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About the World Environment Center 

The World EnVIronment Center 1<; an mdependent not-tor-proht non-advocacy orgaOlzatIOn WhICh 
contnbutes to sustamable development worldWIde bv "trengthemng mdu~tnal and urban envlfonment, 
health and <,afety pohcy and practIce" Over three decade" WEC ha<, qUIetly evolved mto an effectIve, 
proactIve and hands-on orgamzatIOn by mnovatIvely hnkmg the four E<; -- envIronment energy 
educatIOn and economICS Through three complementary program" -- the InternatIOnal EnVIronment 
Forum (lEF) the InternatIOnal EnvIronment and Development ServIce (IEDS) dnd the WEC Gold Medal 

for InternatIOnal Corporate EnVIronmental AchIevement -- WEC serves as a bndge for exchange of 
1OformatIon and expertIse among the 10dustry government non gO\ ernmental orgaOlzatIOns and the 
commumty WEC IS headquartered 10 New York CIty WIth offIce" 10 Bangkok Jakarta MeXICO CIty, 
Prague and Washmgton, D C 

In Its waste mmlmlzatIOn program" WEC uses e'{pert<; from U S orgamzatIOO'> mc1udmg the followmg 
compames that partIcIpate m the InternatIOnal EnVIronment Forum 

AIr Products and ChemIcals, Inc 
Akzo Nobel Inc 
AllIedSIgnal Inc 
Amoco CorporatIOn 
AMP Incorporated 
Anheuser-Busch Compames, Inc 
Apple Computer Inc 
ABB Asea Brown Boven 
Ashland, Inc 
AT&T 
Baxter InternatIOnal 
The BFGoodnch Company 
BHP Mmerals 
The Black & Decker CorporatIOn 
Borden, Inc 
The Bntlsh Petroleum Co pic 
BrIstol-Myers SqUIbb Company 
CEMEX SA 
Clba-Gelgy 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 AqUItame 
Exxon CorporatIOn 
F Hoffman-La Roche AG 
Ford Motor Company 
General Electnc Co 

Gla'{o Wellcome pic 
Hoechst Celanese CorporatIOn 
IBM CorporatIOn 
ICI Amencas Inc 
Johnson & Johnson 
Johnson Matthey pIc 
LaFarge Coppee 
Mmerals TechnologIe<; 
MobIl 011 CorporatIOn 
Noranda Inc 
Nortel 
OCCIdental Petroleum CorporatIOn 
PfIzer Inc 
The Procter & Gamble Company 
Rohm and Haas Company 
Sandoz CorporatIOn 
Schenng-Plough CorporatIOn 
S C Johnson & Son Inc 
Solectron CorporatIon 
STATOIL 
Sun Microsystems Inc 
Texaco Inc 
3M 
TRW Inc 
UOlted TechnologIes 
Unocal CorporatIOn 
Volvo Cars of North Amenca Inc 
Warner-Lambert Company 
Westvaco CorporatIOn 
WhIrlpool CorporatIOn 
WR Grace &Co 
ZENECA LImIted 
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The Industnal Waste MmImIzatIon Program m the BaltIC countnes of E~toma LatvIa and Llthuama 
IS conducted by the World EnvIronment Center (WEC) under the management of Romuald 
MIchalek VIce PresIdent, Techmcal Programs WEC staff who contnbuted to the succe"" of the 
program mclude Danello CabICO Project A<;<;Istant, Greg Cannon Project Coordmator, Karen 
FIdler Project Manager, Dr George LaszhlewIcz, Project Manager Thoma"> Pluta Program 
Manager Prabodh Shah Project Manager Anne Randmer WEC Coordmator for Estoma NatalIa 
Ladutko WEC Coordmator for LatVIa and Dr Jonas Kapturauska<; WEe Coordmator for 
LIthuanIa 

Fundmg for the program 1<; prOVided through a cooperative agleement with the Umted States 
Agency fot InternatIonal Development (USAID) In particular WEC acknowledge" Mr MIchael 
Kalmo"kl Industnal PollutIOn SpecIalIst USAID Washmgton DC and USAID MI">"lon staff m 
E<;toma LatVia and Llthuama for theIr gmdance and dn ectIOn III the Implementation of the program 



EXECUTIVE SUMMARY 

Smce 1993, the World EnVIronment Center (WEC) has worked m the BaltIc countrIes of Estoma, 
LatvIa and Lithuama to demonstrate the economIC benefIt" of envIronmentally motIvated low-cost 
waste mmimizatIOn and cleaner productIon measures ThIs report summarIzes the results of 51 waste 
mimmizatIon projects Implemented at 25 compames representmg the metal fmIshmg, chemIcal, dairy 
plastIcs cement meat processmg 011 shale refmmg textIles rubber, and leather tanmng mdustrIal 
sectors 

WEC's IndustrIal Waste MmImizatIOn Program m the BaltIc countnes, wIth fmancial support from the 
Umted States Agency for InternatIOnal Development (USAID) saved the 25 participatmg compames 
over US $2 mIllIon per year Because savmgs of a sImIlar magmtude WIll contmue m future years the 
economIC benefIts gamed by the compames are more approprIately expressed m terms of Net Present 
Value (NPV) Altogether the NPV of the economIC benefIts for the 51 waste mmimizatIOn projects at 
the 25 compames has been calculated at $7 3 mIllIon ThIS IS based upon an average project lIfe of eIght 
years a dollar dIscount rate of 10 percent and a corporate tax late of 30 percent 

By decreasmg the use of resources such as water energy, and raw materIals, and by reducmg the 
generatIOn of waste materIals the compames sIgmficantly Improved theIr prodUCtIVIty envIronmental 
performance, and worker health and safety A summary of envIronmental benefIts resultmg from the 51 
waste mImmlzatIOn projects IS presented m Table 1 Indeed sub"tantIal reductIOns m releases to air, 
water, and land were achIeved by the 25 compames AddItIonal envIronmental benefIts assocIated WIth 
decreased water energy, and raw materIal usage were also realIzed InformatIOn on speCIfIc 
envIronmental benefIts of mdividual projects are presented m the mam sectIon of thIS report 

The participatmg compames realIzed "Igmficant economIC benefIts from the 51 waste mimmizatIOn 
projects as IllustIated m FIgure 1 To Implement these projects WEC contrIbuted about $258,000 for 
capItal mvestment As a result of thIS mvestment compame" achIeved an estImated annual savmgs of 
approxImately $1 mIllIon Moreover, most of the partIcipatmg compames adopted the WEC waste 
mmimizatIon and cleaner productIon phIlosophy and methodology, mvestmg an addItIonal $213 000 m 
varIOUS waste mimmizatIOn projects Company mvestments resulted m annual savmgs of over $1 
mIllIon From the total mvestment of over $471 000, the total savmgs to the compames were over $2 
mIllIon The mvestments made and the savmgs achIeved by the compames demonstrate the success of 
WEC s program to "mstitutIOnalIze" a waste mInImIzatIon management culture m BaltIC countrIes' 
mdustrIes 

As shown m FIgures 2 and 3 the benefIts at the participatmg compames were achIeved largely through 
actIvltles reqmrIng low-cost mvestments and "hort payback perIods For example, 94 percent of 
mvestments were below $25,000 and 66 percent of projects had payback perIods of less than SIX months 
The projects were Implemented In 10 dIfferent mdustrIal sectors, as shown m Table 2 The dIfferent 
types of waste mmImizatIOn actlvitIes Implemented are presented m Table 3 

The mam sectIOn of thIS report mcludes d summary lIst of the 51 waste mimmIzatIOn projects followed 
by one-page deSCrIptIOns of these projects 

The results of the WEC program proVIde a compellmg fmancial case for waste mimmizatIOn and cleaner 
productIOn In the current phase of the program WEC IS contmumg the "mstItutIOnalIzatIon" of waste 
mimmizatIOn actIVItIes m these and other mdustry sectors m cooperatIOn WIth three PollutIOn PreventIOn 
Centers establIshed m the BaltIC regIOn Not only WIll thIS strategy achIeve envIronmental and 
economIC benefIts m the future, It WIll also contrIbute to the restructurIng and prIVatIzatIon process of 
the Estoman LatVIan, and Lithuaman mdustrIes 



Tab~e 1 Estimates of Env~rornmenta~ Benef~ts for 51 
Waste Minimization Projects* 

AIR 
EmlSSRon Reduction (tons/year) 

Air PoUutant Estoma latvia llthuama All Countroes 
Sulfur dioxide (S02) - 210 62 272 
Particulates - 88 60 148 
Nitrogen oXides (NOx) - 83 41 124 
Carbon monoxide - 14 35 49 
Ammonia - 12 30 42 
Hydrocarbons 04 09 20 21 
Hydrochlonc aCid 36 0 0 36 

WATER 
iDlscharge Reduction (tons/year) 

Water Pollutant Estoma latvIa llthuama Ali Countries 
Wastewater (containing metals 

and other contaminants) 763,000 126,400 - 889,400 
Chemical oxyqen demand (COD) 84 - - 84 

LAND 
iDlsposai Reduction (tons/year) 

Waste Matenal Estoma latvia luUDlIIama All Countnes 
Miscellaneous hazardous waste 1,780 140 - 1,920 
Sludqe - SIQmflcant(1 ) - -

RAW MATERIALS 
Savmgs (tons/year) 

Raw Matenal Estoma latvia llthuanoa Ail Countries 
Fresh water 770,700 126,400 - 897,100 
Fuel 011 10 9900 3,140 13,050 
Solvents and other organics 4430 23 170 4620 
Methane - - 490 490 
Ammonia - 12 30 42 
Hydrochlonc aCid 36 - - 36 

(1) Actual estimates not available at thiS time 

* The reductions In environmental releases to air, water, and land and raw matenal savings presented 
above reflect estimates based on available data for each of the 51 waste minimization projects 
Detailed information on specific environmental benefits of IndiVidual waste minimization projects are 
presented In the main section of thiS report 
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SlUlmmary of ~nvestments and EC\Olnom~c Be[l1ef~ts 
for 51 Waste MinimIzation Projects* 

2250000 

2000 000 

1750 000 

1500 000 

1250 000 

1000000 

750000 

500000 

250000 

Investments (US$) 

USAID 
Enterprises 

Savings to enterprises based on source of Investment 
(US$ per year) 

USAID 

Enterprises 

oLL====3L ____ L--L ____ ~ ____ L__L ____ ~ ____ L_ ____ ~L_ __ ~ 

Estoma latVia llthuama All Countries 

Investments (US$) 

Source Estonua latVia llthuanua All Countries 

USAID 57,340 108,555 92,490 258,390 
Enterprises 40,670 97,800 75,000 213,470 

Total 98,010 206,355 167,490 471,860 

Savmgs to Enterprises Based on Source of Investment (US$ per year) 
I 

Source Estoma latvia llthuama All Countries 

USAID 243,750 510,440 258,000 1,012,190 
Enterpnses 309,230 510,610 215,130 1,034,970 

Total 552,980 1,021,050 473,130 
I 

2,047,160 

* This figure presents a summary of Investments by US Agency for International Development (USAID) and the enterprises 
for the 51 waste minimization projects along with the corresponding annual savings by the 25 enterprises In the first year 
follOWing project Implementation Savings of a similar magnitude Will continue In future years The net present value (NPV) of 
the total savings IS estimated to be US$ 7 3 million based on an average project life of eight years a dollar discount rate of 10 
percent and a corporate tax rate of 30 percent 
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Figure 2 Range of Investments for 
51 Waste M~n~mization Projects 

over US$25 000 
(3 projects) 

Investment Range 
(US $1,0(0) Estonia 

0- 1 5 
1 - 5 7 

5 - 10 7 

10 - 25 1 

25 - 50 0 
> 50 0 

Total 20 

US$10 000 $25 000 
(10 projects) 

US$O 10 000 
~ (38 projects) 

Number of Projects %01 

Latvia Lithuania All Countries Total Projects 

1 3 9 18 
5 3 15 29 
3 4 14 27 

8 1 10 20 

1 0 1 2 
0 2 2 4 

18 13 51 100 

v 



Figure 3 Summary of Payback Periods for 
51 Waste Minimization Projects 

36 months 
(13 projects) 

1 3 months 
( 12 projects) 

250/0 

I 

I-
I 

69 months ~ 12% 
(6 projects) 

912 months 
(9 projects) 

Payback Period 
(months) 

< 1 
1 - 3 
3-6 
6-9 
9 - 12 
12 - 22 

Total 

Estonia 

4 
8 
3 
2 
3 
0 

20 

Number of Projects 

1222 months 
(2 projects) 

Less than 1 month 
(9 projects) 

%01 

Latvia lithuania All Countnes Total Projects 

4 1 9 18 
2 2 12 23 
5 5 13 25 
0 4 6 12 
5 1 9 18 
2 0 2 4 

18 13 51 100 
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Table :2 ~ndustrial Sectors Part~cipating in Waste 
Minimization Projects 

Number of Enterprises 
Industnal Sector Estoma Latvia Lathuama 

Metal Finishing 1 6 -
Chemical 1 1 2 
Dairy 1 2 -
Plastics - 3 
Cement - 1 1 
Meat Processing 2 - -
Oils Shale Refining 1 - -
Textiles 
Rubber 
Leather Tanning 

Table 3 

- 1 -
- - 1 
1 - -

Total 7 11 7 

Types of Waste Minimization Activit~es 
Implemented 

Ali Countries 
7 
4 
3 
3 
2 
2 
1 
1 
1 
1 

25 

Waste Mal1llmlzation Number of Actnfltoes Implemented(1) 
ActivIty Type Estoma latvia Luthuama All Countnes 

Process Control Improvement 6 9 8 23 
Equipment Modification 6 11 0 17 
Matenal Recycle 7 2 1 10 
Change In Operating Practice 4 1 4 9 
Process Modification 2 3 2 7 
Raw Matenal Substitution 0 1 0 1 

(1) Some of the 51 waste minimization projects Involved more than one type of waste minimization 
activity 
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51 INDUSTRIAL WASTE MIN~MiZATION PROJECTS 

IN ESTONIA, LATVIA AND LITHUANIA 
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SUMMARY OF 51 INDUSTRIAL WASTE MINIMIZATION PROJECTS 
IN BALTIC COUNTRIES OF ESTONIA, LATVIA, AND LITHUANIA 

2 

3 

4 

5 

6 

7 

8 

RAS 'Klvlter 
Kohtla-Jarve 
Estoma 

" 

9 AS 'NItroFert' 
Kohtla-Jarve 
Estoma 

10 Rakvere Meat 
Proce<;smg Plant 
Rak vere Estoma 

11 

12 

Investment by USAID 
b Investment by Enterpnse 

011 Shale Refmery Reduces AIr EmIssIons 
Equipment ModificatIOn 

011 Shale Refmery Saves Water 
Matenal Reuse 

011 Shale RefmelY Saves Raw Matenals 
and Reduces Waste 
Matenal Reuse 

011 Shale Refmery Saves Water and 
Reduces Wastewater DI<;chaIge~ 
Mate/wi Reu5e 

011 Shale Refmery Reduce~ Waste 
DIsposal 
Matelwl Reuse 

011 Shale Refmery Saves Raw Matenals 
Mate I wi Reuse 

011 Shale Refmery Saves Raw Matenals 
and Reduces Waste DIsposal 
PlOcess ModificatIOn 

011 Shale Retmery Saves Energy and 
Reduce" Wa<;te DIsposal 
PlOces5 COT/tlOi Imprmement 

FertIlIzer Plant Reduces Water 
ConsumptIOn and Wastewater DIscharges 
PlOcess Control Improvement 

Meat Proce""mg Plant Reduces 
WasteVvater DIscharges 
Matelwl Reuse 

Meat Proce<;smg Plant Saves Water and 
Reduce~ Wa&tewater DIscharges 
PIOces5 Modlficatwn 

Meat Proce<;<;mg Plant Saves Water 
Eqlllpment Modiflcatwn Change 111 

Operatll1g PlQUze e 

None' 
40b 

6300" 

5,730" 
2,070b 

19000a 

3,650b 

6800a 

1 100b 

1 447' 
1,000b 

1447 
1400b 

1447 
3,670b 

500 

7,500 

1500 

125000 

18,000 

9,300 

70650 

27300 

51,000 

11 600 

9500 

114,000 

1 

< 1 

12 

< 1 

3 

8 

<2 

10 
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<3 

<4 

< 1 



SUMMARY OF 51 INDUSTRIAL WASTE MINIMIZATION PROJECTS 
IN SAL TIC COUNTRIES OF ESTONIA, LATVIA, AND LITHUANIA (CONTO) 
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13 Parnu Meat Meat Processlllg Plant Reduces Waste 3000 1-1- 100 <3 
Processlllg Plant Change III Operatzng PractIce Mato wi 
Parnu Estollla Reuse 

14 Meat Processlllg Plant Save~ Water and -1- 700 36,400 <2 
Reduce~ Wa'Ste 
EqUipment ModiflLatwn Change lIZ 

Operatll1g PractIce 

15 Nakro State JOlllt Tannery Plant Saves Energy and Reduce" 600 -+ 130 2 
Stock Company Waste 
N ar" a Estollla Process ContlOlImplOvement 

16 Tannery Plant Save~ Raw Matenal'S and 900 7500 <2 
Reduce'S W a~tewater DIscharges 
Process Cont/Ol ImplOlement 

17 Tannery Plant Reduces Raw Matenal -1- 935 6000 10 
Usage and Wastewater DIscharges 
Plocess Control Improvement 

18 Tartu Dairy Dairy Plant Save.., Watel and Reduce ... 64'i0 10400 <8 
Tartu E~tollla Wastewater Dl~charges 

Eqwpment ModIficatIOn 

19 NORMA Metal FllllShlllg Plant Reduces Water 880 2600 4 
CollectIve ConsumptIOn 
Enterpnse EqUIpment ModifIcatIOn PlOceSS ContlOl 
TallInn Estollla Implmement 

