excellent ..,tart to the WEC Wa<;te MInImizatIOn Program pnmanly 
becau<;e of the very active mvolvement of the General Director 

PROJECT 1 
Problem 
Plant condemes the vapor ..,tream from the mItIal 'Warm-up ot the coke dlUm" and "end<; It 
back to the low-grade product storage for recychng to the lefmery 

Solution 
RevIse the plOce..,s to force the overhead shearn back to the vaponzer 'Where It I.., recvcled 
back to the coke drum 

Benefits 
ReductIon m water reqUIred for waste treatment by 750m' per year 
ReductIon m energy reqUIrements 
Cost savmgs of $37,000 per year 

PROJECT 2 
Problem 
PellodIC heat exchanger leak results m orl m the coolIng tower ba<;m ot the coke plant 
ThIS necessItate<; the need to penodIcally dram the ga<; mto the wa..,tevvJter treatment 
plant 

Solution 
Intenm <;olutIOn would be to Imtall an orl separator m the to'Wer ba..,m to remove Oil from 
the coolIng water load To correct the problem all taulty heat e\.changers should be 
replaced 

Benefits 
Reduces orl m contammated coolmg water aIr emlS..,IOns 
Reduces labor reqUIred to penodIcally dram the ba:-.m to the wa<;te treatment plant Co..,t 
savmgs of $8,000 per year 
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PROJECT 3 
Problem 
Water dramed from the power plant IS t'>ent to the wastewater treatment plant becau~e of 
the llsk of 011 contammatIOn from leaks breah and 011 spIlls 

Solution 
Install an 011 separator m the water dI~charge system and remove the 011 at the power 
plant and dIscharge the water dIrectly mto the flver 

Benefits 
Reduces quantIty of 011 m the \\. dstewater system 
Reduces amount of water reqmflng treatment 
Cost savmgs of $17,000 per year 

PROJECT 4 
Problem 
ExceSSIve crude 011 losses and mcommg 011 wIth a hIgh salt content 

Solution 
Install a hIgh effIcIency emulSIOn breaker to remove the salt from the mcommg crude 011 

Benefits 
Reduces crude 011 losses 
Reduces quantity of wastewater requmng treatment 
Cost t'>avmgs of $110,000 per year 

PROJECTS 
Problem 
C3 - C4 streams are burned as fuel m the power plant or flared dUllng the summer 
months when energy demand IS lower 

Solution 
Activate a pipehne for the C3 - C4 streams that WIll allow the sale of C3 - C4 at pnces m 
excess of the replacement cost ot hqmd fuels 

Benefits 
Reduces pollutIOn from burnmg and flanng 
Cost savmgs of $221,000 per year 
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PROJECT 6 
Problem 
ExceSSIve volume of "ludge reqUIrIng dIsposal and hIgh operatmg cost t01 waste 
treatment 

Solution 
Change from morgamc salts to polyelectrolyte~ as flocculant5 m the wastewater 
treatment plant 

Benefits 
ReductIOn III the amount of sludge requmng dIsposal 
Improved effICIency of wastewater treatment plant 
Cost savmgs estImated at $372,000 per year 

PROJECT 7 
Problem 
Process and corrOSIve flue gas heat not utIlIzed m four process furnaces 

Solution 
Recover heat from flue gas and use to pre-heat combustIOn aIr NOTE Project bemg 
Implemented at one furnace 

Benefits 
Energy savmgs from reduced fuel consumptIOn 
Cost savmgs estImated at $222,000 per year 
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COMPANYC Industry Refmery 

Country Romania 

The Company's wa')te mImmIzatIOn program IS off to a slow start QuantlfIcatlon of cost 
versus savmgs IS not currently a hIgh pnonty Several projects mdIcate effectlve worker 
mvolvement It IS expected the program wIll move more rapIdly as more management 
and staff become mvolved 

PROJECT 1 
Problem 
Use of morgamc salts as flocculant results m large quantIty of sludge to be put mto 
settlmg ponds 

Solution 
Use of polyectrolyte as a flocculant to reduce waste sludge 

Benefits 
Reduces waste sludge by thIrty-fIve to forty percent 
Reduces land reqmred for settlmg ponds 
Improves treatment plan effIcIency 

PROJECT 2 
Problem 
FIber drums often leak at the assembly seam cammg the faulty drum and matenal to be 
sold as waste 

Solution 
Work wIth purchasmg department and drum supplIer to develop better fIber drum 

Benefits 
Less faulty drums and matenal sold as waste 
Reduces amount of Olileakmg mto the ground 

PROJECT 3 
Problem 
In the power plant, water from the Ion exchange resm regImentatIOn must be neutralIzed 
pnor to dIscharge Improper momtonng re'mIt'S m non-neutral 'SolutIOns bemg dIscharged 
mto the sewer system 

Solution 
Install an automatIc on-lme momtonng system 

Benefits 
Improves effIcIency m the power plant 
Reduces non-neutral solutIon bemg dIscharged mto the sewer system 
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COMPANY 0 Industry Refmery 
Country Romania 

Management under"tands the WEe Waste MmImlzatlOn Program and Its potentIal 
Importance Thev are umure about Implementmg "orne part'> of the progr.lm, I e worker 
mvolvement, but are open and lesponslve to suggestIOns 

Although co"t "avmgs from these two projects are Impre""lve management ha~ been 
"low to fully mtroduce the WEe Ten-Pomt Waste MInImIzatIOn Program Management 
currently emphaSIzes reducmg energy consumptIon by ten percent 

PROJECT 1 
Problem 
ExceSSIve sludge generatIOn 

Solution 
U"e of polyelectrolytes a" flocculant prIor to dl-.o;;olved all flotatIOn ha" reduced total 
sludge SIX hundred percent 

Benefits 
ThIS reductIon ha" made capaCIty aVaIlable to bum hIgh heat content tank bottoms that 
were bemg "ent off SIte resultmg m ~team productIOn Co-.t <.,av 109" ot $590,000 per 
year 

PROJECT 2 
Problem 
Poor operatIOn of local OIl 5eparatIon system" Leakmg heat exchange5 leakmg 
underground water plpmg systems contrIbute to the problem 

Solution 
Management emphasl" and factory attentIOn to the operatIOn of the local oIl 5eparatlOn 
systems 

Benefits 
Waste water treatment reduced by twenty percent and Ollle\ els by forty percent 
Cost savmgs of $140,000 
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COMPANY E Industry 
Country 

Chemical 

Romania 

The Company has done an excellent Job of laYIng the groundwork for a successful 
program Management IS actIvely Involved holds weekly meetIngs and seeks worker 
Involvement 

PROJECT 1 
Problem 
In the tnchloroethane factory dIffICUlty WIth reactor temperature control lImIted 
converSIOn of the tnchloroethane reactant to nInety-hve percent The remaInIng fIVe 
percent was partIally lost In subsequent steps 

Solution 
The additlon of a double-pIpe pre-heater to the reactOl has Improved temperature control 
and proVIded addItIonal reactor volume 

Benefits 
Reduces amount of orgamc waste Into sewer system 
Reduces consumptIOn of tetrachloroethane 
Cost savIngs of $75,000 pel year 

PROJECT 2 
Problem 
In the 24 D factory, exce~SIve fre~h water use In hydrogen chlonde absorptIOn and the 
need to recover 2,4 D from recyclIng water 

Solution 
Recycle a portIOn of the aCId wash\\< ater to the hydrogen chlonde absorptIOn step 

Benefits 
Reduces use of fresh water and partlally recovers 2,4 D from the recycled water Cost 
savIngs of $73,000 per year 
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PROJECT 3 
Problem 
In the methylene chlonde plant, 20 I(]Jogram~/hour of dIstIllatIOn bottom~ contammg 
carbon tet was bemg accumulated untIl mcmeratIOn capacIty wa:;, aVaIldble to dIspose of 
m the waste stream 

Solution 
Recycle the waste mternally 

Benefits 
Waste used In another process 
No longer bUlmng dIstIllatIOn bottoms contammg carbon tet 
Co~t savmgs of $45,000 per year 

PROJECT 4 
Problem 
In the lInear alkyl benzene factory a steam stnppmg proce'S.., was u'Sed to recover the 
heavy fractIon'S ThIS resulted m dIscharges to the waste treatment plant 

Solution 
Changed process to provIde a hght overhead cut 

Benefits 
Reduces heavy fractIOns to the waste treatment plant 
Heavy fractIOns are sold as fuel 
Cost savmgs of $25,000 per year 