20 Metal FmIshlllg Plant Save.., Raw Matenab 10000" 26,000 <5 
EqUipment ModifuatlOn Change 111 

Operatl11g PractIce 

21 State FIrm DauER Metal FIlllshlllg Plant Reduces Fuel 25000" 57,000 <6 
DaugavpIls, LatVIa ConsumptIOn 

EqUIpment ModIficatIOn 

22 Metal FIlllshmg Plant Saves Water and 9300 10 550 < 11 
Reduces Wastewater 
Process ModIfICatIOn EqUipment 
ModifIcatIOn PlOcess ContlOi 
Imp' ovement 

Imestment by USAID 
b Investment by Enterpnse 



SUMMARY OF 51 INDUSTRIAL WASTE MINIMIZATION PROJECTS 
IN SAL TIC COUNTRIES OF ESTONIA, LATVIA, AND LITHUANIA (CONTD) 
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23 RIga State Electnc Metal FImshmg Plant Reduces Fuel 2,000b ..J.6,400 < 1 
Motors BUIldmg Con~umptlOn 

Works Equlpment ModlflcatlOJl 
RIga LatvIa 

24 Metal FinIshmg Plant Reduces Water 10145" 11,600 12 
U ,>age and Wastev. ater 2,000b 
EqUIpment Modifi( atlOll PlOceH ContlOl 
Imprm emellt 

25 State Jomt Stock EqUIpment CleanIng Plant Saves Water 4500b 10 600 <6 
Company and Reduce .. Wastewater DIscharges 
Lokomotlve, Matellal Reuse 

DaugavpIls LatvIa 

26 Metal FmI~hmg Plant Save~ Water 9,862" 11 000 <11 
PlOceH ModlflcatlOn EqUipment 
Modifi(atlOn p, o( e55 C ontlOl 
Impr01,ement 

27 State RIga Plant of Metal FmIshmg Plant Reduces Fuel 10 500b 213 100 < 1 
Autoelectro- Consumption 
apparatus Eqwpment ModificatIOn 
RIga LatVIa 

28 Metal FinIshmg Plant Save~ Water and 6750.1 50600 <2 
Reduce~ Wa5tewater 
EqUIpment ModifICatIOn PlOcess Control 
Implmement 

29 State Stock Metal FinIshmg Plant Reduces Water Use 12300a 13,900 < 11 
Company RIga PlOcess ModificatlOn Eqwpment 
Carnage BuIldmg ModlficatlOll Process ContlOl 
Works Imp' ovement 
RIga LatVIa 

10 Metal FmIshmg Plant Reduces AIr 4800b 4000 < 15 
EmIssIOn'> and Other Wa~te,> 
EqUipment ModificatIOn 

31 Jomt Stock Metal FInIshmg Plant Saves Water and 13,900a 7,900 <22 
Company Reduces Wastewater 
ARTA-F EqUipment ModlficatlOll Process ContlOl 
RIga LatVIa Imp' ovement 

Investment by USAID 
b Investment by Enterpnse 



SUMMARY OF 51 INDUSTRIAL WASTE MINIMIZATION PROJECTS 
IN SAL TIC COUNTRIES OF ESTONIA, LATVIA, AND LITHUANIA (CONTD) 
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32 Jomt Stock FIbers Plant Saves Raw Matenals and 30200 151000 <3 

Company Dauteks Reduces Waste 
Daugavplls, LatvIa Process ContlOl ImplOvement 

'n Jomt StoLl\. Cement Plant Save" Energy and ReduLe" 10000 336000 < I 
Company Au EmIssIons 4000h 

Brocem PlOce~~ ContlOl ImplOvement 
Brocem Latvia 

34 Jomt Stock TextIle Plant Reduces Wastewater None db 5600 0 
Company Lauma DIscharges 
LiepaJa Lat'la Raw Materral SubstlllltlOn 

v; TextIle Plant Comerves Fuel and Reduce.., 20000' 26000 <10 
Wa<;tewater DIscharges 
MateT ral Rell5e 

36 TextIle Plant Reduces Fuel ConsumptIOn 25000b 50000 6 
EquIpment Modlficatwn 

7.,7 Dauga,pI].., Plena DaIrv Plant Reduce,> Water COll<;umptlOn 7., 100d 6500 <6 
Kombmats and Wastewater DIscharges 
DaugavpIls Latvia PlOcess COllt101Imprmement 

38 Jomt Stock Dmry Plant Reduces AIr EmIssIons 3000 9300 <4 
Company Change In Operating Practlce 
'Kurzemes Plens 
LiepaJa LatvIa 

39 Kedmmm State MonoammonlUm Pho'>phate Plant Sa, e.., 700 4400 2 
ChemIcal Plant Ra'W Matenal,> and Reduce,> All EmI"..,lOn.., 
Kedmmm Pl(}(ess Control Improvement 
Lithuama 

40 FertIlIzer Plant Reduces Fuel ConsumptIOn 900 1 700 <7 
Change In Operating Pwctlce 

41 FertIlIzer Plant Improves Product Quahtv 1000 26000 < I 
and Worker Health and Safety 
Change En Opelatl11g Practice 

42 FertIhzer Plant Reduces Fuel ConsumptIOn 2 OOOJ 4,600 <6 
Process ContI 01 Improvement 

Investment by USAID 
h 1m estment by EnterprIse 



SUMMARY OF 51 INDUSTRIAL WASTE MINIMIZATION PROJECTS 
IN BALTIC COUNTRIES OF ESTONIA, LATVIA, AND LITHUANIA (CONTD) 
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43 KedaImaI State 
ChemIcal Plant 
KedaImaI Lithuama 
(Cant d) 

44 

FertIlIzer Plant Saves Energy and 
Reduces AIr EmISSIOns 
Change m OpeJatl1lg PJactlce 

FertIhzer Plant Reduces Fuel 
ConsumptIOn and AIr EmIs"IOn~ 
PlOCeq ContlOlImplOvement 

45 Jomt Stock Company FertIlIzer Plant Saves Raw Matenals and 
ACHEMA Reduces EmISSIons 

46 

47 

48 

49 

Jonava Lithuama 

Jomt Stock Company 
Litoda 
Plunge Lithuama 

Jomt Stock Company 
VIlmau~ Bmtme 

ChemI]a' 
Plunge Lnhuama 

AB Plasta PlastIcs 
Manufactunng 
Company 
Vilmus Llthuama 

PlOcess ModlficatlOn Proce5s ContlOl 
Implol'ement 

Pla"tlcs Plant Reduce.;; Fuel ConsumptIOn 
Matel wi Reu!>e 

PlastIcs Plant Reduces AIr EmIsSIOns 
Process ModlflcatlOn Process ContlOi 
Imp! ovement 

PlastIcs Plant Reducer.; Energy Usage 
Change zn Operatll1g PJact/(e 

PlastIcs Plant Saves Energy and Raw 
Matenals and Reduces AIr EmIssIons 
Process ContlOi Imp,memellt 

50 Jomt Stock Enterpnse Rubber Plant Reduces AIr EmIssIOns 
INKARAS PlOcess ContlOlImplOl'ement 

Kaunai> Lithuama 

51 Stock Company 
Akmenes Cementas, 
Akmenes Lithuama 

Investment by USAID 
b Investment by Enterpnse 

Cement Plant Saves Fuel and Reduces AIr 
EmIssIOns 
Process Contl of ImplOvement 

5 000· 

10 000· 

24000a 

29,000b 

1,390a 

8 OOOa 

10500a 

9500a 

9500 

10,000· 
46,000b 

7200 

22 000 

168000 

I 710 

11,600 

21200 

41500 

13 220 

150,000 

<9 

<6 

4 

]0 

8 

6 

3 

<9 
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J 
Company 
Industry 

RAS "Klvlter" 

011 Shale Refining 

Economic Benefits 
Investment ($) 

USAID I COIllP_any 
0 I 40 

Environmental Benefits 

Matenal 
Butyl acetate 

Company Profile 

I 
I 

City Kohtla Jarve 

Country Estonia 

Savings Payback 
Total ($Near) Penod 

40 500 1 month 

Reductions In Environmental Releases Raw Matenal 
Air J Water I Land Savings 

038 tons/yr J - I - 038 tons/yr 

RAS 'Kl\ Iter' (formerly Oil Shale Proce'>"mg AssociatIOn) began operatIOn m 1924 The company refmes 
Kuh.erslte 011 shale from E'Stoma for u~e m power production and m the manufacture of a wIde vanety of chemical 
products Product" rehned from the crude 011 mclude boIler fuel ImpregnatIOn 011 for wood 011 coke bItumen 
and ~crubber naphtha The ra\\- ~hale 011 and retort 'A ater also contam sIgmficant amounts of water soluble 
phenols WhICh are used to produce adhe~l\ es tanmn rubber plaStiCIzers and reclaImmg 011 In the past the 
company also produced non-<.,hale product'> ')uch as benzene/toluene ammoma urea sulfunc aCId, and mmeral 
fertIhzer'> Some of the'>e products hm e been ehmmated due to changed economIC condItIOns and the sale of 
certam productIOn umts to othel compame:- The plant employs about 4,000 worker ... 

Waste Minimization Project 
At 'Klviter some eqUIpment m the dephenohzatlOn processmg area mcludmg three tanks and three coolers IS 
vented dIrectly to the atmosphere ThI" practice resulted m release:- of butyl acetate and phenol to the atmosphere 
m the past 

Dunng the waste mimmizatIOn project method" for ehmmatmg emISSIOns from thIS eqUIpment were evaluated It 
'A-a<., determmed that emI:-,)IOns could be reduced by utIhzmg an eXI')tmg vent 'Sy')tem m the fIrst dephenolIzatIOn 
section of the recovery plant The eXI')tmg \ent sy'Stem IS eqUIpped WIth a condenser that removes orgamc 
matenal'S m the vent :-tream To Implement the project the three tanks and three coolers were connected to the 
eXIstmg vent sy'>tem As a re'Sult of the project the faCIlIty elimmated 0 38 tons/year of butyl acetate emISSIOTI'S 

EqUipment Plpmg 
Cost - $40 (by Kiviter ) 

Completion Date June 1994 



Company 
industry 

RAS "Klvlter" 

011 Shale Refmmg 

Economic Benefits 
Investment ($) 

USAID Company 

0 500 

Environmental Benefits 

Matenal 
Fresh water 

Company Profile 

Total 

500 

City 
Country 

Savings 
($lYear) 
7,500 

Kohtla-Jarve 
Estonia 

Reductions In Environmental Releases 
Air J Water I Land 
- I - I -

Payback 
Period 

< 1 month 

Raw Matenal 
Savings 

6,200 m0Jyr 

RAS KlVIter (formetlv 011 Shale Ploce<,'>mg A ,,'>ouutlOn) began operatIon m 1924 The compan) refme'S 
Kuker'>lte 011 shale from E'>toma for me m power productIon md m the manut acture ot a \\ Ide" anet) ot Lhemlcal 
product'> Product" ref1l1ed from the crude OIl 1I1clude hOlIer tuel ImpregnatIOn 01\ tor \\ ood OIl coke bitumen 
and ,>crubber naphtha The ra\\ "hale OIl and retort water al~o LOnt<un <'lgmfILant amount" of \\ater ,>oluble 
phenol,> which are med to produce adhesl\e,> tanmn lubber pla<;tIclzer<, and ru.lalmmg 011 In the pa~t the 
company aho produced non ,>hale prodULt<, ..,uch as benzene/toluene ammOnIa urea <,ulfuflc aud and m1l1eral 
fertIlIzer,> Some of the<;e product<, hm e been ehmmated due to changed economlL LondltlOTI'> and the "ale ot 
certam productIon umb to other compame'> The plant emplov" about 4 000 \\ orker" 

Waste MInimization Project 
At "Klvlter groundwater c;;torm\\ ater runoff and leakage trom buned plpelme.., m thL area ot the benzolL aCId 
plant were prevlOu,>lv collected and dl'>charged to the faClht) "\\a,,te\\atel tre ltment plant At the ~ame tIme the 
faclhty used local lake v. ater for procesc;; coolmg purpose'S 

Dunng the wa"te mlmmlzatIOn project an mve'>tIgatlOn \\ a" undertaken to determme It the LOlIeLted "tormv. ater 
could be uc;;ed m place of fre"h water for proce"c;; wolmg ChemlLal analv"l ~ ot the "tormv. ater mdlLated that Its 
wa'> <;ufflclentlv clean tor me a'S proce,," wolmg water To Implement the project the taClht) m<;talled plpmg to 
allo", the c;;tormwater to be pumped to the eoohng water ") '>tem t\" a re..,ult ot the proJeLt the tauiIt" reduLed It~ 
fresh water consumptIOn by 6 200 m '/year 

EqUipment Plpmg 
Cost - EqUIpment $40 labor $425 (b) Klv Iter ) 

Completion Date December 1994 
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Company 
Industry 

RAS "Klvlter" 

011 Shale Refmmg 

Economic Benefits 
Investment ($) 

USAID I Company 
0 I 1,500 

Environmental Benefits 

Matenal 
011 
Contaminated sand 

Company Profile 

I 
I 

Total 
1,500 

City 
Country 

Savings 
($lYear) 

1,500 

Kohtla-Jarve 

Estonia 

Reductions In Environmental Releases 
Air Water Land 

- -
- - 40 tons/yr 

Payback 
Penod 

12 months 

Raw Matenal 
SavlnQs 

10 tons/yr 
-

RAS 'KlVlter (formerly OIl Shale Proce<;<;mg Assouatlon) began operatIOn m 1924 The company refmes 
Kuker<;lte 011 ~hale from E<;toma for u~e m power productIOn and m the manufacture of a wIde vanety of chemIcal 
products Ploduct<; refmed trom the crude oIl mclude bOIler tuel ImpregnatIOn 011 for wood 011 coke bItumen 
and <;crubber naphtha The law ~hale 011 and retort water aho contam slgmflcant amounts of water ,>oluble 
phenols WhICh are med to produce adhe'>lve<; tannm rubber pla'>ttClzer'> and reclaImmg 011 In the pa'>t the 
company al'>o produced non-,>hale product<; <;uch a~ benzene/toluene, ammoma urea sulfunc aCId and mmeral 
ferttlIzer<; Some of the<;e product<; hm e been ellmmated due to changed economIC condlttons and the ,>ale of 
certam productton umt<; to other compame'> The plant employ<; about 4 000 workers 

Waste Minimization Project 
At 'Klv Iter leakmg 011 pumps at a pumpmg <;tatton relea<;e about 10 tons/year of 011 on the ground In the past 
<;and wa<; place on the ground m the area of the leakmg 011 pump<; to absorb the leaked 011 When '>aturated the 
<;and \\-a<; removed and combmed \\-Ith tme ... produced by the letortmg process and disposed of as waste ThiS 
procedure v. a ... labor mtenslve and added to the fuse dl'>posal burden by about 40 tons/year 

Dunng the wa<;te mmlmlzatlOn project alternative method,> for handlIng the 011 from the leakmg pumps were 
evaluated A deCI'>lon wa<; made to m ... tall a dramage ..,) <;tem around the pumps to collect and '>tore the spilled 011 
The 0111 ... then recycled for me m the proce..,.., A.., a result of the project the faCIlIty recovered 10 tons/year of 011 
for reuse and reduced the amount of contammated sand dl'>po'>ed as waste 

EqUipment 

Completion Date 

Dramage "'y..,tem Suppher - local 
Cost - $1 500 (by Klvlter ) 

August 1994 
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Company 
Industry 

RAS "Klvlter" 

011 Shale Refining 

Economic Benefits 
I nvestment($) 

USAID Company 

0 4,040 

Environmental Benefits 

Matenal 
Fresh water 
Wastewater 

Company Profile 

City Kohtla Jarve 

Country Estonra 

Savings Payback 
Total ($lYear) Period 
4,040 125,000 < 2 weeks 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 91,000 m::l/yr 
- 91,000 m3/yr - -

RAS 'Klvlter (formerly OIl Shale Proces<;mg A'>'>oclatlOn) began operJtlon m 1924 The company refmer., 
Kuker"ate 011 "hale from E'>tollla tor u..,e m power productIOn and m the mJnutacture ot .1 'W Ide VJnetv of chemlcdl 
product'> Product" refmed trom the crude OIlmclude bodel fuel ImpregnJtlon 011 to! 'Wood 011 coke bitumen 
Jnd ,>crubber naphtha The raw "hale 011 and retort 'Water al"o cont.1m <.,Iglllhcant Jmounts of w.1ter ,>oluble 
phenols which are u'>ed to produce adhe"l\ es tannm rubber plastlClzer5 .1nd reclJlmmg Oil In the pa'>t the 
comp.1ny al'>o produced non-"hale product" "uch a<; benzene/toluene ammOllla ureJ '>ultunc .1cld .1nd mmeral 
fertllI7er<; Some of the<;e product<; have been ellmmated due to changed economlC condItIon'> .1nd the ,>ale of 
celtam productIOn umts to other compame'> The plant employ,> .1bout 4 000 'Worker~ 

Waste MInimization Project 
At 'Klvlter" vaponzed heavy and lIght oil" produced dunng the pyrolY'>ls at OIl "hJle .1re cooled .1nd condensed 
.1'> they eXIt the retort'> The'>e fractIOn'> are then extracted wIth w.1ter to remove phenol" pre"ent m the OIb The 
condemmg <;y<;tem coml<;t'> ofmdlrect aIr coolerr., (for the hea\y oil tr.1ctlOn) 'Watel cooled conden~er'> Jnd 'Water 
spray" Recycled phenol 'Water IS utIlized m the water spray~ 