PROJECT 5 
Problem 
In the chlonde factory sludge contaInmg Hon oXIde reqUIres dI'Sposal 

So/utlon 
Apply aCId dI'Ssolvmg and fIltratIOn 'Steps to the 'Sludge and return fIltrate to the scrap 
Iron m the dISSolvIng step 

Benefits 
Reduce'S sludge by fIfty percent AddItIonal product recovery Cost "dvmg:;, of $9,000 
per year 

62 



SLOVAKIA 

The compames participatmg m the WEC Waste MmimizatIOn Program represent the 
maJonty of chemIcal productIOn m SlovakIa 

SlOVNAFT 
ThIS IS the largest company m Slovakia employmg approxImately 5,000 workers 
Founded m 1895, the lefmery produces gasolme heatmg oIls, lube OIls, waxes and 
greases bItumen, petrochemIcals and plastICS It owns retml fIllmg statIOns throughout 
Slovakia 

ISTROCHEM 
Istrochem IS a large, multI-product chemIcal plant m the CIty of BratIslava The 
Company was founded m 1873 by Alfred Nobel Industnal explosIves contmue to be 
one of the Company's many product lme'l Istrochem also produces VIscose rayon, 
polypropylene fIbers mJectIOn-molded plastICS, plastIc color concentrates rubbel 
chemIcals lube-oIl addItIves, fertIhzers and plant protectIon chemIcals Thele are 
approXImately 3,800 employees Istrochem s quahty program has been certIfied under 
ISO 9002, smce the autumn of 1994 

DSUlO 
Duslo IS a large-scale producer of ammoma and a senes of ammoma-based fertIhzers In 
addItIOn, the Company produces antI-oxIdants for the rubber mdustry polyvmylacetate 
polymers magne'llUm oXIde and a number of speCIalty amme compounds The Company 
was started m 1955 It IS dJomt-stock company owned by the state, but plans me to ShIft 
fIfty-one percent oWner'lhip to employees About eIghty to eIghty-fIve percent of the 
plant volume, mostly fertIhzers, IS exported It has 3,100 employees 

CHEMES 
ThIS company produces and supphes energy and utIlItIes m the form of heat, electnCIty 
coolant and mtrogen to the adJ01mng Chemlon faCIlIty It has 970 employees who own a 
maJonty of the stock. 

POVAZSKE CHEMICKE ZAVODY 
ThIS plant manufactures both orgamc and morgamc chemIcals The mam product lInes 
mc1ude 6-caprolactum methyl methacrylate polymethyl methacryldte, polyamIde-6 
ammomum '>ulfate, sulfullC aCid and several fme chemIcals Based upon some of these 
products, the plant also manufacture'> flOO1 covenngs, wmdow frames kitchen smk.s and 
varIOUS mJectIOn-molded products The plant employs approxImately 2,500 workers 
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CHEMOSVIT 
Mam productIOn at Chemmvit IS the prIntmg of flexIble packagmg materIals, ba~ed on 
cellophane polypropylene and polyethylene ThI>; constItute>; approXImately 80% of 
theIr bu>;mes>; In addItIon the plant produce:;, fIbers, "peclalty >;ynthetic fIlms dnd 
packagmg machmery Chemosvit employs approXImately 3600 workers and IS a 
prIvatIzed company 

NOVACKE CHEMICKE ZAVODY (NCHZ) 
ThIS Company produces a mIxture of orgamc and morgamc chemICal'i The major 
product hnes mclude caustIC chlonne (usmg mercury celI-.) ethylene dIchlonde vmyl 
chlonde monomer, polyvmyl chlonde, hydrochlonc aCId polvvmyl acetate, acetylene 
and varIOUS >;urtactants The Company also produce>; "everal comumel products "uch as 
vmyl floor coverIng and vmyl wmdow casmg.;; NCHZ ha-. a work force of 
approXImately 2 500 It has been a publIc company smce 1994 

CHEMOLAK 
Chemolak IS a major producer of pamts lacquer" varmshe:;, and glue It I" a Jomt-stock 
company employmg 800 people It recently became ISO 9000 certIfIed 
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COMPANY A Industry Chemicals 

Country Slovakia 

The Company has Implemented the WEC Waste MimmizatIOn Program supported by the 
General DIrector 