Dunng the wa<;te mllllmlzatlOn project the proce<;<; 'Was reViewed to Identltv OPPOrtUllltles to reduce 'Water 
cOn'>umptlOn and wastewater treatment cost.., Data were collected to determme 'W hILh retortr., 'Were producmg 
exce,>" phenol water The project 'Was Implemented m three part'> Fmt le.1k" at recycled 'Water from the 
conden'>atlOn eqUIpment were ehmmated reducmg water consumptIOn bv 8000 m '/ve 1f Second the quantIty at 
recycled phenol water and middle fractIon 011 used to ~pray and conden'>e heJ") at! 'WJ'> optimIzed reducmg 
water con<,umptlOn for ,>praymg 011 separator" by '15400 m'/yeolr Third recycled phenol 'Water 'W.15 ~ub"tltuted 
tor a portIon of the phenol 'Water u<;ed to .,pray 011 <;eparator~ reducmg 'Water comumptlon by 47 600 m 'Iyedr A~ 
a re<;ult of the project the plant reduced water comumptton by a total ot 91 000 m Iyear and reduced Wdr.,te'Water 
discharges by the same amount 

EqUipment 

Completion Date 

Pumps pIpmg Suppher - local 
Cost - $4 040 (by' KlVlter ) 

September 1993 
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Company 
Industry 

RAS "Klvlter" 

011 Shale Refining 

Economic Benefits 
Investment ($) 

USAID I Company 
0 I 5,400 

Emflronmentai Benefits 

Matenal 
Retort fuses 

Company Profile 

I 
I 

City Kohtla Jarve 
Country Estonia 

Savings Payback 
Total ($lYear) Period 
5,400 18,000 3 months 

Reductions In Environmental Releases Raw Matenal 
Air I Water I Land Savings 
- I - I 1,300 tons -

RAS 'Kl\lter" (formerly 011 Shale Processmg A<;soClatIon) began operatIon m 1924 The company refmes 
Kukerslte 011 shale from Estoma for use m pO'Ner productIOn and m the manufacture of a wIde vallety of chemIcal 
products Products refmed from the crude 011 mclude boIler fuel ImpregnatIOn Oll for wood, 011 coke bItumen, 
and scrubber naphtha The raw shale Oll and retort water al<;o contam slgmflcant amounts of water soluble 
phenol,> WhICh are used to produce adhesl\e~ tannm rubber plaStICIzers, and reclmmmg 011 In the past the 
company also produced non-<;hale product" such as benzene/toluene ammoma urea, sulfunc aCId and mmeral 
fertlhzers Some of these products have been ehmmated due to changed economIC condltlons and the sale of 
certam productIOn umts to other compame<; The plant employs about 4,000 workers 

Waste Minimization Project 
Fuses a mIxture of Oll shale dust 011 and water are produced dunng tetortmg at 'Klviter" In 1992 almost 
4 500 tons of thIS matenal was produced Due to hIgh dl<;po'>al co<;t" and the economIC value of the lost shale 011 
product the company was mterested m fmdmg ways to reuse the fuses 

Dunng the waste mmimizatIOn project optIons for reu<;mg the fuses were evaluated A deCISIon 'Nas made to 
produce a salable ptoduct from the fuses tor use as a supplement m road pavmg matenal A cyclIcal demand for 
road pay mg matenals eXIsts based on the allocatIOn of road bUIldmg funds To Implement the project the faCIlIty 
mstalled eqUIpment to homogemze the fuse<; A" a result of the project the faCIlIty sold 1 ,300 tons of 
homogemzed fuses for road bUIldmg purpo<;e<; m 1993 In addItIOn to sales revenues the faCIlIty also expenenced 
savmgs from aVOided dIsposal costs 

EqUipment 

Completion Date 

Fuse homogemzatIOn eqUIpment SupplIer - local 
Cost - $5 400 (by "Klvlter ) 

October 1993 
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Company 
Industry 

RAS "Klvlter" 

011 Shale Refmmg 

Economic Benefits 
Investment ($) 

USAID Company 
0 6,300 

Environmental Benefits 

Matenal 
BenzoIc aCid 

Company Profile 

City Kohtla Jarve 

Country Estonia 

Savings Payback 
Total J$lYea~ Period 
6,300 9,300 8 months 

Reductions In Environmental Releases Raw Matenal 
Air I Water 1 Land Savings 
- I - 1 22 tons/yr 22 tons/yr 

RAS KIVlter (formerlv OIl Shale Proce""mg A""OCIatIon) beg,m operatIon m 1924 The compan) refme'i 
Kuker'>lte OIl ,>hale trom E"toma for U'ie m pO'Ner productIOn and m the manufacture ot 1 Vv Ide \ anety of chemical 
product'i Product,> refmed trom the crude OIl mclude bOIler tuel ImpregnatIOn 011 for Vvood 011 coke bitumen 
and ,>crubber naphtha The raw ,>hale 011 and retort 'Nater al<;o contam '>lgmflLant .1mounh of water soluble 
pheno]<, whIch are ulled to produce adhe<;ne'> tannm rubber pla<,tlclzer<, and lecl.1lmmg Oil In the pa'>t the 
companv also produced non-,>hale product'> ,>uch a" benzene/toluene ammoma urea "ulfunl alld and mmel al 
tertllizers ~ome of the'>e product'> ha\e been ehmmated due to ch.1nged economIc condItIOn'> .1nd the sale of 
certam productIOn umt'> to other compame<, The plant employs about 4 000 'Norker<; 

Waste Minimization Project 
Klvlter" operate,> a '>y'item to recover benzOic aCId formed b) cdt.1lvtlc OXld.1tIon of toluene HOVvevel m the 

past about 22 tom/year ot ,>olId benzOIc aCId collected m the relm en w'>tem due to eqUIpment operatIon.11 
problems and the propertIe'i of benzOIc aCId 

Dunng the 'Na<,te mmlmlzatlOn project method,> were e\ aluated tor relm ellng the "ohd benzOIc alld tor reme It 
Vva'> determmed that the ,>olid benzOIc aCId wa'>te'> could be collected melted and rec)cled to the benzOIc alld 
dl'itlllatIon proce'>" To Implement the project a ,>eparator Vva,> m<,t.1l1ed .1nd connected to the t.1nk,> Vv hlch supply 
benZOIC aCId tor punfIcatlOn dI'>tlllatlOn The '>eparator I'> a'>plrated to remm e 10Vv boIlmg pomt ImpuntIe,> from 
the melted benzOIC aCId 'N.1<,te The rem.1mmg melt I'> then dropped to the tank ,>uppl\ mg fIltered benzOIc aCId fOl 
dIstIllatIOn A,> a result of the project the facIlIty ,>aved 22 ton<,/year ot benzoll aCId 

Equipment 

Completion Date 

Separator pneumatIc valve pIpmg .1nd flttmg" tan .1nd t.1nk SupplIer - local 
Cost - $6 300 (by KlvIter ') 

June 1994 
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Company 
Industry 

RAS "Klvlter" City Kohtla-Jarve 
011 Shale Refmmg Country Estonia 

Economic BenefIts 
Investment ($) Savings Payback 

USAID Company I Total ($lYear) Period 
5,730 2,070 I 7,800 70,650 < 2 months 

Environmental Benefits 
Reductions In Environmental Releases Raw Matenal 

Matenal Air I Water I Land Savings 
BenzoIc aCid - I - I 157 tons/yr 157 tons/yr 

Company Profile 
RAS KlVlter (tormerly Oil Shale Proce%mg As'>oClatlOn) began operatlOn m 1924 The company refmes 
Kukerslte 011 shale from E"toma for use m power production and m the manufacture of a wide vanety of chemical 
products Product" refmed from the crude 011 mclude bOller fuel ImpregnatlOn 011 for wood 011 coke bitumen 
and <;crubber naphtha The raw shale 011 and retort \\-ater also contam slgmflcant amounts of water soluble 
phenols whIch are used to produce adhe'>IVes tanmn rubber pla'>tIclzers and reclatmmg 011 In the past the 
company aho produced non-"hale product<; such as benzene/toluene ammoma, urea sulfunc aCId and mmeral 
fertIhzers Some of these product"I ha\ e been ehmmated due to changed economIc condltlOns and the sale of 
certam productIon umts to othel compame~ The plant employ<; about 4 000 workers 

Waste MInimization Project 
The dl~tIllatlOn ~tep to recover benzOlC aCid at Klvlter generates about 600 tons/year of dIstIllatIon bottoms 
waste Thl~ waste IS compo~ed ot 50 percent benzOlc aCld and small amounts of catalyst, benzoyl benzoate and 
terephthahc aCid In the pa<;t the dIstIllatlOn bottom~ were collected and dIsposed m a waste p11e on-sIte 

Dunng the waste mlmmizatlOn project method~ were evaluated for recovenng the benzOlc aCId from the 
dl<;tIllatlOn bottom~ It \\-as determmed that the amount of benzOlc aCId could be reduced from 50 percent to 30 
percent or le..,<; by mlxmg the dlstlllatlOn bottoms with hot water at 96 to 98 C To Implement the project a steam 
control valve and temperature mea<;urement and control eqUIpment (thermocouple msertlOn tube and 
temperature recorder/controller) \\-ere mstalled along \\-Ith a 'Iteam flow measunng deVIce to enable precise 
temperature control As a re<;ult of the project the tacilIty recovered 157 tons/year of benzOlc aCId for reuse 

EqUipment 

Completion Date 

AutomatIC temperature semmg and steam control system Suppher­
Honeywell Mmneapohs MN 
Co~t - EqUIpment $5 730 (by USAID) labor $2 070 (by KlVlter') 

May 1994 
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Company 
Industry 

RAS "Klvlter" 

011 Shale Refmmg 

Economic Benefits 
Investment ($) 

USAID Company 
19,000 3,650 

Environmental Benefits 

Matenal 
Energy 
Retort fuses 

Company Profile 

City Kohtla-Jarve 

Country Estonia 

Savings Payback 
Total ($lYear) Penod 

22,650 27,300 10 months 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 108 Gcal/yr 
- - 257 tons/yr -

RAS "Kl\ Iter' (formerly OIl Shale Proce'>sIng As'>ocIatIOn) began operatIOn In 192-1- The company refInes 
KukersIte OIl "hale from E<,toma for me In po~er productIOn and In the manufalture ot a \\ Ide \ anety of chemIcdl 
product'> Product<; refIned from the crude 011 Include boIler fuel ImpregnatIOn oIl for \\ood, OIl coke bItumen, 
and <.,crubber naphtha The ra\\- shale 011 and retort \\-ater al<;o contaIn '>IgmflCant amounts of water ~oluble 
phenol<; WhICh are u'>ed to produce adhe<;l\e<; tannIn rubber pla<;tIcIzer<., and reclaImIng OIl In the past the 
company al<;o produced non-,>hale product<; <;uch a<; benzene/toluene ammoma urea <.,ultunc aCId and mIneraI 
fertIlizers Some of these products ha\ e been elImInated due to changed economIC condItIOns and the sale ot 
certaIn productIOn umts to other compames The plant employs about 4 000 workers 

Waste MInimization Project 
At 'Kl\ Iter ' Kuker'>Ite OIl ,>hale IS heated at hIgh temperature to relea"e 011 A fuel gas byproduct IS also 
produced ThI<; fuel ga<; In tum IS burned wIth atr to produce the hIgh temperature tor the oIl shale retort prQ(,e:'.., 
The atr/fuel ratIO mmt be precIsely controlled to ensure optImum temperature<; are maIntaIned Becau:,e of 
"anabIlIty In 011 shale compOSItIon med at 'KIYIter ' the compo'>ItIon of the fuel ga.., produced from the OIl shale 
1<; yanable In the pa<;t the process dId not operate at optimum condItIOn<; due to the lack of a method for fast 
relIable analysIs of the fuel gas 

Dunng the wa<;te mInImIzatIOn project an ImeStIgatIon \\-as undertaken to IdentIfy method,> tor analYZIng the fuel 
ga<; produced by the OIl <;hale retort proce<;" It wa<; determIned that a ga<., chromdtograph (GC) \\ould enable rapId 
analY<;I<; of the ga<; eXItIng the retort ThI<; InfOrmatIOn could be med by operator<; to adjust air/fuel ratIO:' to 
optImally process the OIl <;hale based on actual fuel gas compo<"ItIOn A:, a re<.,ult ot the project Oil <;hale YIeld 
Increased by 180 tons/Year The faCIlIty also reduced energy consumptIOn and the amount of fu:,e<; dIsposed a~ 
waste 

EqUipment Gas chromatograph Suppber - Bnu Sy:,tem,> 
Cost - $19 000 (by USAID), $3 650 (by' KIVlter ) 

Completion Date May 1995 
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Company 
Industry 

AS "NltroFert" 

Chemical 

Economic Benefits 
Investment ($) 

USAID I Company 
6,800 I 1,100 

Emmonmental Benefits 

Matenal 
Fresh water 
Wastewater 

Company Profile 

I 
I 

City Kohtla·Jarve 
Country Estonia 

Savings Payback 
Total ($Near) Period 
7,900 51,000 2 months 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 273,000 m~/yr 
- 273,000 m3/yr - -

AS "NItroFert IS a chemIcal plant ~ hich manufactures ammoma urea ammoma water gaseous carbon dIoxIde, 
mtrogen and oxygen The company exports a large amount of ammoma-based fertIlIzer The plant, now 
pnvatIzed, was formerly part of a larger chemIcal manufactunng complex and thus shares some common 
faCIlIties, mc1udmg utilIties and waste treatment facIhtles The plant employs about 600 workers 

Waste MInimization Project 
"NItrofert' owns and operates t~o arte'llan well" ~hIch supply water for mternal u'le and for use by two outSIde 
compames Altogether water from the t~o wells supply a total of nme major process umts In the past water use 
was momtored at the ~ells but not at the mne proce'ls umts Became ot large volumes of wastewater discharges 
and hIgh treatment costs the company ~a'l mtelested m Implementmg a water use reductIOn program 

Dunng the wa'lte mmlmizatIOn project a two-part water conservatIOn program was Implemented FIrst, water 
10sse5. bet~een the wellhead and the mne proce'l'l umts due to leakmg pIpes were reduced ThIS was 
accomphshed u<;mg a contactless flow meter to Identify leaks tollo~ed by repmr and/or replacement of leakmg 
pIpes Second measurements of water u<;e by each of the mne process umts were Implemented to enable water 
cost<; to be charged back to each mer To Implement thiS part of the water conservatIOn program permanent 
flowmeter<; were mstalled at each of the user pomts In additIon, an employee awareness program was conducted 
at the plant <;lte to rmse awareness about the cost of purcha<;mg and treatmg water wastewater treatment costs 
and dIsposal fees As a re<;ult of the project ~ ater me was reduced by 40 percent 

EqUipment 

Completion Date 

Portable contactles5. flow meter Suppher - Controlotron, NY 
Cost - $6,800 (by USAID) 
Permanent water flow meters SupplIer - local 
Cost - $1 100 (by Nitrofert) 

December 1994 
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Company 
Industry 

Rakvere Meat Processing Plant 

Meat Processing 

City Rakvere 

Country Estonia 

Economic Benefits 
Investment ($) Savings Payback 

USAID I Company_ J Total ($iYear) Penod 
1,447 I 1,000 I 2,447 11,600 < 3 months 

Environmental Benefits 

Reductions In EnVironmental Releases Raw Matenal 
Matenal Air Water Land Savings 

Chemical oxygen demand - 54 tons 02/yr - -

Company Profile 
Rakvere Meat Proce'l'lmg Plant comtructed m 1990 1<; a full hne red meat plant proce<,<,mg pork beef and some 
lamb Plant operatIOn<; mclude 1) <;laughtenng \vlth '1eparate pIg and cattle proce<,<,mg line ... 2) manufadunng of 
edIble bv-product<; mcludmg fre,>h cut packagmg cooked ham<; and <,aU'.age and 3) a technIcal department for 
by-product'> proce'lsmg \Vater treatment and wa'>te\Vater pretreatment The plant ha<, an £1\ erage daIly productIOn 
capacIty of 42 ton<; of <;aU'.age product ... and 17 tom of <;emI-manufactured produd<, Annual" alue of all products 
I'> about $25 mIllIon The plant employs about 950 person<; 

Waste MInimization Project 
At Rakvere medlble solids from the <;laughtenng proce<,<; are rendered m the technIcal department The 
wastewatet dIscharge from the fat separatIOn '1tep kno\Vn a~ , glue water ha<, a fat content rangmg from 8 to 30 
percent In the past thIS wa'ltewater \Va<; dI,>charged to the v. a<;tev. ater treatment faulIt) contnbutmg to hIgh 
bIOlogIcal oxygen demand (BOD) loadmgs 

Dunng the wa<;te mInImIzatIon project an evaluatIOn v. a<; performed to IdentIh opportUnItle~ to reu..,e v. a ... te\Vater 
stream'> WIth hIgh BOD U'>mg a chemIcal oxygen demand (COD) analvzer It v.a ... determmed that the 'glue 
water" '1tream had a hIgh COD content and was a good candIdate for recmer) and reme A deu'>IOn v. a ... made to 
mstall a pump to dIvert and recover the 'glue water" for u<;e b) farmer" .1<, feed A<, a re ... ult of the project the 
faCIlIty reduced COD levels m It 'I wastewater by 54 tons O/year 

EqUipment 

Completion Date 

Spectrophotometer DR 2000 SupplIer - HACH ChemIcal Company 
Loveland CO 
Cost - $1 447 (by USAID) 
Note the actual eqUIpment co 'It was $4400 Smce the eqUIpment has been 
utIlIzed m two other waste mInImIzatIon projects onl) one-thIrd of the cost 1" 
aSSIgned to thIS project 
Pump system pIpmg, SupplIer - local 
Cost - $1,100 (by 'Rakvere') 

September 1994 
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Company 
Industry 

Rakvere Meat Processmg Plant 
Meat Processmg 

City Rakvere 
Country Estonia 

Economic Benefits 
Investment ($) Savings Payback 

USAID Company Total ($lYear) Penod 
1,447 1,400 2,847 9,500 < 4 months 

Environmental Benefits 
Reductions In Environmental Releases Raw Material 

Material Air Water Land Savings 
Fresh water - - - 22,000 mClJyr 
Wastewater - 22,000 m3Jyr - -
Chemical oxygen demand - 9 tons 02/yr - -

Company Profile 
Rakvere Meat Processmg Plant constructed m 1990 IS a full lIne red meat plant processmg pork beef and some 
lamb Plant operatIOns mclude 1) slaughtenng wIth separate pIg and cattle processmg lInes 2) manufactunng of 
edIble by-products mcludmg fresh cut packagmg cooked hams and sausage and 3) a techmcal department for 
by-products processmg ~ater treatment and wastewater pretreatment The plant has an average daily productIOn 
capacIty of 42 tons of sausage product'> and 17 tom of '>emi-manufactured products Annual value of all products 
IS about $25 mIllIon The plant employ,> about 950 persons 

Waste Mlmmlzatlon PrOject 
At Rakvere processmg of cattle stomach ... to recmer salable product'> such a'S tnpe reqUIres extenSIve handlIng 
and cleanmg of 'Stomachs WhICh contam manure In the past the cattle stomachs underwent two washmgs after 
removal of manure To mcrea'Se the value of the product a thud wash step was added The wastewater from all 
~ashmg steps were sent to a manure pre'S'> to concentrate sohds before dIscharge to the wastewater treatment 
plant The 'Stomach cleamng and wa'Shmg procedure was performed on a flat surface WhICh mcreased the amount 
of handlIng and water reqUIred 

Dunng the waste mmlmizatIOn project an evaluatIOn was performed to Identify opportumtle'S to reduce the 
volume of wa'Stewater 'Streams wIth hIgh bIOlogIcal oxygen demand (BOD) Usmg a chemIcal oxygen demand 
(COD) analyzer It was determmed that the wash ~ater from cattle stomach cleamng operatIOns had a hIgh COD 
content and ~as a good candIdate tor reductIOn A deCISIOn was made to construct a "budcage ' on WhICh cattle 
'Stomachs could be stretched dunng wa'Shmg ThIS de\ Ice faCIlItated handlmg exposed more stomach area for 
cleamng and reduced water me In addItIOn '>creem were added to the wash drums to recover orgamc 'SolIds 
from the fmal two ~a'Sh 'Steps As a result of the project the facIlIty reduced COD levels m Its wastewater by 9 
tons 0 /year and reduced fresh water consumptIOn 

EqUipment 

Completion Date 

Spectrophotometer DR 2000 Suppber - HACH ChemIcal Company 
Loveland CO 
Cost - $1 447 (by USAID) 
Note the actual eqUIpment cost was $4400 Smce the eqUIpment has been 
utIbzed m two other waste mmImizatIon projects, only one-thud of the cost IS 
assIgned to thIS project 
Squeegees nozzles, Suppher - local 
Cost - $1,400 (by' Rakvere' ) 

September 1994 
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Company 
Industry 

Rakvere Meat Processing Plant 

Meat Processing 

City Rakvere 

Country Estonia 

Economic Benefits 
Investment ($) Savings Payback 

USAID I Company I Total ($lYear) Penod 
1,447 I 3,670 I 5,117 114,000 < 3 weeks 

Environmental Benefits 
Reductions In Environmental Releases Raw Matenal 

Matenal Air Water Land SavlnQs 
Fresh water - - 316,800 m0/yr 
Wastewater - 316,800 m3/yr - -

Company Profile 
Rak vere Meat Proce<;<;mg Plant c005tructed 10 1990 1<; a full hne red meat plant proce<;<,mg pork beef and "ome 
lamb Plant operatIOns mclude I) <;laughtenng with <;eparate pig and cattle proce<;<;mg hne ... 2) manufactunng of 
edible by-product<; mcludmg fre<;h cut packagmg cooked ham'i and ..,au<,age and ')) a techmcal department for 
b'r-produch proces<,mg water treatment and \VasteVvater pretreatment The plant ha<; an .. nerage dad) productIOn 
capacIty of 42 tom of <;amage product<; and 17 tom of <;eml-manutactured product" Annual value of all product" 
1<; about $25 mtlhon The plant employs about 950 persons 

Waste MInimization Project 
At Rabere cleanup of the <;laughtenng hne<; mvohed extensIVe u<,e of \Vater to ho<,e ... ohd.., mto ... ewer" lead10g to 
the wa<;tewater treatment plant Man'r ho<;es Vvere not eqUIpped Vvlth ... hutoff nozzle ... and Vvere left runmng \Vhen 
not 10 U'ie The<;e practIces resulted 10 exceSSIve wate! use and hIgh operat1Og co..,t<; 

Dunng the wa<;te mimmizatlOn project an evaluatIOn \Vas performed to IdentIt) opportumtIe<; to reduce the 
volume of \Vastewater ... tream<; \Vlth hIgh bIOlogical OX) gen demand (BOD) U"'1Og..l chemIcal oxygen demand 
(COD) anal'rzer It Vva" determ10ed that the Vva"te\Vater generated from cleanup ot ..,laughter hne.., h..ld..l hIgh COD 
content and \Va" a good candIdate for reductIOn To accomph"h thl" ..l tra1010g progr..lm for ",upenl'>or'i and 
Vvorker" Vva<; Implemented to emphasize the Importance of water comenatJon and good operat1Og practILes In 
addition dry cleanup procedures us10g squeegee" and clean a" vou Vvork method ... were 1Otroduced Fmally a 
progf'lm wa<; undertaken to emure tImely repmr of leak10g nozzle<, and replacement ot ml"'''1Og nozzle... A.., a 
re<;ult of the project the faCIlIty reduced water usage by 316 800 m3/year 

EqUipment 

Completion Date 

Spectrophotometer DR 2000 SupplIer - HACH ChemIcal Companv, 

Loveland, CO 

Cost - $1447 (by USAID) 
Note the actual eqmpment cost wa<; $4400 Smce the eqmpment has been 
utIlIzed 10 two other waste m1OImlzatIon project'> onlv one-third of the co<;t IS 
assigned to thiS project 
Squeegees, nozzles, Suppher - local 
Cost - $3,670 (by 'Rakvere') 

September 1994 
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Company 
Industry 

Parnu Meat Processing Plant 

Meat Processing 

Economic Benefits 
Investment ($) 

USAID I Company I 
3,000 I ° I 

Environmental Benefits 

Matenal 
Biological oxygen demand 
Solid wastes 

Total 
3,000 

City 
Country 

Savings 
($/Year) 
14,100 

Parnu 

Estonia 

Reductions In Environmental Releases 
Air Water Land 
- 21 tons 02/yr -
- - vesta) 

\8T Actual estimates not available at this time 

Company Profile 

Payback 
Penod 

< 3 months 

Raw Matenal 
SavlnQs 

-
-

Pamu Meat Proces"mg Plant constructed m 1897 I'> a full hne red meat plant processmg cattle hogs, and some 
"heep The plant I" orgamzed mto three operatmg areas 1) <.;laughtenng 2) manufactunng of edIble by-products 
mcludmg fre~h cut packagmg cooked hams and "am,age and 3) a techmcal water treatment and wastewater 
pletleatment plant Product,> are sold to dl<,tnbutors The annual value of manufactured products IS about $3 
mllhon The plant employs about 250 persons 

Waste Minimization Project 
At Pamu vanou" operatIOns m the "laughter hne resulted m uncontrolled drscharges to the mumcipal wastewater 
treatment plant contammg hIgh orgamc loadmg" ThIS practIce resulted m hIgh pollutIOn dIscharge fees and 
penaltIes tor exceedmg bIOlogIcal oxygen demand (BOD) standard<.; 

Dunng the waste mimmizatlon project an eV.lluatlOn was performed to Identify opportumtIes to reduce the 
"olume of wa<.;tewater streams WIth hIgh BOD Usmg a chemIcal o'<ygen demand (COD) analyzer a samplmg 
protocol was de" eloped to Identify proce'>'>es WhICh had the hIghe~t COD loadmgs To reduce orgamc loadmgs, a 
trammg program was Implemented to mcrea"e employee aWlliene~.., of the purchase and treatment costs for water 
ThIS wa<.; coupled WIth an mcentne program to "hare 5avmg,> trom Improved \Vater management practIces WIth 
employee" In addItIon the faclhty Implemented changes m operatmg practIces mcludmg dry cleanup procedure'> 
and reco"ery of sohd edIbles for reme a'> ammal feed at a fo'\ farm As a result of the project the facIhty reduced 
BOD loadmg'> by 21 tons 0 /Year and reduced land dlspo~al of solId waste 

EqUipment 

Completion Date 

Spectrophotometer DR 2000 Suppher - HACH ChemIcal Company 
Loveland CO 
Cost - $3,000 (by US AID) 

August 1995 
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'I 

Company 
Industry 

Parnu Meat Processing Plant 

Meat Processmg 

Economic Benefits 
Investment ($) 

USAID I Company I 
4,700 I 0 I 

Environmental Benefits 

Matenal 
Fresh water 
Energy 
Wastewater 
Solid waste 

Company Profile 

Total 
4,700 

City 
Country 

Savings 
($lYear) 
36,400 

Parnu 

Estonia 

Reductions In Environmental Releases 
Air Water Land 
- -
- - -
- 28,500 m3/yr -
- - 12% 

Payback 
Penod 

< 2 months 

Raw Matenal 
Savings 

30,000 m~/yr 
9% 
-
-

Parnu Meat Proce"'''Ing Plant comtructed m 1897 h a tull lIne red meat plant proce<;<"Ing cattle hog" ,md '>ome 
<;heep The plant I'> organIzed Into three operatmg area<; I) ... Iaughter 109 2) m,mutactunng of edIble by product ... 
mcludIng fre"h cut pack.agIng cooked ham<; and ... au,>age and 1) a technIC1l v\ ater trcatment and Vv a ... tev. ater 
pretreatment plant Product" are ,>old to dl~tnbutor-; The annual value ot manufactured ploduct ... I ... about $1 
mIllIon The plant employ,> about 250 per<;ons 

Waste MInimization Project 
In the pa<;t Parnu performed "laughtenng operatIon ... tVvo day" per v. eek ~cpal dte I.,ldltup ,md cleanup procedure" 
were conducted dunng each day that "laughtenng operatIons v. ere performed 

Dunng the wdste mmlmlzatron project an e\aluatIon Vva ... pelformed to Identlf\ opportunItle ... to reduce the 
volume of v.ater wn ... umed dunng <;tartup and cleanup procedure<; 1\ ... d re ... ult nf the e\aluatlOn "e\eral 
operatIOnal change" Vvere IdentIfied and Implemented Flr"t 1 le\leVv of production le\el<- indicated that the 
entue plOductlon ... chedule could be completed 10 one day m'>tnd ot tv. 0 day", Thl" opcr dtlonal change reduced 
Vvater u<.,e 10Vvered energy con'>umptlon to heat proce ... " Vvatel md reduced Vva<;tev.dter treatment dnd dl<;charge 
tee<; Second a training program Vva'> Implemented to empha"'lze the InLre.1 ... Ing co<.,h ot purcha<;Ing v. ater and 
treating v. a"tewater and the need to mdke Imprm ement ... In \Iv Ofk hablh ThIrd drv L1ednup procedure" Vvere 
adopted to minImIZe the dl<;chdrge of ... olId" Into the draIn<; Fourth Vvdter "upplv ho ... e ... Vvere eqUIpped Vvlth 
nozzle ... and pI<;tol gum to reduce Vv ater los..,e" due to runnIng v. ater Vv hen ho ... e ... \Iv ere not In u'>e Finally 
In"tallatlOn ot hIgh pre,,<;ure Vva<;her<; Imployed the effiCIenCy ot cleanIng proce ... " eqUIpment Vvlth a COmbinatIOn 
of hot Vvater detergent and pre'>"ure A<; a re ... ult of the plOJect the tauht\ reduced \Iv ater u<;e b\ 10000 m '/year 
and reduced Vva'>teVvater dl<,charge" by an almmt ... lmIl.lr amount Other benefit... Included lov.er energ\ u"e and 
reduced land dIsposal of sohd waste 

EqUIpment 

Completion Date 

HIgh pressure washers SupplIer Tuff Cat Littleton MA 

Nozzle-; Suppher - Strahman Vahe ... Florham Park. NJ 

Spray gum SupplIer - GunJet Spla\Ing S\ <;tem<; Company Wheaton Ilhnor~ 
Squeegees, SupplIer - local 
Cost - $4 700 (by USAID) 

August 1995 
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Company 
Industry 

Nakro State Jomt Stock Company 

Tannery 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
600 I 0 I 600 

Emllronmentai Benefits 

City Narva 

Country Estoma 

Savings 
($lYear) 
4,130 

Reductions In Environmental Releases 
Matenal Air Water Land 

Energy - - -
Wastewater - Yes(a) -
Waste hides - - 2,600 m2 

(a) Actual estimates not available at this time 

Company Profile 

Payback 
Penod 

2 months 

Raw Matenal 
Savings 

Yes(a) 
-
-

The Nakro State Jomt Stock Company bUIlt m 198..J. I'> the largest tannery m Estoma The company ~ pnmary 
product I'> chrome-tanned leather tor lmmg and upper shoe parh Other products are used m the manufacture ot 
garment<; glove<; and handbag,> and other leathel products The plant has an annual production capacIty of 187 
million '>quare declmeter~ of fml'>hed product In addition to the tannery Nakro s SubsIdIary operatIon~ mclude 
,>heep~km proces'>mg and manufactunng tacIhtJes for leather goods Some products are sold to the domestic 
market whlle others are exported to Rus'>la Fmland Italy and Germany The company owns three retml shops 
m Narva Export ploducts mclude CRUST and WET BLUE leather raw hides, and leather resIdues Nakro 
employs about 800 people 

Waste M!nlmlzat!on Project 
At Nakro controllIng the mOl~ture content ot hlde~ I'> cntllal for optImIzmg product YIeld the use of treatment 
and ftm~hmg chemicals energy reqUIrement'> tor drymg and labor and matenal costs for reprocessmg rejects In 
the past mOl'>ture content deteimmatlOn<, Vvere conducted m the laboratOlY and reqUIred about 2 hours to 
complete As a re'>ult mformatton on mOl<,ture content wa'> not avmlable to make frequent adjustments to the 
tannmg proce'>s 

Dunng the wa'>te mlmmlzatlon project method,> for obtammg faster mOl<;ture determmatlOns Vvere evaluated A 
decI<;lOn Vva'> made to use portable mOl<,ture meter'> at vanou<; pomts m the tannmg process WIth back-up qualIty 
control check., bv the laboratory Thb approach Vvould provIde operators With rapId mformatlOn about the 
mOI<;ture content of hIdes and alIo"" for more tImely adJu,>tments to vanous process operatIOns As a result of the 
project the facIlIty lowered energy co'>tc.; by reducmg dn mg time reduced the concentratIOn of contammants m 
wa<;tewater dI<;charge'> bv decrea'>mg me ot treatment and fImshmg chemIcals and generated less sobd waste by 
producmg fewer rejects 

EqUipment 

Completion Date 

Portable mOl.,ture meter'> Suppber - Delmhorst, Towaco, NJ 
Co'>t - $600 (by USAID) 

September 1995 
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Company 
Industry 

Nakro State Jomt Stock Company 

Tannery 

Economic Benefits 
Investment ($) 

USAID I Company J Total 
900 I 0 I 900 

Environmental Benefits 

City 
Country 

Savings 
{$/Year) 

7,500 

Narva 

Estonia 

Reductions In Environmental Releases 
Matenal Air Water Land 

Treatment chemicals - - -
Wastewater - Yes(a) -
\a) Actual estimates not available at this time 

Company Profile 

Payback 
Penod 

< 2 months 

Raw Matenal 
Savings 

4250 kg/yr 
-

The Nakro State Jomt StoLK Company bUllt m 1984 IS the large<;t tannery In E<;toOla The company <; pnmarv 
produLt 1.., Lhrome tanned leather for hOlng and upper shoe part... Other product... are med In the manufacture of 
galment~ glove~ and handbag.., and other leather product~ The plant ha.., an annual productIOn LapaCltv of 187 
mtlhon ..,qUaIl deumeter~ of fml~hed product In addItIOn to the tannery Nakro.., ..,ub..,ldIary operatIOn<; mclude 
..,heep..,km proLe'>"mg and manufactunng faclhtle.., tor leather good.., Some product" are ..,old to the dome<;tlc 
market \Nhlle other" are exported to RUSSIa Fmland Italy ami Germany The LompaO\ O\Nns three retaIl shop.., 
III Nan a Export product:;, mclude CRUST and Vv ET BLUE leather rd'A hlde<; and leather re..,ldue<; Nakro 
employ.., about 800 people 

Waste MInimization Project 
At Nakro preCl~e determination of pH In hIde flOl"hmg operatIOn... I.., LntIcal tor optimIZIng u<;e ot treatment and 
hm~hmg Lhemlcah and for reducmg the concentratIOn of Lontamm.1Ot.., In wa"te\Nater dl<;charge.., to the 
'A a~te\N ater treatment plant In the pa~t pH mea..,urement<; \Nere performed U..,lng pH paper Thl<., method wa<; 
ImprecI..,e and re~ulted m exce:;,<; chemIcal u<;e and contamInant" In \Na<;tev,ater dl"Lharged from the tannmg 
process 

Dunng the wd~te mlOlmlzatlOn proJeLt method<; for obtaining fa..,t aLcurate pH determinatIons v, ere evaluated A 
deu:;'lOn v, a'> made to u"e portable pH meter.., to mea<;ure pH Ie" ej.., A <., a re..,u!t operator.., have acce<;<; to tlmelv 
rehable mtormatIOn on pH le"el<; which enables them to better Lontrol the hIde fml..,hlng proce<;" The project 
reduLed the amount oftreatriient chemlcah u:;,ed and the concentratIOn of contamInant-. In \\a<;tewater dl<;charged 

EqUipment 

Completion Date 

Portable pH meter~ Suppher - OMEGA Engmeenng Stamford CT 
Cost - $900 (by US AID) 

Apnl1995 
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Company 
Industry 

Nakro State JOint Stock Company 

Tannery 

Economic Benefits 
Investment ($) 

USAID I Company I Total 

City 
Country 

Savings 
($/Year) 