PROJECT 1 
Problem 
In 1994, 4,500 metnc tom, of <;olId waste were 'ShIpped to the regIOnal landfIll, at a cost of 
$70,000, WhICh IS projected to reach $95 000 m 1995 

Solution 
Increase awareness of waste mmlmizatIOn, source <;egregatIOn recyclmg and reuse of 
waste 

Benefits 
Plan targets reductIOn 40% m 1995, 20% m 1996 and 40% m 2000 EstImated savmgs 
m the year 2000 WIll be, at mmimum $400,000 

PROJECT 2 
Problem 
Plant generates approxImately -1-,500 metnc tons of alkalI sludge and mcurs $7 000 a year 
m dIsposal costs 

Solution 
HIre outsIde experts to mvestlgate pos::'Ible uses for the sludge 

Benefits 
Last year, 1,500 metnc tons were sold 

PROJECT 3 
Problem 
PartIculate emISSIon<; from fly ash caused by the burnmg of brown coal m the bOIlers 

Solution 
The waste mmlmizatIOn team developed fIve sub-projects to reduce fly ash emISSIons 
They are better control of aIrflow sWItchmg to alternative fuels Improvement of 
refractory hnmg, mstallatlOn of cyclone and/or electrostatIc preCIpItator and Improved 
process control by momtonng SO_ NO and a<;h contents of the eXIt steam 

BenefIts 
Installmg a new cyclone at boIler #3 reduced fly ash and saved approxImately $9,000 per 
year 
Installmg e1ectrostatlc preCIpItator at bOIler #4 mcrea'>ed effICIency by fIve percent 
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COMPANY B Industry 
Country 

Chemicals 
Slovakia 

ThIS I'> a prIvatIzed company wIth a hIghly-automated modern and Impre%ne factory 

PROJECT 1 
Problem 
DUrIng varIOUS gravure pnntmgs, pamt resIdues are generated from roller troughs and 
roller and eqUIpment clean-up operatIons Normally the"e resIdue" are dIscarded as 
waste resultmg m losses due to cost of raw materIal" and hIgh dI-.posal costs 

SolutIon 
Waste mmimizatIOn team developed a "cherne to segregate and recycle the pamt 

BenefIts 
Recovery ranges from 3,000 to 10,000 tons a month Co"t -.avmg" of $126,000 per year 

PROJECT 2 
Problem 
SIgmficant amounts of frIm wa"te are generated dunng the productIOn ot fIlm packagmg 
materIals WhICh are mcmerated 

SolutIon 
Segregate the matenals at the pomt of generatIon and recycle them back mto proce~smg 

BenefIts 
Recycles fIfty percent of the waste materIals a savmgs of $21,000 per year 

PROJECT 3 
Problem 
The plant ha" eleven bOIlers that use OIl or gas as fuel The plant 1" located m a prIstme 
area of a natIOnal park and forest therefore the plant IS <,ubJect to strIngent eml~SIOn 
hmits for CO, NO" etc 

SolutIon 
SWItch to natural gas 

BenefIts 
Improved thermal effICIency by one-half percent at a <;avmgs of $7,000 per year m fuel 
costs 
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PROJECT 4 
Problem 
Dunng VdIlOUS flexographic prmtmg operatIOns, pamt resIdues are generated from roller 
vanes and roller and eqUIpment clean-up operatIons Normally these resIdues are 
dIscarded as waste, resultmg m losse5 due to the value of raw matenals and hIgh dll)posal 
costs 

SolutIon 
Segregate and recycle 

BenefIts 
Cost savmgs of $53,000 per year 

PROJECT 5 
Problem 
The plant u'>es calcmm mIlk for neutralIzatIon of wastewater effluents Calcmm mIlk IS 
produced by the slakmg of lump hme m the slakmg drum A 5Igmflcant amount of 
resIdue IS genelated dunng the slakmg operatIOn due to the presence of hIgh levels of 
mert Impuntles present m the sohd hme At present, thIS IS dIsposed of m landfIlls 

SolutIon 
The waste mmlmizatIOn team has been successful m Identlfymg new supplIers of solId 
hme contammg only 0 2% of mert matenals (compared to 9% m the past) 

BenefIts 
A reductIOn of 45 metnc tons of hme so far resultmg m a cost savmgs of $2,300 per 
year 
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COMPANY C Industry Chemicals 
Country Slovakia 