Narva 

Estonia 

Payback 
Penod 

4,935 I 0 I 4,935 6,000 10 months 

Environmental Benefits 
Reductions In EnVironmental Releases Raw Matenal 

Matenal Air Water Land Savings 
Treatment chemicals - - - Yes(al 

Wastewater - 58 m3/yr - -
(a) 

Actual estimates not available at this time 

Company Profile 
The Nakro State Jomt Stock Companv bUIlt m 1984 1<; the largest tannery m Estoma The company's pnmary 
product IS chrome tanned leather for hnmg and upper shoe parts Other products are used m the manufacture of 
garments glove<; and handbags and other leather products The plant has an annual productIOn capacity of 187 
mllhon square deCImeters of fmIshed product In addItion to the tannery Nakro's SubsIdIary operatIOns mc1ude 
<;heepskm processmg and manutactunng faclhtIe<; tor leather goods Some products are sold to the domestic 
market while others are exported to RUSSIa Fmland Italy and Germany The company owns three retail shops 
m Nana Export products mc1ude CRUST and WET BLUE leather raw hIdes and leather reSIdues Nakro 
employs about 800 people 

Waste MInimization Project 
At Nakro tanmng operatIOns generate Vva<;teVvater streams With hIgh orgamc loadmgs ThIS wastewater IS 
dIscharged to a central wastewater treatment plant In the past the faclhty rehed upon manual methods to :-.ample 
and analyze wasteVvater <;treams from different process locatIOn<; and to measure the quahty of the effluent leavmg 
the treatment plant These methods were time consummg and maccurate 

Dunng the Vvaste mmlmizatlOn project alternative method<; fot analyzmg wastewater compositIOn were 
evaluated A deCISion was made to use a chemical oxvgen demand (COD) analyzer to perform fast, accurate 
analyses of orgamc loadmg<; m wastewater <;treams As a re<;ult of the project mformatIOn IS aVailable to 
operators to allow more timely adJu<;tments to do<;age<; of treatment chemicals The faclhty has lowered ItS use of 
treatment chemIcals and reduced the amount of contammated Vvastewater dIscharged to the wastewater treatment 
plant 

EqUipment 

Completion Date 

Spectrophotometer Suppher - HACH Company Loveland CO 
Cost - $4 935 (by USAID) 

May 1995 
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Company 
Industry 

Tartu Dairy 

Dairy 

Economic Benefits 

City Tartu 

Country Estonia 

Investment ($) Savings Payback 
USAID I Company I Total ($lYear) Penod 
6,450 I 0 I 6,450 10,400 < 8 months 

Environmental Benefits 
Reductions In Environmental Releases Raw Matenal 

Matenal Air Water Land Savings 
Fresh water - - 30,000 m0tyr 
Wastewater - 30,000 m3tyr - -

Company Profile 
Tartu Dairy located m Tartu I'i a regIOnal daIry cooperatJve <;upphed bv ov er 9 000 farmer'> In addItIOn to 
pasteunzed mIlk the daIrv produce~ chee<;e butter curd and packaged ICe cream Product~ are ')old pnmanl) 
wIthm the regIOnal market Surplu<; mIlk. and mIlk. that faIl') bactenal count I~ proce'><;ed to manufacture ca<;em 
Ca<;em 1<; exported to Germany for u<;e m the manufacture of certam type<, of pla<;tlc and glue The daIry 
processes approxImately 130 000 hters of mIlk per day 

Waste Minimization Project 
At Tartu mIlk delIvery trucks and ""he\ delIver) trucks are ""a')hed once per day \\ Ith a combmatlon of hot and 
cold water Proce<;<; eqUIpment "tOlage tank" and proce<;" and mIlk. delIVer) area~ are al<;o ""ashed once per <;hIft 
WIth hot and cold water In the pa<;t all c1eamng operatlOTI<; ""ere performed u<;mg open ended rubber ho<;es 
Operator') med fmgers at the dIscharge end of the ho<;e to develop a ... pray for c1eamng Spray created manuallv 
""a<, relatIvely mefficient for effectne c1eanmg Because the ho~e~ ""ere not eqUl Jped ""Ith <;hut-off nozzle~ the 
water"" a') often left runmng for penod~ of time untIl the operator~ had tIme to <;hut ott the needle" ah e~ located 
on the walls 

Dunng the"" a..,te mmImizatIon project methods for reducmg ""ater me \\ ere mve<,tlgated and Implemented HIgh 
pre')sure wa<;her'i connected dIrectly to ""ater <;upplv IIne<; ""ere purcha<;ed for c1eamng ot truck.<; productIOn areas 
and eqUIpment Open ended rubber ho'>e<; were eqUIpped ""Ith <,hut-oft ... pray nozzle... A<, a result of the project 
cOTI<;umptlOn of water ""a.., reduced b" 10 000 m'/year and wa')te""ater dhcharge.., ""ere reduced bv the <,ame 

amount 

EqUipment 

Completion Date 

HIgh pres~ure ""ashels Suppber'i - Tuff-Cat LIttleton MA Northern 

EqUIpment, Inc BurnsvIlle MN 
Strahman automatIc water saver spray nozzle'> Suppbel - Spraymg SY'item<; 
Company, Randolph NJ 
Cost - $6450 (by USAID) 

March 1995 
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Company 
Industry 

NORMA Collective Enterprise 
Metal Flnlshmg 

Economic Benefits 
Investment ($) 

USAID Company 
880 0 

Ernmonmental Benefits 

Matenal 
Fresh water 
Wastewater 

Company Profile 

City Tal"nn 
Country Estonia 

Savings Payback 
Total ($/Year) Penod 
880 2,600 4 months 

Reductions In EnVironmental Releases Raw Matenal 
Air Water Land Savings 
- - - 1,600 m;j/yr 
- 1,600 m3/yr 

NORMA CollectIve Enterpnse estabh<;hed 10 1891 as a manufacturer of tm boxes and hIgh quahty tm products 
has evolved mto a modern manufactunng facIlIty producmg a wIde hne of products These mc1ude automotlve 
safety belb and other metal and plastlc molded part<; for the automotIVe mdustry, household goods and toys from 
<;heet metal pla<;tlc toys and photo flash eqUIpment Sedt belts account for more than 90 percent of current 
productIOn volume The productIOn facIhty OCCUPIeS about 60,000 m of floor space MalO productIOn hnes 
mclude automatic zmc lllckel and chrome electroplatmg hnes automatIC powder pamtmg hnes, mJectlOn 
moldmg machmes and hthographmg and heat treatmg eqUIpment The plant employs about 1 600 skIlled 
workers 

Waste Minimization Project 
At NORMA water flow to the electroplatmg tanh. on the alkalme zmc hne was manually controlled by operators 
m the past Duong nonproductIOn penods the water valves to the electroplatmg tanks were often left open or 
water was added at hIgher than nece<;<;ary flow rates ThIs practlce resulted m excess water wnsumptlOn and 
dIscharges of wa~tewater to the wa<;tewater treatment plant 

Dunng the waste mIlllmIzatlOn project alternatIve methods for controllmg water flow to the electroplatmg tank 
were evaluated It was determmed that conductIVIty 'A-a<; an Important cntenon for determmmg the quahty of the 
nnse water To Implement the project conductI"Ity meten, coupled to automatIc flow controllers wele mstalled 
m the tanks When the conduCtIvIty meter set pomt IS reached the flow controller adds water untll acceptable 
conductIVIty levels are reached As a result of the project the facIhty reduced fresh water consumptIOn by 32 
percent or 1 600 m3/year and decreased operatmg costs 

EqUIpment 

Completion Date 

CondUCtlVIty meters SupplIer - Myron L Company Carlsbad CA 
Co~t - $880 (by US AID) 

September 1994 
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Company 
Industry 

NORMA Collective Enterprise City Tallinn 

Metal Finishing Country Estonia 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($Near) 
0 J 10,000 I 10,000 26,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air I Water I Land 
Hydrochloric aCid 36 tons/yr 1 I -

Company Profile 

Payback 
Period 

< 5 months 

Raw Matenal 
Savings 

36 tons/yr 

NORMA CollectIve Enterpn~e e<.,tabh<.,hed In 1891 a ... a manufacturer of tIn boxe" and hIgh qualIt) tIn product" 
has e\ohed mto a modem manufactunng facIlIty producmg a 'WIde hne of product" The"e mclude automotl\e 
..,afety belt~ and other metal and plastic molded part'> for the automotn e mdu<;tr) hou"ehold good" and tOYs from 
..,heet metal plastIc tOY'" and photo flash eqUIpment Seat belt ... account for more than 90 percent of current 
productIon volume The productIOn faCIhty occupIes about 60000 m of floor "pace Mam productIOn hne'> 
Include automatic zmc nIckel and chrome electroplatmg hne.., automatIc po'Wder pamtmg hnes mjectlOn 
moldIng machmes and hthographmg and heat treatmg eqUIpment The plant employ,> about I 600 ... kIlled 
workers 

Waste Minimization Project 
Hydrochlonc aCid 1<., u~ed extensIvely at NORMA In the past hvdrochlonc aCId 'Was purcha ... ed from ,>ource<; 
out<;Ide the countr) and ... hIpped m Improperl) eqUIpped tank car<., to an off "'Ite locatIOn 'W here It wa" reloaded and 
tran~ported to the plant There were sIgnIfIcant evapOl atI\ e Io,>,>e<, of h) drolhlonc aCid dunng tramter operatIons 
and a hIgh potential for spIlls dunng unloadmg and transportatIOn 

Dunng the waste mmimizatIOn project an mvestIgatIOn wa<, undertaken to reduce lo<;<.,e<, of hydrochlonc aCid 
dunng transfer and handhng operations FIrst altematl\ e <;uppher ... 'W ho met more '>tnngent shIppmg contamer 
cntena were IdentifIed and a new aCId ..,uppher 'Wa'> ,>elected Second an on-"Ite aCId "torage faCIhty eqUIpped 
'W Ith vapor control and spIll protectIOn eqUIpment was constructed A <, a re<,ult of the project shIppmg and 
trJ.mfer operatIOns Imprm ed and mtenm tramfer and <;torage ..,teps 'Were ellmmated Annual Io<;<;e" of 
hydrochlonc aCId were reduced by an e<;tImated 18 3 percent, or 36 tons/year 

EqUipment 

Completion Date 

Storage tanks, pIpmg Suppher - local 
Cost - $10,000 (by NORMA) 

September 1994 
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State Firm DauER Company 

Industry Metal FInishing 

Economic Benefits 
Investment ($) 

USAID I Company 
0 I 25,000 

Environmental Benefits 

Matenal 
Fuel 011 

Sulfur dioxide 
Nitrogen OXides 

Company Profile 

I 
I 

City Daugavplls 

Country latvia 

Savings Payback 
Total ($/Year) Penod 

25,000 57,000 < 6 months 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 800 tons/yr 

16 tons/yr - - -
64 tons/yr - - -

The State FIrm DauER IS the large<;t manufacturer ot mdu~tnal grade hand tools m Latvia The company 
produces electnc and pneumatIc hammers dnlb and <;aW5 Products are sold domestIcally and to Eastern and 
We5tern countnes ProductIon operatIons at DauER mclude ferroll'S metal castmg, mechamcal treatment plastIC 
moldmg electroplatmg polymer platmg and pamtmg In 199...J. DauER employed 1,690 people mcludmg 1,350 
productIon workers 

Waste MInimization Project 
Electroplatmg operatlOll'l at DauER Involve the followmg steps alkahne degreasmg, hydrochlonc aCId pIckhng, 
platmg and nnsmg In the past alkahne degreasmg baths certam platmg baths and nnse baths were heated by 
steam Steam was supphed to the electroplatmg operatIons from the boIler house located some dIstance away 
The steam 'lupply hnes were old and not well msulated resultmg m sIgmficant energy losses and hIgh operatmg 
costs 

Dunng the waste mmlmizatIon project method<; for Impro"mg the heatmg effICIency of the electroplatmg bath'l 
were evaluated Repairs to eXI'ltmg steam 'lupply hnes and m'lulatlOn were conSidered but not Implemented 
because of hIgh costs Instead the company mvestlgated alternatIve energy sources for 'lupplymg the necessary 
heat to the electroplatmg bath'l It was concluded that mstallatlOn of electnc heaters next to the electroplatmg 
baths would slgmflcantly decrease the heat losses prevIOusly expenenced from the steam supply hnes 
Furthermore the cost of mstalhng electnc heaters wa'l 'llgmficantly less than the cost of repamng and remsulatmg 
the eXlstmg steam lIne') 

By mstallmg electnc heaters next to the electroplatmg baths the company elImmated the energy losses aSSOCIated 
WIth the steam supply hnes As a re.,ult ot the waste mmlmizatIon project the company reduced ItS fuel 011 
consumptIon by 800 tons/year 

EqUipment 

Completion Date 

Portable electnc heaters SupplIer - local 
Cost - $25 000 (by DauER) 

May 1995 
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Company 
Industry 

State Firm DauER 

Metal Fmlshmg 

Economic Benefits 
Investment ($) 

USAID I Company 
9,300 I ° 

Envlronmentai Benefits 

Matenal 
Fresh water 
Wastewater 
Sludge containing heavy metals 

I 
I 

City Daugavplls 

Country Latvia 

Savings Payback 
Total ($lYear) Period 
9,300 10,550 < 11 months 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 21 000 m0;yr 
- 21,000 m3/yr - -
- - 50% -

The State FIrm DauER 1<, the large<;t manufacturer of mdmtnal grade hand toob m LatvIa The company 
produce<; electnc and pneumatIc hammer<; dnll<; and sa~<; Product<, are ..,old dome<,tlcalh and to Ea<;tem and 
We<;tem countne.., ProductlOn operatlOn.., at DauER mclude ferrou.., metal ca..,trng mechamcal treatment pla<;tIc 
moldmg electroplatmg polymer platmg and pamtmg In 199...J. D,lUER emploved 1 690 people mcludmg 1 350 
productIOn workers 

Waste MInimization PrOlect 
Electroplatmg operations at DauER Lomume large amounts ot tre<;h ~ ater tor nmmg of parts The ~ a<;tewater 
generated from nmmg operatIons 1<; chemically treated to remm e hea\, metal" In the pa<,t the nnsmg 
operatlOm and the ~a<;te~ater treatment proce<;.., were meffiCIent re<;ultmg m exce..,..,l\e ~ater consumptIOn 
wastewater dIscharges, and sludge generatIOn 

Dunng the v-.a<;te mmImlzatlOn project a comprehemive e\aluatlOn of the nn<;mg operatlOm and ~a<,te~ater 
treatment plant at DauER ~as conducted to IdentIfy opportumtre.., for reducmg v-. ater con<;umptIon v-. a<;tewatel 
dl,>charge<; and <;ludge generatIOn Several <;Imple lo~ co<;t eqUIpment modlficatlOm change" m operatmg 
practIces and proce<;<; control Improvements were IdentifIed and Implemented Flr<;t countercurrent nmmg 
method<; v-.ere adopted to Impro\ e water me effICIency Second conductl"it) controller<, ~ere m..,talled on nn<;e 
v-. ater bath., to <;upply ~ ater onlv when conductlvIt) exceed., pre<;et parameter.., Third nn<,e ~ ater feed <;parger<; 
(perforated pIpes) ~ere Installed for better mlXlng of fre<;h water to the nn<,e water bath Fourth, d~ell time over 
electlOplatmg tanks was mcrea<;ed to reduce cany mer of platmg <;olutlon mto the nn<,e bath<; Fifth flov-. meter<; 
were Imtalled on ~ater hnes to mea<;ure and control the flo~ rate of ~ater to the nme tanks SIxth a pH meter 
wa<; mstalled m the ~a<;tev-. ater treatment plant to Imprm e ..,eparatlOn of hea\ y metal<; and reduce <;Iudge volume<, 
Fmally a sludge level detector ~a'" m<;talled to elImmate aCCIdental dI..,charge.., of "ludge mto the ~a<;tewater 
<;tream A<; a result of the ~aste mmimizatlOn project the companv reduced fre..,h v-. ater u"age b, 21 000 m '/vear 
and decrea<;ed wa<;te~atel discharge<; by the <,ame amount The amount of ,>ludge contammg hemv metal<; wa<; 
also reduced by 50 percent 

EqUIpment 

Completion Date 

ConductlVlty controllers SupplIer - Myron L Compam Carlsbad CA 
Spargers flow meters, SupplIer - UtIlItIe<, Suppl) Compan) Medford MA 
pH meter, SupplIer - Great Lake<, Instruments MIlwaukee WI 
Sludge level detector SupplIer Ecolotech La GI ange IL 
Cost - $9 300 (by USAID) 

May 1995 
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Company 
industry 

Riga State Electric Motors BUilding Works 

Metal Finishing 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
0 I 2,000 I 2,000 

Environmental Benefits 

City Riga 

Country Latvia 

Savings 
($Near) 
46,400 

Reductions In Environmental Releases 
Matenal Air Water Land 

Fuel 011 - - -
Sulfur dioxide 13 tons/yr - -
Nitrogen OXides 53 tons/yr - -

Company Profile 

Payback 
Penod 

2 weeks 

Raw Matenal 
Savings 

660 tons/yr 
-
-

RIga State ElectrIc Motor BUIldmg Works (EMBW) IS a large manufacturer of varIOUS SIzes of electrIc motors, 
generators compre<;sors motor controls <.;tructural components machmmg tools steel and non-ferrous castmgs, 
and cOn'Sumer washmg and drymg machmes The faCIlIty IS vertIcally mtegrated WIth extensIve electroplatmg 
and metal fmI<;hmg operatIOn'S metal workmg ~hop<; and electrIcal 'Shops The plant employed about 2,700 
people m 1994 

Waste Minimization Project 
Certam electroplatmg baths at EMBW are mamtamed at elevated temperatures In the past the baths were heated 
by steam supphed from the boIler house located some dIstance av. ay The extensIve network of steam supply 
Ime'S were poorly mamtamed and msulated resultmg m exceSSIve :-team and energy losses through leaks m pIpes 
fIttmgs and broken In'SulatlOn Steam 10sse'S were estImated to exceed 50 percent 

DUrIng the waste mimmizatIon project It was determmed that repamng and remsulatmg or replacmg the eXIstmg 
steam supply hne<; was not feasIble due to hIgh co:-t AlternatIve heatmg ~ystems for the electroplatmg baths ""ere 
evaluated and a deCISIOn was made to mstall electrIc heater'S next to the plOcess tanks ThIS approach was SImple 
to Implement and 'ngmficantly le<.;s expemive than repamng or replacmg the eXIstIng steam hnes As a result of 
the project the company elImmated energy losses a<;socwted WIth the steam supply lInes and reduced ItS fuel 011 
consumptIon by 660 tons/year 

EqUipment 

Completion Date 

Portable electrIC heaters Suppber - local 
Cost $2 000 (by EMBW) 

May 1995 
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Company 
Industry 

Riga State Electric Motors BUilding Works 

Metal Finishing 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
10,145 I 2,000 I 12,145 

Environmental Benefits 

City Riga 

Country Latvia 

Savings 
($/Year) 
11,600 

Reductions In Environmental Releases 
Matenal Air Water Land 

Fresh water - - -
Wastewater - 800 m3jyr -
Sludge containing heavy metals - Yes Yes 

Company Profile 

Payback 
Penod 

12 months 

Raw Matenal 
Savings 

800 m0Jyr 
-
-

Riga State Electnc Motor BUIldmg Work ... (EMBW) I'> a large manufacturer of vanou,> '>Izes of electnc motor" 
generator" compre-."ors motor control" o.,tructural component" machmmg tool" "teel and non ferrou<; ca"tmgs, 
and comumer 'Na ... hmg and drymg machmes The facIlIty I'> \ ertIlally mtegrated wIth exten,)lVe electroplatmg 
and metal fml~hmg operatIon" metal \\>orkmg shop,> and electncal "hop'> The plant emploved about 2700 
people m 1994 

Waste MInimization Project 
EMBW operate'> two large electroplatmg Ime" whIch con'>ume large volume,> ot 'Nater for nmmg of electroplated 
parh The wa:-,tewater generated from the nmmg operatIOn.., 10., collected and chemIcally treated to remove 
chemlcah and heav v metals In the past the nmmg operatIOn.., and the\\> aste\\> ater treatment process were 
meffICIent re'>ultmg m excessive water comumptlOn and dIscharges ot heav v metal" 

Dunng the waste mmlmlzatIOn project a comprehemlve evaluatIOn of the nmmg operatIOn" at EMBW \\>a'> 
conducted to Identify opportumtIe'> for reducmg 'Nater consumptIon and \\>a..,tewater dlo.,charge,> Similarly the 
'Na~te'Nater treatment proceso., 'Nas evaluated to Identity opportumtle<; for reduung level'> of heavy metal" m 
\\>aste'Nater dl"charged from the plant C;;everal "Imple 10'N co'>t eqUIpment modIficatIOn<; and proce'>'> control 
Improvement... were IdentifIed and Implemented Flr')t conductIvIty controller" \\>ere m"talled on nme \\>ater 
bath ... to o.,upply \\> ater only when condUCtIVIty exceed,> pre"et parameter'> C;;econd nn<;e 'Nater feed '>parger'> 
(perforated pIpe'» were m-.talled for better mIxmg of fre"h 'Nater to the nn'>e \\>ater bath ThIrd flo\\> meter'> were 
mstalled on water line'> to measure and control tht. flo'N rate of 'Nater to the nn"e tank'> Fourth a pH meter was 

mstalled m the 'Nastewater treatment plant to Improve separatton of heavy metal" and reduce "ludge volumes 

Fmally a ~ludge le\el detector wa ... m'ltalled to ehmmate aCCidental dll,charge'l of >,ludge mto the Vvastewater 
..,tream As a result of the Vva5te mmlmlzatlOn project, the company reduced fresh water u"age bv 800 m l/vear and 
decreased waste\\> ater discharges by the "ame amount The project aho reduced the amount of heav v metals 
dIscharged to water and land and decreased the amount of fees pmd by the plant 

EqUipment 

Completion Date 

pH meter Supplier - Great Lake ... In<;trumento., MIlwaukee WI 
ConductiVIty controllers Suppber - Myron L Company Carlsbad CA 
Sludge level detector, Suppher - Ecolotech LaGrange IL 
Cost $10 145 (by USAID) $2000 (by EMBW) 

May 1995 
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Company 
Industry 

State JOint Stock Company "lokomotlve" 

Metal Finishing 

Economic Benefits 
Investment ($) 

USAID Company Total 
0 4,500 4,500 

Environmental Benefits 

City 
Country 

Savings 
($Near) 
10,600 

Daugavplls 

latvia 

Reductions In Environmental Releases 
Matenal Air Water land 

Fresh water - - -
Wastewater - 20,000 m3/Yr -

Company Profile 

Payback 
Period 

< 6 months 

Raw Matenal 
Savings 

20,000 m~/yr 
-

Founded m 1866 the State Jomt Stock Company LokomotIve IS a large plant that bUilds and refurbIshes dIesel 
10comotIve:- from Central and Eastern European cmtomers The plant IS vertIcally mtegrated and mcludes 
operatIOns for manufactunng and remanufactunng electnc motors :-tee1 castmg, forgmg machme :-hops 
electncal shops and electroplatmg LokomotIve employ" mer 2700 persons mcludmg 2,200 productron 
workers 

Waste Minimization Project 
As part of the refurbIshmg operatIOns at Lokomotlve the locomotIves are cleaned WIth steam and hot water m a 
speCIally deSIgned booth Wastewatel generated from the cleanmg operatIOns IS contammated WIth 011 grease 
pamt and solId matenals The wastewater IS sent to the plant's wastewater treatment faCIlIty before dIscharge to 
the CIty sewer In the past the steam and hot water med m the cleanmg operatIOns were generated from the 
plant's fresh water supply Costs assocIated WIth thIS pradice mclude the cost of fresh ~ater, wastewater 
treatment costs and envIronmental fees ba<;ed on the amount of contammated wastewater dIscharged from the 
plant 

Dunng the waste mmimIzatIOn project It was determmed that treated effluent water from the company s 
electroplatmg operatIOns could be used m place ot fresh water for locomotlve cleanmg (PrevIously, the 
electroplatmg effluent water was treated and dIscharged to the CIty sewer) To Implement the project the 
company mstalled water storage tanks, plpmg and other related eqUipment The maJonty of the necessary 
eqUipment was avaIlable on-site As a result of the project the company reduced Its fresh water consumptIOn by 
20000 m3/year and reduced Its wastewater dIscharges by the same amount 

EqUipment 

Completion Date 

Water storage tanks and plpmg (avarlable at plant) 
Cost - $4500 (by Lokomottve) 

May 1995 
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Company 
Industry 

State JOint Stock Company "Lokomotlve" 

Metal Finishing 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
9,862 1 0 J 9,862 

Environmental Benefits 

City 
Country 

Savings 
($/Year) 
11,000 

Daugavplls 

Latvia 

Reductions In Environmental Releases 
Matenal Air Water Land 

Fresh water - - -
Wastewater - 8,700 m3Jyr -
Sludge containing heavy metals - Yes Yes 

Company Profile 

Payback 
Penod 

< 11 months 

Raw Matenal 
Savings 

8,700 m3Jyr 
-
-

Founded m 1866 the State Jomt Stock Company Lokomotlve I ... a large plant that bUIlds and refurblshe" dle"el 
locomotne~ from Central and Eastern European customer<; The plant I ... \ertlcallv mtegrated and mcIude" 
operatIOn~ tor manufactunng and remanufactunng electnc motor<; .,teel castmg tOlgmg machme shops 
electncal shops and eleLtropldtmg Lokomotl\ e employ" 0\ er :2 700 per"om mdudmg :2 200 productIOn 
workers 

Waste MInimization Project 
LokomotIve operate~ an electroplatmg shop as part ot It<., 101Omotne bUIldmg and returbl"hmg operatIon In the 
past the fauhty con,>umed e'{ceS~lve amounts of water and dl<;charged largc amount ... ot wastewater because It 
lacked up-to-date proce<,<;es eqUlpment and procedures for nnsmg ot part<; 

DUllng the waste mmlmlzatIOn project a compreheml\e evaluatIOn of the nn<;mg operatIom at LokomotlVe was 
conducted to IdentIty opportumhe<, for reducmg water con"umptIon and \\-a<;tev.ater dI"charges Se\erallow (O.,t 
proce,>~ and eqUIpment modIfIcatIOns changes 10 operatmg prdctIces and proce".., control Improvements were 
IdentIfIed and Implemented Flfst countercurrent nnsmg method" v. ere adopted to Improve water u"e effIcIency 
Second conduLtI\ It) controllers \\-ere m~talled on nn ... e v. ater baths to <;upph water only v. hen conductIvItv 
eXleed~ pre~et parameter.., ThIrd nn~e water feed spargers (perforated pIpe ... ) v.ere m<;talled for better mrxmg of 

fre~h water to the nnse \\- ater bath Fourth dwell time 0\ er electroplating tank <; was Increased to reduce carrv 
oyer of plating ..,olutlOn Into the nnse baths Finally flo\\- meter" \\-Ith hand control~ and hand-operated valves 
were Imtalled on water hnes to mea~ure and control the flow rate of water to the nn..,e tank<; As a re..,ult of the 
wa.,te mInImIzatIOn proJeLt the company reduced fresh water mdge b" 8 700 m 'Jyear dnd decrea.,ed wastewater 
dI~chdrges b) the ..,dme amount The project abo reduced the amount of heavv metal ... dIscharged to water and 
land and decreased the amount of envlfonmental fees patd by the plant 

EqUipment 

Completion Date 

ConductIvIty controllers Suppher - Mvron L Company Carl "bad CA 
Flow meters Suppher - Burt Process EqUlpment Hamden CT 
Spargers Suppher - UtIhtIe~ Supply Company Medford MA 
Cost $9,862 (by USAID) 

May 1995 
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Company 
Industry 

State Riga Plant of Autoelectroapparatus 
Metal Flnlshmg 

Economic Benefits 
Investment ($) 

USAID Company Total 
0 10,500 10,500 

Environmental Benefits 

City 
Country 

Savings 
($Near) 
213,100 

Riga 

Latvia 

Reductions In Environmental Releases 
Matenal Air Water Land 

Fuel 011 - - -
Sulfur dioxide 62 tons/yr - -
Nitrogen oXides 25 tons/yr - -

Company Profile 

Payback 
Penod 

< 3 weeks 

Raw Matenal 
Savings 

3,100 tons/yr 
-
-

State RIga Plant of Autoelectroapparatus (RAE) I'> a large manufacturer of electromc subassemblies for the 
automotIve and truck mdustry The company produces wmdshield WIpers and WIper motor assemblies, 
mstrument panels liqUId level gauges and control/swItch assemblies The plant IS vertically mtegrated wIth large 
metal workmg electroplatmg/metal fmIshmg and electnc shop'> The company employs approxImately 2,500 
people 

Waste Minimization Project 
Certam electroplatmg baths at RAE are mamtamed at elevated temperatures In the past, the baths were heated by 
steam supplIed from the boIler home located some dIstance away The extenSIve network of steam supply lInes 
were poorly mamtamed and msulated re'>ultmg m exceSSIve steam and energy losses through leaks m pIpes, 
flttmgs and broken msulatIOn Steam losses were estimated to exceed 50 percent 

Dunng the waste mimmizatIOn project It was determmed that repamng and remsulatmg or replacmg the eXIstmg 
'>team supply lines was not feasIble due to hIgh cost Alternative heatmg systems for the electroplatmg baths were 
evaluated and a decIsIOn was made to Ill'>tall electnc heaters next to the process tanks ThIS approach was SImple 
to Implement and '>lgmflcantly le<;s expen'me than repamng or replacmg the eXIstmg steam lmes As a result of 
the project the company elImmated energy los'le'l assocIated wIth the steam supply lmes and reduced ItS fuel 011 
consumptIon by 3 100 tons/year 

EqUIpment 

Completion Date 

Portable electnc heaters Suppher - local 
Cost $10 500 (by RAE) 

March 1995 
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Company 
Industry 

State Riga Plant of Autoelectroapparatus 
Metal Finishing 

Economic Benefits 
Investment J$) 

USAID I Company I Total 
6,750 I 0 I 6,750 

EnVironmental Benefits 

City 
Country 

Savings 
($lYear) 
50,600 

Riga 
Latvia 

Reductions In Environmental Releases 
Matenal Air Water Land 

Fresh water - - -
Wastewater - 53,000 m3/yr -
Sluc!~e containing heavy metals - Yes Yes 

Company Profile 

Payback 
Penod 

< 2 months 

Raw Matenal 
Savings 

53,000 m0/yr 
-
-

State RIga Plant of Autoelectroapparatus (RAE) IS a large manufacturer of electrollic <;ubassembhes for the 
automotive and truck mdustry The company produce<; ~Ind<;hIeld \\ lper<; and \\ lper motor a<;sembhe'> 
In!>trument paneb hqUId level gauge!> and control/<;~ltch a""embhe<., The plant 1<; vertlcallv Integrated WIth large 
metal workIng electroplatIng/metal fInI<;hIng and electnc <;hop" The companY employ<; approxImately 2 500 
people 

Waste MInimization Project 
RAE s manufactunng operatIOns mclude electroplatmg/metal hm<;hmg hne<; In the pa<;t the fauhtv con<;umed 
exce!>SIve amount... of water and dl<;charged large amount<; of ~a'lte~ater became It lacked up-to-date processes 
eqUIpment and procedure., for nnsmg of part'l Moreover the faClhtv <; ~astewater treatment plant wa.., mefficient 
resultmg m hIgh levels of heavy metals dIscharged from the plant 

Dunng the wa'lte mmlmizatIOn project a comprehenSIve evaluatIOn of the nn<;mg operation<; and wa<;tewater 
treatment plant operations at RAE wa.., conducted to Identify opportumtle" for redul.1ng ~ater consumptIOn and 
~aste\\ater dI!>charge<; Several SImple low cost eqUIpment modlhcatIOn<; and proce<;.., control Improvements were 
IdentifIed and Implemented Flr'lt conductIVity controller" ~ere m<;talled on nme water baths to 'lupply water 
onl) ~hen conductIvltv exceed!> pre 'let parameters Second nnse ~atel feed "parger<; (perforated pIpe'l) were 
m~talled for better mIxmg of fresh water to the nnse water bath ThIrd flow meter'> were mstalled on water hnes 
to meaSUle and control the flo~ rate of water to the nnse tanks Fourth a pH meter wa'> mstalled m the 

wa~te\\ater treatment plant to Impro\ e preCIpItatIOn of hem y metals and reduce '>ludge volume,> Fmally, a ,>ludge 
level detector wa'> mstalled to ehmmate aCCIdental dIscharge'> of ,>ludge mto the wa<,le~ ater stream As a re'Sult of 
the waste mimmizatlOn project, the company reduced fresh water usage by 53 000 m 1/year and decreased 
\Nastewater dIscharges bv the 'Same amount The facIltty also reduced the amount at heav) metals dl<;charged to 
water and land and paId less envIronmental fees 

EqUipment 

Completion Date 

pH meter and controller Suppher - Great Lakes I05truments Milwaukee WI 
ConductivIty controllers Myron L Company Carlsbad CA 
Sludge level detector Suppher - Ecolotech LaGrange IL 
Spargers Suppher - UtilIties Supply Company Medford MA 
Cost $6,750 (by USAID) 

May 1995 
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Company 
Industry 

State Stock Company Riga Carnage BUilding Works 

Metal FInishing 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
12,300 I 0 I 12,300 

Environmental Benefits 

City 
Country 

Savings 
($Near) 
13,900 

Riga 

latvia 

Reductions In EnVironmental Releases 
Matenal Air Water Land 

Fresh water - - -
Wastewater - 8,000 m3/yr -
SludQe contalnlnQ heavy metals - Yes Yes 

Company Profile 

Payback 
Penod 

< 11 months 

Raw Matenal 
Savings 

8,000 m~/yr 
-
-

The State Stock Company Riga Carnage BUlldmg Works (RVR) IS a large facIlIty that bUilds and refurbIshes 
rallwav passenger carnage" The company:'> pnmary cmtomers are the former SOVIet Umon countnes Major 
operatIOns at the facIlIty are steel meltmg and castmg metal cuttmg hot and cold stampmg weldmg WIre 
pullIng ~ood workmg pamtmg and electroplatmg RVR produced over 1,480 tons of steel castmgs m 1993 
Currently the company employs about 3 000 workers 

Waste MInimization Project 
Electroplatmg operatIOn<; at RVR mclude cvamde zmc mckel and chrommm platmg and nnsmg In the past the 
facIlIty consumed exceSSIve amount" ot \\ ater and dIscharged large amounts ot wastewater because It lacked up­
to-date processes eqUipment and procedure.., for nmmg of parts Moreover the faCIlIty s wastewater treatment 
plant was meffluent resultmg m hIgh level" of heavy metals dIscharged from the plant 

Dunng the \\aste mlmmizatIOn project a comprehemne evaluatIOn of the nnsmg opeiatIOns and wastewater 
treatment plant at RVR was conducted to Identlfv opportumtIes for reducmg water consumptIOn and wastewater 
dIscharges Se\ eral sImple low co"t eqUipment modIfIcatIons and process control Improvements were IdentIfIed 
and Implemented FIrst conductIvIty controller.., ~ere mstalled on nn~e water baths to supply water only when 
conductivIty exceeds preset parameter" Second nme \\ ater feed spmgers (perforated pIpes) were m:,>talled fOl 
better mlxmg of tresh water to the nme water bath ThIrd flow meters and totalIzers were mstalled on water 
lIne" to allow operator" to mom tor and control the flow rate of water to the nnse tanks Fourth, countercurrent 
nnsmg methods were adopted to Improve water u<;e effICIency Fmally a sludge level detector was mstalled to 
ehmmate aCCIdental dIscharges of sludge mto the \\astewater stream As a result of the waste mimmizatlon 
project the company reduced fre"h water u"age by 8 000 m '/year and decreased wastewater dIscharges by the 
'>ame amount The faCIlIty also reduced the amount of hem y metals discharged to water and land and paid les'> 
envIronmental tees 