Tht.;; plant ha'S .;;elected a large waste mImmizatIOn project whICh focuses on the 
reductIOn of surfactants dIscharged mto a flver The 'Surtactants are ba~ed upon ethoxy 
ammes ethoxy fatty aCIds and ethoxy and propoxy alIphatIc or aIOmatIc compound~ 

The waste mInImIzatIOn team has esttmated a potentIal savmgs of approxImately $35,000 
per year by reducmg <;urfactant dIscharge The team has been succes~tul m optimIzmg 
the use of .;;urtactants m the PVC emulSIOn reactor clean-up operatIOn, resultmg m 
estImated savmgs of $18,000 per year One ot the Idea'S Implemented Involves wa~hmg 
the reactor aftel every fIfty batches mstead of atter every fe\\ batche... a~ In the pa~t, 
sIgmfIcantly reducmg the quantIty of surfactants m the effluent 
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COMPANY D Industry ChemIcals 

Country Slovakia 

The Company has been mvolved m the NorwegIan Cleaner ProductlOn Program for one 
year 

It has Implemented the WEC Waste MmimizatIon Program, wIth strong SUppOlt from the 
General Dlfector 

PROJECT 1 
Problem 
Dunng the depolymenzatlOn step of the polyamIde manufactunng process sIgmficant 
amounts of resIdues are formed m the reactor and are subsequently sent to landfills after 
each batch Also, water ~olutlOn of caprolactum flam the depolymenzatlOn process 
contams vanous undeslfable Impuntle<; WhICh are ab~orbed m carbon beds The ~pent 
carbon IS dIsposed of m landfIll~ 

SolutIOn 
The waste mmimizatlOn team developed the tollowmg Ideas to reduce the resIdue~ and 
Impunties Improvement of raw matenal quahty, <;wItchmg to better quahty carbon for 
absorptlOn, regeneratIon of carbon by steam, and process optImIZatlOn to leduce resIdue 
formatlOn 

BenefIts 
It IS estImated that the ImplementatlOn of these Idea" could eltmmate as much as £lfty 
percent of the waste generated from thl~ proces<; resultmg m a savmgs of approxImately 
$140,000 per year The team has completed an excellent costibeneflt analYSIS usmg a 
spreadsheet to pnontlze the actIons 
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PROJECT 2 
Problem 
Dunng the process of manufactunng methyl methacrylate and polymethyl methacrylate, 
bqUId wastes are generated from the orgamc resIdues of the rectIfIcatIOn and trom the 
orgamc layer of storage tanks ot the waste sulfunc aCId Also a 'SIgmfIcant amount of 
... ohd waste IS generated III the estenflcatIon reactor and from the 'Storage tanks of the 
waste sulfunc aCId At present all of these wa~tes are mcmerated 

Solution 
The waste mmlmizatIOn team has developed the tollowmg lecommendatIOns for 
ImplementatIon a combmatIOn of waste aCId wIth sulfur to produce sultur dIOxIde, to be 
used m the process, an addItion of mhIbitor dunng the amldatlOn reactIOn step to prevent 
pyrolysIs of product a sub<;t1tutIOn of sealmg matenab to prevent formatIOn ot resIdues, 
and Improvement of mIxmg m the reactOl by streamlmed nozzles 

Benefits 
The waste mImmIzatIOn team developed costibenefIt analY'Hs and pnontlzed the optlOn~ 
for ImplementatIOn It IS estImated that ImplementatIOn of the fIrst two optIOns vv III save 
approxImately $21,000 per yeat 
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COMPANY E Industry Chemicals 

Country Slovakia 

The Company's actIOns mdlcate a clear commItment to the WEC Waste MmlmizatIon 
Program, but that does not mclude a separate and clear pohcy statement There have 
been waste mlmmizatIOn trammg programs for SIte staff, from new employees to uppel 
management There IS a company newsletter WhICh has been used to commumcate the 
proglam and ItS status to all employees 

PROJECT 1 
Problem 
In the VIscose rayon process, carbon dIsulfIde IS batch-reacted wIth alkalI cellulose m 
water-cooled tanks wIth excess, unreacted Cal bon dIsulfIde removed as a gas under 
vacuum 