EqUipment 

Completion Date 

Spargers SupplIer - UtilItIes Supply Company, Medford, MA 
ConductIvIty controllers, SupplIer - Myron L Company Carlsbad, CA 
Flow meters and totalIzers flow sensor~ SupplIer - Burt Process EqUipment 
Hamden CT 
Sludge level detector Suppber - Ecolotech, LaGrange, IL 
Cost $12300 (by USAID) 

June 1995 
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Company 
Industry 

State Stock Company Riga Carnage BUilding Works City Riga 

Metal Finishing Country Latvia 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($Near) 
0 I 4,800 I 4,800 4,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Solvents 900 kg/yr - -
Paint waste - - 1,700 kg/yr 

Company Profile 

Payback 
Penod 

< 15 months 

Raw Matenal 
Savings 
900 kg/yr 

1,700 kg/yr 

The State Stock. Company Riga Carnage Bmldmg Works (RVR) 1<, a luge fdulitv that bmlds and returbl<;he<; 
raIlway pa,,-,enger carnage,> The company'<; pnmary cu'>tomer" dre the tormer So\let Umon countne" Major 
operatIOn'> at the tacllity are "teel meltmg and cd'>tmg metdl (uttmg hot and cold ..,tdmpmg weldmg \\-Ire 
pullmg wood workmg pamtmg and electroplatmg RVR produced 0\ er I 4-80 tom ot ..,teel ca<;tmg'" m 1993 
Currently the company employs about 3 000 workers 

Waste MInimization Project 
Rmlcar pamtmg operatIOn" at RVR con<,ume large amount" of pamt and re<,ult m '>lgmflcant relea<;e<; of orgamc 
vapor emiSSIOns to the atmosphere In the pa<,t the tacllity med high pre..,..,ure dlr ..,prav gun<, for pamtmg 

Dunng the wa<;te mmlmlzatlOn project alternatne pamtmg method<, \lvere evaluated for reducmg <;ohent 
eml<,slon~ to aIr A decI"lon \Iva" mdde to replace the high pre""llre dlr "'pray gum \\Ith h\drdulic pre"..,ure "pray 
gum The hydraulic pre.,..,ure <'pray gun.., use Ie..,,, pamt generate le<,.., \\ d<,te and produce better qualit'y re<;ult" 
A<, d re'>ult of the project the faCility leduced the amount ot pamt <,ohent.., reled<,ed to the atmo<,phere by 900 
kg/v ear and the amount of pamt wa"te generated dunng pamtmg operdtlOn,> b'y I 700 kg/'yedr 

EqUipment 

Completion Date 

High pressure hydraulIc spray gum Supplier - local 
Cost $4 800 (by R VR) 

June 1995 
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Company 
Industry 

JOint Stock Company ARTA F 

Metal FInishing 

City Riga 

Country Latvia 

Economic Benefits 
InvestmentJ$L Savings Payback 

USAID Company Total ($/Year) Penod 
13,900 0 13,900 7,900 < 22 months 

Emllronmental Benefits 
Reductions In EnVironmental Releases Raw Matenal 

Matenal Air Water Land Savings 
Fresh water - - - 3,600 m0/yr 
Wastewater - 3,600 m3/yr - -
Sludge containing heavy metals - Yes Yes -

Company Profile 
The Jomt Stoc~ Company ARTA-F located m RIga IS a medIUm-"Ized manufacturer of metal and plastic 
consumer accessones tor the fashIOn and garment mdustnes 

Waste MInimization Project 
ARTA-F operates an elet"troplatmg <;hop a~ part ot It~ manufadUIIng facIlIty In the past the faCIlIty consumed 
exce"~IVe amounts of water and dI')charged large amount" of v. astewater because It lacked up-to-date pro("'esses 
eqUIpment and procedure<; for nmIng of part') Moreover the tacIlItv s wa~tewater treatment plant was IneffICIent 
resultIng In hIgh levels of heavy metals dIs("'harged trom the plant 

Dunng the waste mInImIzatIOn project a (..,omprehensl\ e evaluatIOn of the nnSIng operatIOns and wastewater 
treatment plant at ARTA-F v.as conducted to IdentIfv opportumtIes for reducIng water consumptIOn and 
wa~tewater dIscharges Several "Imple low co"t eqUIpment modIflcatlOns and process control Improvemenb were 
Identlfled and Implemented FIf"t conductIvltv controllers were In<;talled on nnse water baths to supply water 
only v.hen conductlVlty e'(ceed" pre<,et parameters Second nn~e water feed spargers (perforated pIpes) were 
In~talled tor better mIXIng ot fre~h water to the nme v.ater bath ThIrd flow meter~ and totalIzers were Installed 
on water supply hnes to allow operator<; to mom tor and wntrol the flow rate of water to the nnse tanks FOUIth, 
In-lIne "ta!1c mIxer~ were Installed In the hne feedIng the wastewater pre-treatment tank for better mIXIng of 
wa<,tewater wIth sodIUm hydlOxide reagent~ FIfth an addItIonal preCIpItatIOn tank was added to Increase 
retentIOn time of wa"tewater v.Ith reagent" Fmallv a pH meter was m<;talled In the wa~tewater treatment plant to 
ImplOve separatlOn ot heavy metals and reduce "ludge volumes and a sludge level detector was mstalled to 
elImInate aCCIdental dIscharges of sludge Into the v.astewater stream As a result of the waste mInImIzatIOn 
project the company reduced fre-.h v. ater u~age by 3 600 m '/year and de("'reased wastewater dIscharges by the 
same amount The faCIlIty also reduced the amount of heavy metals dIscharged to water and land and paId less 
em Ironmental fees 

EqUipment 

Completion Date 

pH meter pH controller Suppher - Great Lakes Instruments MIlwaukee WI 
ConductiVIty controller,> SupplIer - Myron L Company Carlsbad CA 
Sludge level detector SupplIer - Ecolote(.,h, LaGrange IL 
In-hne statIc mIxers Suppher - EMI Incorporated Clmton CT 
Sparger" SupplIer - UtlhtIe<; Supply Company, Medford MA 
Sludge level detedor Suppber - Ecolotech LaGrange, IL 
Flow meter~ and totalIzers SupplIer Burt Process EqUIpment, Hamden CT 
Cost $13 900 (by USAID) 

November 1994 
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Company 
Industry 

JOint Stock Company Dauteks City Daugavplls 

Chemical Country Latvia 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total {$lYeaQ 
30200 I ° I 30,200 151,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Caprolactum monomer - - -
Organic wastes - 35 tons/yr -
Solid wastes - - 138 tons/yr 
Sulfur dioxide 54 tons/yr - -
Nitrogen oXides 22 tons/yr 

Company Proflie 

Payback 
Penod 

< 3 months 

Raw Matenal 
Savings 

270 tons/yr 
20 tons/yr 

-
-
-

The Jomt Stock Company Dauteks I.., a large ('hemlcal manutactunng taClht'y <'peCializmg m production of Nylon 
6 trom caprolactum The plant supphe,> techmcal and textile grade )' arn tor tlfe cord h<.,hmg hnes nylon 
~tockmg.., carpel'> curtam~ and utility bags The manufactunng tacllIt\ proce<.,<.,e<, more than 50 000 tonI, of 
caprolactum per year and employs oyer 2 000 people 

Waste Minimization Project 
At Dauteb, capron fiber I'> produced trom polycaproamld \\-hlCh In turn I'> produced by polymenzatlOn of 
(,aprolactum monomer Measurement and control ot vl'>COSlty In tht polvmenzatlOn redctlOn 1<., cntlcal for higher 
Yield high quality product and decrea5ed waste generatIOn In the Pd'>t the pol) menzatJon proce<;<; did not 
operate at optimum condItlOn~ resultmg m generatlOn of large dmounts ot \\-a<,te contdlnmg unreacted monomer 
and low molecular \\-elght compounds The dmount of sohd \\-u5te generated wa<., unnece<.,sanly high due to the 
luck ot ublhty by operator,> to contmuou<;ly momtor the changIng \ I <;('O<"lt" and adJu'>t the proce<;<; by controllIng 
mtrogen flow to the reactor PrevlOusly operators momtored \ I<"CO<;ltv by takIng pen odIC oft-hne mea<;urement<; 
The otf-hne VI~CO~lt)' mea5urement~ reqUired several hour~ and d." a re'>ult proce<,,> adJu<.,tment" could only be 

made penodlcally 

Dunng the waste mInimizatIOn project alternat1'.,e methods for mea<;unng vl<;CO<;lty were evaluated It was 
concluded that an on-lInt Vl'>COSlty meter would pro\ Ide operator'> With InformatIOn nece"..,an to control the 
polymenzatlOn reactIon at optImum COndItIOns As a result ot the project operator<; are now able to maIntam the 
proce~s at optimum conditIons re~ultmg m les<., generatIOn ot v. dste Dl5charge<, ot orgamc waste<; to water 
decrea~ed by 35 tons/year and generation of other solId v. a..,te.., \\- as reduced by I ~8 ton'>/year In additIon the 
project reduced the tacllIty ~ fuel 011 conwmptlOn by 270 tons/Year and ra\\- matenal U'.dge by 20 tons/year 

EqUipment 

Completion Date 

VIscometer AR806HPHT Supplier - Nametre Comp,mY Metuchen NJ 
Cost $30200 (by USAID) 

Noyember 1994 
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Company 
Industry 

Jomt Stock Company "Brocem" City 
Country 

Brocem 
Latvia Cement 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($lYear) 
10,000 I 4,000 I 14,000 336,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Particulates 88 tons/yr - -
Sulfur dioxide 96 tons/yr - -
Nitrogen oXides 38 tons/yr - -
Carbon monOXide 14 tons/yr - -

Company Profile 

Payback 
Penod 

2 weeks 

Raw Matenal 
Savings 

4,800 tons/yr 
-
-
-
-

The Jomt Stock Company 'Brocem' 1<; a large cement plant located about 120 kIlometers from RIga The plant 1<; 
desIgned to process wet <;lurry and ha<; a production capacIty of 600 000 ton<; of cement per year Other products 
mclude hme ceramIC and corrugated cement tJle~ and lImestone The company employs about 650 people 

Waste MInimization Project 
At 'Brocem ' the cement kIln<; are fIred WIth heavy 011 In the pa<;t a portable analyzer was used to measure the 
COmpO'iitIon of the kIln s exhamt ga.,e<; Thl<; mformatIOn dId not allo~ operators to adjust frequently the aIr-to­
fuel ratIO neces'iary for optImum fmng effICIency Under these operatmg condItIons It was necessary to keep a 
hIgh oxygen concentratIOn m the exhaust gas to prevent explOSIOns m the electrostatIc precIpItators ThIS resulted 
m hIgh fuel con<;umptIOn and hIgh particulate and sulfur dIOXIde emISSIons to the atmosphere The average fuel 
consumption was 180 kg/ton of clmker produced 

Expenmental data collected dunng the \\ aste mlmmlzatIOn project mdlcated that the fuel consumptIOn could be 
decrea~ed to 160 kg/ton of chnker If the oxygen concentratIOn m the exhaust gas IS contmuously mamtamed at I 3 
to 1 5 percent Under these operatmg condItion<; addItionally slgmficant decreases m exhaust gas volume and 
emI<;<;IOns ot particulate., and sulfur dIOXIde would be achIeved Ba<;ed on these expenmental data a deCISIon 
was made to mstall a contmuom oxygen/carbon monOXIde analyzer 

As .l result of the project operators now have aCLe<;s to contmuous measurements of oxygen and carbon 
monOXIde gas levels whIch enable them to mamtam an optImum alf-to-fuel ratIO m the cement krln The project 
has decreased the faCIlIty s fuel con:-,umptIon by 4- 800 tons/year and reduced emISSIOns of partIculates sulfur 
dIOXIde mtrogen OXIdes and carbon monOXIde 

EqUipment 

Completion Date 

O'\ygen/carbon monOXIde analyzer Suppher - AMETEK Inc PIttsburgh PA 
Cost $14 000 ($10,000 by USAID $4,000 by "Brocem") 

October 1995 
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Company 
Industry 

JOint Stock Company Lauma 
Textile 

Economic Benefits 
Investment ($) 

USAID I Company I 
0 I 0 I 

Environmental Benefits 

Matenal 
Dye 

Company Profile 

1 l' 

~ 

1:
1 

II j(ll:t I) 

City UepaJa 
Country Latvia 

Savings Payback 
Total ($lYear) Period 

0 5,600 Immediate 

Reductions In Environmental Releases Raw Matenal 
Air I Water I Land Savings 
- I 3,900 kg/year I - -

The Jomt Stock Company Lauma IS a large manufacturer of polve<;ter and cotton tabnc,> ,llld women <; foundatIOn 
apparel The company 5ell<; products pnmanlv to Central and Ea ... tern European countne<, More than 2 000 
workers are employed at the plant 

Waste Minimization Project 
Fabnc dymg operatIon<; at Lauma are performed m a c\o<;ed honzontal \e<,<,el A roll of fabnc con<;I<,tIng of 
5everal thou<;and CUbIC meters of matenal 15 placed m the ve<;<;el and dye '>olutlOn 1<, ddded ApproXImatel) 70 
percent of the dye m the solutIOn IS ab50rbed m the fabnc At the completIOn ot the proce<;5 C) de the d) e 
<;olutlOn contammg 30 percent of the ongmal dye loadmg 1<; dI<;charged untreated mto the <,e~er 

Dunng the wa<;te mImmIzatIOn project the plant evaluated alternatn e bldck d\ e<; m order to IdentIfy a dye that 
would have hIgher absorptIVIty m the fabnc A<; a result of the evaluatIOn a <;ub<,tItute dye ~a<, IdentIfIed that 
could be U5ed as a replacement for the black dye used prevlOu ... 1v at the faClht, Over 9') percent of the ne~ dye I ... 

ab<;orbed by the fabnc The co<;t of the substItute dye was eqUlvalent to the d\ e that ~ a<, replaced The project 
reduced the amount of dye dI5charged bv the plant mto the sewer b, 3 900 kg/\ ear and decIea ... ed the amount of 
envIronmental fees paId by the plant 

EqUipment 

Completion Date 

N one reqUIred 

May 1995 

34 



I I I I 

11:~I~:'\~MI"::U:~~,~~I~~~~~I,~r"~UlWUi~I'i~WW I: I 

Company 
Industry 

Jomt Stock Company Lauma 

Textile 

Economic Benefits 
Investment ($1 

USAID Company 
0 20,000 

Emmonmentai Benefits 

Matenal 
Fuel 011 

Company Profile 

City LlepaJa 
Country Latvia 

Savings 
Total _($lYear) 

20,000 26,000 

Reductions In Environmental Releases 
Air I Water I Land 
- I 100 % I -

Payback 
Penod 

< 10 months 

Raw Matenal 
Savings 

260 tons/yr 

The Jomt Stock Company Lauma IS a large manufacturer of polyester and cotton fabncs and women's foundatIOn 
apparel The company sells product... pnmanly to Central and Eastern European countnes More than 2 000 
workers are employed at the plant 

Waste Minimization Project 
At Lauma 5everal OIl-fired bOIlers are operated that 5upply steam and hot water to the plant and to residence~ m 
the neIghborhood SoIl around the plant 1" contammated wIth 011 trom past operatIOns The company antlcipates 
that future regulatIOns \\-111 reqUIre them to collect and treat ram water from the plant SIte to remove 011 
contammatIOn 

Dunng the wa5te mmlmizatIOn project alternatIve method5 tor treatment and possIble reuse of the contammated 
ramwater were m" estIgated A dellsIOn wa5 made to utllIze a RUSSIan technology to emulsIfy the 011 m the 
contammated ram water The fmely dlsper<,ed emulsIOn could then be mIxed WIth vlrgm fuel 011 and used as 
bOIler fuel As a re5ult of the project the plant sa" ed 260 tom/year of fuel 011 and ehmmated the 011 contammated 
wastewater dI"charged mto the "ewer The project also reduced the amount of environmental fees paid by the 
plant 

Equipment 

Compietlon Date 

SDM fuel 011 emulsIfIcatIOn system, Suppher - RussIan 
Cost $20 000 (by Lauma) 

May 1995 
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Company 
Industry 

Jomt Stock Company Lauma City Llepaja 

Textile Country LatVia 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($lYear) 
0 I 25,000 I 25,000 50,000 

EnVironmental Benefits 
Reductions In EnVironmental Releases 

Matenal Air Water Land 
Fuel 011 - -
Sulfur dioxide 14 tons/yr - -
Nitrogen oXides 57 tons/yr - -

Company Profile 

I 
I Ii I 

II' 

Payback 
Penod 

6 months 

Raw Matenal 
Savings 

715 tons/yr 
-
-

The Jomt Stock Company Lauma 15 d large manufacturer of pol\e"ter and cotton fabnc" dnd women" foundatIOn 
dpparel The company sell" product'> pnmanly to Central and Ed<.,tern European wuntlle<; More than 2000 
workers are employed at the plant 

Waste MII'Umlzatlon PrOject 
The Lauma plant occuple<., 11 5 hectare" under a <.,mgle roof v. hlch mclude<; manutacturmg mamtenance and 
admml'>tratlve offICe'> A ..,mgle heatmg "'y"tem \\-as u<;ed for both the otflce" dnd mamtendnce area In additIOn 
to normal office workmg dled~ thI<; heatmg <.,y <;tem wa<; operated dunng the <;econd "hltt and \\-eekend<; when the 
productIOn Ime.., \\-ere running m order to provide heat to the mamtenance drea Ho\\-e\er thIS re<;ulted m wa<;ted 
energy by heatmg the unoccupIed offIce" dunng evening'S and weekend" 