Solution 
Reduced emISSIons by decreasmg the mitIal charge of carbon dIsulfide wIthout havmg 
adverse effects on the qualIty of the VIscose Iayon product Expenments deSIgned around 
reactIOn temperature and pressure, as well as expenments WIth vanous sources of pulp 
Heat exchange was mcorporated to ehmmate seasonal vanatIOn m the carbon dIsulfIde 
temperature 

Benefits 
The changes have resulted m carbon dIsulfIde use and emISSIOn reductIOn of 53 tons per 
year ApprOXImately $1 800 was reqUIred to Implement the project The cost savmgs are 
estimated at applOximately $18,500 per year 

PROJECT 2 
Problem 
A senes of projects aImed at decreasmg the quantity of heated wash water and chemIcals 
used m the 14-step counter current wash of the fmal VIscose rayon product 

Solution 
Improvements m procedures and opelatmg conSIstency adjustment of the washmg 
floaters, ehmmatIOn of leakage through repan of drams and plpmg and momtonng of 
concentratIons at vanous step') of the process ApprOXImately SIXty productIOn people 
were mvolved m the project 

Benefits 
A 15 6% reductIOn m the me ot heated washwater or 53,000m' per year The cost to 
Implement was apprOXImately $3 500 Savmgs are estimated at approXImately $123,000 
per year 
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PROJECT 3 
Problem 
Molar e'(ces<; of alcohol u<;ed m the reactIon proce<;.., mvolvmg thIOpho..,phonc aod 

Solution 
PJOce~<; changed trom contmuous to batch 

Benefits 
A reductIOn m the molar exceo;;s of alcohol med m the reactIOn gener atmg a co..,t ~avmg'" 

ot approXImately $17,000 per year 

PROJECT 4 
Problem 
An 011 addltlve Multadltu OB I.., made by reactmg zmc oXIde v- Ith the leactIOn product 
ot alcohol and thlophosphonc aCId The ongmal proce..,s called fm -.lunymg the zmc 
o\.lde wIth ethanol and pumpmg the slurry to the neutralIzatIOn reactor 

SolutIOn 
Change the proce,>s to allow addItIon of the zmc o,(lde dIrectly m pov-der form to the 
neutrahzer 

Benefits 
Thlo;; project WIll reo;;ult m ethanol use IeductIOD'> of approXImately 100 tons per year 
Savmg.;, m raw matenals energy and dIsposal fee.., are projected to be approXImately 
$38,000 per yea! 

PROJECT 5 
In the Multadltu OB proce~s an ew~tmg centnfuge will be utIlIzed to remme unreacted 
zmc oXIde and recycle It back to the neutralIzatIOn ~tep The tll o;;t expenmental batch 
mmg thI'> technology has been successfully completed Projected co..,t ~a\ mg.., are 
$86,000 per year 

PROJECT 6 
Problem 
To reduce chemIcal oxygen demand (COD) m the wastewatel 

Solution 
In the Rubber ChemIcals Department two dIstIllatIOn columns are bemg added to allow 
for recovery of cyclohexylamme from a wastewater ..,tream ThIS addItIOn should be 
completed m November 1995 and WIll reduce COD by an e<;tlmated 27 5% tons per 
year The capItal mvestment tor thIS pJOject IS approXImately $211,000 

Benefits 
The pJOject 10;; expected to reo;;ult m raw matenal savmg.., of 85 tom per year ot amhne 81 
tono;; per yea! of carbon dIsulfIde and 30 tOll<; per year ot sulfur After deductIOn ot the 
operatmg co'>t ot the recovery eqUIpment the net ..,a\mgo;; 1.., estImated to be $96,000 per 
year 
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PROJECT 7 
Problem 
To recover both cyclohexylamme and benzthiazole for recyclIng back mto processmg 

Solution 
A two-~tage rotary evapOlator has been added m the Rubber ChemIcals Department to 
dIstIll the bottom resIdue from the cyclohexylamme" dI<,tIllatIOn column EqUIpment 
tor thIS project was mstalled at a co"t of $386 000 m August 1994 Problems wIth shaft 
sealmg have been encountered and more work 1" needed to complete the project 

Benefits 
Net ~avmg~ of appro,(Imately $124,000 per year are projected once the project IS fully 
Implemented 

OTHER PROJECTS 

The VI",co~e rayon plant I~ developmg pldn~ for recovery of the Iemammg unreacted 
carbon dIsulfIde from the reactIOn ",tep ThIs wIll elImmate 50 tons per year of 
emISSIons mvolvmg a capItal co"t of approxImately $350,000 

Technology to recover carbon dIsulfIde emIS<;Iom from the VIscose rayon spmnmg 
proces~ has been developed No e"tImate of emI"SIon reductIOn was proVIded but the 
capItal cost IS estimated at $1,050 000 to $1 400 000 

The 011 AddItives Department IS workmg on a project to reduce solId waste by sellmg a 
sand/zmc OXIde mIxture to the rubber mdustry 

The Research Department IS workmg on a project to punfy a waste sodIUm sulfIde '>tream 
for possIble sale 
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COMPANY F Industry Chemicals 
Country Slovakia 

No formal wlltten polIcy on waste mmlmIzatIOn a'> advoc.lted by WEC 'Was eVident In 
tact It wa.;; apparent from the pre~entatIOn~ and dlscu';;"IOn that the element~ of the WEC 
Wa~te MmlmIzatIOn Program were not dls.;;emmated beyond the emllonmental staff that 
had received the trammg 

De~pIte thIS fact It was clear thIS company has a :-,ophI.;;t1cated envllonmental protectIOn 
functIOn and a ~trong dedIcatIon to mmlmlzmg then envlronmentallmpalt A large chart 
~howmg major aIr emIS~IOn reductIOn progress over tIme IS dI~played Water use and 
wa~tewater dl~charges are markedly reduced over the p.1-.t years A mobile analytIcal 
laboratOlY IS aVaIlable tor momtonng aIr eml~SIOn Eml~SIOn mventolles reportedly eXist 
fOl each of the fIfty productIOn umt~ The Em Iron mental Department -.ets lImIt~ on 
dIscharges from each of the umts and the unlt~ pay for any exc.e,,-.es 

It IS ObVIOU';; thI~ company has both re50urces and dedIcation for reducmg envIronmental 
Impact and theIr efforts .;;how POSItIve results Became there were no operatIOns ~taff m 
attendance there were lImIted examples ot waste mlmmIzatIOn proJecb However the 
abIlIty of the fifty productIOn umts to respond to e" er-decrea~mg acceptable emIS~IOn 
level5 ~ugge5t.;; at lea~t some level of succes~ at wa.;;te mmlmlzatIOn proJed~ 

DespIte the hIgh degree of envIronmental attentIOn and conc.ern the Company appear~ 
unWIllIng or not yet ready to begm to Implement the WEC Waste MmlmlzatIOn Program 
Lack of knowledge or under.;;tandmg by the new management may be a factor 
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COMPANYG Industry Chemicals 

Country Slovakia 

ThIS Company has a well-wntten and clearly stated polIcy of commItment to the WEC 
Waste Mimmization Program The polIcy I~ sIgned by the Company's General DIrector 
They clearly understand the concepts and are utIlIzIng a slow but steady approach to 
Implementation As recommended by WEC, they have chosen to approach one 
productIOn group at a time testIng the concept as they plOgress To date, they have 
IntlOduced waste mInImizatlon Ideas to two productIOn group'i and seem satIsfIed WIth 
the program and the results 

PROJECT 1 
The PV AC plant IS workIng on methods for reducIng wastewater contaInIng vanous 
levels of PV AC emulsIOn The Research and Development Department has defIned 
ultrafIltratIOn methods for concentratIng the waste to 20% PV AC The waste 
mInImIzatIOn team IS lookmg for \\-ays to recycle to market thIS wa'ite product Projected 
savIngs are about $105,000 per year 

PROJECT 2 
The PVAC plant IS workmg on \\-ay-, to leduce the large amounts of raw matenal 
packagIng that reqUIres wa'ite dIsposal 

PROJECT 3 
The anti-oxIdant waste team re<,earched methods for distIllmg a waste orgamc stream 
now requmng mcmeratIOn A techmque has been found and the reqUIred eqUIpment has 
been IdentIfIed at a capItal co.,t of $130000 Savmgs are estImated at $175,000 per year 

PROJECT 4 
In the anti-oxIdant plant, catalytlc mcmeratIOn WIth caustIc scrubbIng IS beIng researched 
as a technology to elImmate an orgamc aIr emISSIon contaInIng chlonne Some 
dIfficultIes have been encountered WIth the scrubbIng technology No estlmates of 
capItal cost OJ net savmgs dre yet aVaIlable 
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