Dunng the v, a'>te minimIzatIOn project dn mve"tIgatlOn \\-a<; undertaken to determme It energy <;U\ mg<; could be 
dchleved by <.,eparatmg the <;mgle heatmg <"ystem mto two sy'>tem'> one <.,\ "tem tor the mamtenance area and a 
~econd <.;y~tem for the offICe) Separation ot the heatmg "y'>tem'> would allow the faCIlIt) to heat the mmntenance 

area after normal offIce workmg hour" wIthout heating unoccupied offIce'> It v,a<., determined that two "eparate 

heating loops could be m..,talled at reasonable expen)e The nev. heatmg ..,) "tern" are controlled bv thermo"tat<.; 

and zone valve., As a result of the project the faCIhty 'Saved 715 tons/year of tuel 0\1 

EqUipment 

Completion Date 

Thermostats and zone valves SupplIer - local 
Cost $25 000 (by Lauma) 

May 1995 
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Company 
Industry 

Daugavplls Plena Kombinats 

Dairy 

Economic Benefits 
Investment ($) 

USAID I Company I 
3,100 I 0 I 

Environmental Benef~ts 

Matenal 
Fresh water 
Wastewater 

Company Profile 

City Daugavplls 

Country Latvia 

Savings Payback 
Total ($/Year) Period 
3,100 6,500 < 6 months 

Reductions In Environmental Releases Raw Matenal 
Air Water Land Savings 
- - - 11,300 m::l/yr 
- 11,300 m3/yr - -

The DaugavpIls Dairy IS a regIOnal dairy located m northedst LatvIa In addItIon to mIlk the dairy produces 
cultured mIlk butter several types of cheese<; yogurt cream sour cream pressed curd, cottage cheese, vanetles 
of Ice cream and casem Except fot casem WhICh 1<; exported to Germany all the daIry products are sold wIthm 
LatVIa m the regIOnal market The darrv processe<; approxImately 110 metnc tons of mIlk daIly About 300 
people were employed by the darry m 1994 

Waste Minimization Project 
The darry dIscharges proces~ wastewater mcludmg whey to the mUnICIpal wastewater treatment plant To comply 
wIth CIty dIscharge regulatIOns for bIOlogIcalloadmg the dairy needed to dIlute the whey pnor to dIscharge Due 
to lack of mstrumentatIon to measure the bIOlogIcal oxygen demand (BOD) levels m the wastewater, the daIry 
was addmg more water than necessary to a<;sure complIance wIth the regulatIons In the past, BOD medsurements 
took up to fIve days and, as d result they could not be used to optImIze water addItIOn to the whey 

Dunng the waste mInImIzatIon project a conclusIon was reached that the addItIon of water to the whey could be 
optImIzed If a fast relIable method for mea<;unng BOD was aVailable ThIS was accomplIshed by purchasmg a 
chemIcal oxygen demand (COD) analyzer U<;mg the COD meter, mformatIOn on bIOlogIcal load m the 
wastewater IS now aVaIlable every hour As a result of the project the daIry has reduced water addItIon to the 
whey by 33 percent In addltIon to fresh water savmgs of 11,300 m3/yr, the facIlIty reduced wastewater 
dIscharges by the same amount 

EqUipment 

Completion Date 

COD analyzer Suppber - Hach Company, Loveland, CO 
Cost $3,100 (by USAID) 

Apnl1995 
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Company 
Industry 

JOint Stock Company "Kurzemes Plens" 
Dairy 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
3,000 I 0 I 3,000 

Environmental Benefits 

City 
Country 

Savings 
($lYear) 

9,300 

lIepaja 
Latvia 

Reductions In Environmental Releases 
Matenal Air I Water I Land 

Ammonia 12 tons/V] I - I -

Company Profile 

Payback 
Penod 

< 4 months 

Raw Matenal 
Savings 

12 tons/yr 

The 10mt Stock Company Kurzeme<, Plen'> I'> a regIOnal dairy wIth fl\ e pl.lllt'> located m the LlepaJa regIOn 
The daIry" mam products are mIlk yogurt cottage chee..,e keflr ..,our cream and butter The plant proce<;<;e<; 
about 100 metnc ton~ of milk per day The mam dairy umt located III the cIty of Llepa1a emploved 54 people m 
1994 

Waste Minimization Project 
The fIve dalf1e~ operated by Kurzeme.., Plens are <,upported by three refngeratton plant<; The refngeratlon umt<; 
dre over 50 year'> old In the past each refngeratlOn plant wa<; e<;ttmated to lo'>e approxlmatelv 4 tom of ammoma 
refngerant per year through leaky plpmg '>y'>tem'> The ddIry u<;u.1lh repaired major and Ob\IOU.., leak'> However 
manual ImpectlOll'> for leak'> were umafe due to the tOXICIty of ammoma gas Con.,equently mmor leak<; often 
were not detected and repaIred 

Dunng the waste mmImizatlOn project It wa'! determmed that rebUlldmg the refnger.1tlOn plant'! VIla'! not co<,t­
effecttve Imtead portable ammoma detectors were purchased for u<,e at each of the three refngeration plant') 
U')mg the~e detector'! the plants have been able to detect and repaIr vlrtualh all ammoma leak., and mamtam the 
refngerant <;ystems m leak-free condItIOn A<; a re~ult of the project a tot.11 of 12 tom/v ear of ammoma emI'!<;Iom 
IlltO the atmo'>phere have been elImmated from the three refngeratlOn plant" and worker health and .,afetv ha'! 
been Improved 

EqUipment 

Completion Date 

Portable ammoma detectors SupplIer - U S Industnal Product'! Co Buena 
Park, CA 
Cost $3,000 (by US AID) 

November 1994 
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Company 
Industry 

Kedalnlal State Chemical Plant 
Chemical 

Economic Benefits 
Investment ($) 

USAID Company I 
700 a I 

Environmental Benefits 

Total 
700 

City 
Country 

Savings 
($lYear) 
4,400 

Kedalnlal 
Lithuania 

Reductions In Environmental Releases 
Material Air I Water I Land 

Ammonia 30 tons/yr I - I -

Company Proflie 

Payback 
Penod 

2 months 

Raw Material 
Savings 

30 tons/yr 

Kedarmar ChemIcal Plant located about 100 km northwe~t of VIlmus IS one of the largest chemIcal plants m 
Llthuama The company manufacture~ sulfunc aCId phosphonc aCId monoammomum phosphate (MAP) and 
alummum fluonde IntermedIate and fmIshed products are exported to Eastern and Western European countnes 
and Japan The plant employed 1 384 people m 1994 

Waste Minimization Project 
In the manufacture of monoammomum pho~phate (MAP) at Kedamlar ammoma and pho~phonc aCId are reacted 
under controlled pH condItIons Farlute to mamtam pH at optImum leveb results m process upsets and exceSSIve 
emISSIons of unabsorbed ammOnIa mto the atmo~phere In the past pH levels were measured every 20 mmutes 
usmg pH paper The accuracy of pH measurement~ usmg thIS method wa~ poor Therefore to ensure that the pH 
levels were suffICIent the reactIon was controlled at a hIgher pH level than necessary ThIS was accomplIshed by 
overformulatIOn of the product resultmg m excess ammOnIa concentratIom m the fmal MAP product 

Dunng the waste mInImIzatIOn project methods for obtammg more accurate and tImely pH measurements wele 
mvestIgated It was determmed that a laboratory pH meter would proVIde pH measurements more qUIck.ly and 
accurately than the prevIOUS method InstallatIOn of a pH meteI has resulted m fewer process up~ets and ammOnIa 
emISSIOns to the atmosphere Better process contlOl has also Improved process effICIency and reduced the amount 
of ammOnIa consumed m the MAP reactIOn 

EqUipment 

Completion Date 

pH meter, Suppher - Onon HIllsboro, OR 
Cost $700 (by US AID) 

October 1994 
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Company 
industry 

Kedalnlal State Chemical Plant City 
Country 

Kedalnlal 
Lithuania Chemical 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($lYear) 
900 I 0 I 900 1,700 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Sulfur dioxide 06 ton/yr - -
Nitrogen OXides 024 ton/yr - -

Company Profile 

Payback 
Period 

< 7 months 

Raw Matenal 
Savlnqs 

30 tons/yr 
-
-

KedaImal Chemical Plant located about 100 1m northwest of V Ilnm:-. 1<; one of the large<;t chemICal plants III 

Llthuama The company mam.factJre<r sl'lfunc aC1d ppo<;pl)(\r}C aCId monoammonmm pho'lphate (MAP) and 
alummum nuonde IntermedIate and flm:-.hed products are exported to Ea"tern and W e<;tern European countnes 
and Japan The plant employed 1 384 people m 1994 

Waste MInimization Project 
The prodULtlOn proces~e~ at KedaImm are ,>upported by a thermoelectnc po\Ver plant mmg tour OIl-fired bOilers 
each burnmg 50 ton~ per hour of fuel The bOIlers generate steam to dnve turbme<; for electnuty dnd al<;o provide 
'>tedlll and hot v. dter for process reqUIrements and domestic use OIl-fIred burner<; generate <;oot and carbon which 
coat the ~team generatmg heat exchanger plpe:-. Thl:-' m turn reduce<; the heat tran"fer between the hot nue gas 
trom the bOIler and the cold water runmng through the heat exchanger pipe,> Poor hedt tran<;fer result'> m energy 
los~e,> To keep the heat e'\changer surfaces clean soot bUIld-up IS removed penodlcallv by a bla<;t of 'Iteam m a 
procedure called bOIler 'blov. down In the pa<;t the effecttvene<;<; of the blow dov. n was determmed bv 
measunng the ~ahmty of the blow down water III a laborator) Became the re'>ulh of thIS analv<;I" were not 
ImmedIately aVdllable, the) could not be used to effectn ely control the blow down proce".., dnd reduce the energy 
losse'i occumng due to poor heat transfer m the heat exchanger 

Dunng the waste mmlmlzatlOn project alternative methods for analyzmg "ahmty of the blow down water were 
1m estlgdted A declslOn WdS made to mstall a conducttvlt) meter which could m<,tantaneou<;ly mea<;ure the water 
~ahmty A~ d re~ult of the project frequent mea'iurement<; of blov. do\Vn water ~ahmt" are aVaIlable allowmg 
bOiler operator" to clean the heat exchanger effectively and maIlltam It m good condition The project re<;ulted m 
lower fuel consumptlOn and decreased eml~SlOns of sulfUI dioxide and mtrogen OXide" 

EqUipment 

Completion Date 

Conductl"lty/TDS meter CDH-42 SupplIer - OMEGA InternatIOnal 
Stanford, CT 
Cost $900 (by USAID) 

October 1994 
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Company 
Industry 

Kedalnlal State Chemical Plant 
Chemical 

Economic Benefits 
Investment ($) 

USAID I Company I 
1,000 I 0 1 

Environmental Benefits 

Total 
1,000 

City 
Country 

Savings 
.. ($/Year) 
26,000 

Kedamlal 
Lithuania 

Reductions In Environmental Releases 
Matenal Air I Water I Land 

Radiation Yes(a) 1 - I -
(a) 

Actual estimates not available at this time 

Company Profile 

Payback 
Penod 

2 weeks 

Raw Matenal 
Savings 

-

Kedmmm Chellllcal Plant located about 100 km northwest of VIlnIUS IS one of the largest chemIcal plants m 
Lithuama The company manufacture" sulfunc aCId phosphonc aCId, monoammomum phosphate (MAP) and 
alummum fluonde IntermedIate and fimshed products are exported to Eastern and Western European countnes 
and Japan The plant employed 1,384 people m 1994 

Waste Minimization Project 
Phosphate rock and sulfm are two raw matenals used m Kedmmm s processes Phosphate rock IS Imported from 
RussIa and sulfur I~ Imported from the Ukrame Some ot these raw matenals contam radIOactIve contammatIOn 
Because customers do not accept fIlllshed products that are radIOactIve Kedmlllm must mOllltor theIr raw 
matenals for radIOactIvIty In the past the facIhty 'Sent samples penodIcally to an outsIde laboratory for analysIs 

Dunng the waste mmimizatIOn project method~ for more rapId detectIOn of radIOactIvIty m raw matenals were 
evaluated A deCISIOn was made to purchase and use a portable radIOaCtIVIty meter on-sIte to screen raw matenals 
for radIOactIve contammatIOn before they are used m productIOn The meter can also be used to check and certIfy 
that fmal products are free of radIOactIvltv betore shIpment to customers As a result of the project, the plant 
mcreased ItS export sales and Improved worker and customer health and safety by reducmg exposure to 
radIOactIve matenals 

EqUipment 

Completion Date 

Portable radIOactIvIty meter Suppber - Technology AssocIates 
Cost $1 000 (by USAID) 

October 1994 
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Company 
Industry 

Kedalmal State Chemical Plant City 
Country 

Kedamlal 
Lithuania Chemical 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($lYear) 
2,000 I 0 I 2,000 4,600 

EnVironmental Benefits 
Reductions In EnVironmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Sulfur dioxide 1 ton/yr - -
NltroQen oXides 04 ton/yr - -

Company Profile 

Payback 
Penod 

< 6 months 

Raw Matenal 
Savings 

50 tons/yr 
-
-

KedmnIm ChemIcal Plant located about 100 km northwe'>t ot VIlnJU.., I.., one of the large<,t chemIcal plants In 
LIthuanIa The company manufactures ~ulfunc aCId pho'>phonc aCId monOdmmOnIUm pho<;phate (MAP) and 
alumInum fluonde IntermedIate and fInIshed products are exported to Ea'>tern dnd We..,tern European countne<; 
and Japan The plant employed 1 384 people In 1994 

Waste Minimization Project 
The productIOn processes at KedmnIm are ~upported by a thermoelectnc po\\el plant u<,Ing tour OIl-fIred bOller<; 

each burmng 50 tons per hour of fuel The bOIlers generate steam to dnve turbllle., tor electncIty and al50 provIde 
steam and hot 'Nater for process reqUirements and domestll use Watel fed to the boJler 1<; pre-treated to remove 
dissolved oxygen High level'S of dls~olved oxygen m water came corro..,lon and dep0..,It'> on the ImIde of the 
plpmg m the steam generatmg heat exchangers ThIS m turn reduce<; the heat tramter between the hot flue gao;; 
from the boIler dnd the cold water runnmg through the heat exchanger pIpe.., Poor heat tran..,fer re'>ult<; m energy 
lo~se~ The depOSIt'> must be manually removed by mamtenance per'>onnel PIpe.., and fIttmg'" that are ..,evelely 
damaged must be replaced ThIS proces~ 1'> both expeno;;Ive and tlme con<,ummg Therefore eftectlve removal of 
dI~solved oxygen from water 1'> cntlcal to extend heat exchanger hfe lower maIntenance cO'St') and reduce energy 
losses from mefficient heat transfer In the pa'>t dls<;olved oxygen lev el<; \\ ere mea<,ured penodically m a 
laboratory Because the results of thIS analYSIS 'Nere not ImmedIately available they could not be used to 
effectIvely control the water treatment process 

Dunng the waste mmImlzatIOn project alternatl've method<; tor analvzIng dI<,..,ohed o"'Igen In the bOIler feed 
water were Imestlgated A deCISIOn wa<, made to In<,tall a portable dl:-...,ohed o"'Igen meter In the water treatment 
plant As a result of the project, frequent mea<;urements of dl,><;olved oxygen an. ,1\ mlable U<;Ing thl<; 
mformatlOn, operators are able to mamtam low levels of oxygen In the boIler feed \\ dter The project re<;ulted m 
more effICient bOIler operatlOn lower mamtenance costs and decrea:-.ed fuel comumptlOn 

EqUipment 

Completion Date 

DIssolved oxygen meter PHDG-80 HH SupplIer - OMEGA InternatIOnal 
Stanford CT 
Co'>t $2 000 (by USAID) 

October 1994 
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Company 
Industry 

Kedalnlal State Chemical Plant City 
Country 

Kedalnlal 
Lithuania Chemical 

Economic Benefits 
Investment ($) Savrngs 

USAID Company Total ($Near) 
5,000 0 5,000 7,200 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Sulfur dioxide 1 ton/yr - -
Nitrogen oXides 04 ton/yr - -

Company Profile 

Payback 
Penod 

< 9 months 

Raw Matenal 
Savings 

52 tons/yr 
-
-

KedainIaI ChemIcal Plant located about 100 km northwest of VIlnIUS, IS one of the largest chemIcal plants In 
LIthuanIa The company manufactures -;ulfunc aCId pho"phonc aCId mono ammOnIum phosphate (MAP) and 
alumInum fluonde IntermedIate and fInIshed products are exported to Eastern and Western European countnes 
and Japan The plant employed 1 384 people In 1994 

Waste Mmlmlzatu:>n PrOject 
The productIOn proce<;<;es at KedaInIaI are supported by a thermoelectnc power plant USIng four OII-fued bOIlers, 
each burnIng 50 tons per hour of fuel The bOIlers generate ~team to dnve turbInes for eleltnctty and also proVIde 
steam and hot water for proce<;s reqUIrements and dome"hc use UtIlItIes are dIstnbuted to the faCIlIty through an 
extemlve network IncludIng over 10 km ot "team hot ~ ater \- acuum and aIr supply lInes Many of these supply 
hnes are old and reqUIre contInUOUS maIntenance for repaIr of leaks In the past, plant personnel conducted 
VIsual and audIble InSpectIOns for leah.s and conducted repam when leaks were detected However, many leaks 
went undetected due to Inacce<;'>IbIht) of pIpIng and hIgh bach.ground nOIse levels In the process areas ExceSSIve 
~team and water losses resulted from undetected leaks In pIpIng In addItIOn vacuum and hIgh pressure aIr leaks 
resulted In Increased power demand and hIgher fuel consumptIOn 

Dunng the waste mInImIzatIon project alternatIve methods for leak detectIOn were e\-aluated It was determIned 
that an ultrasonIc leak detector could qUIckly locate '>team ~ater and au leaks from a dIstance of up to 3 meters 
and could al<;o detect VIbratIons trom beanng'> that are mIsalIgned or In need of reparr Use of the ultraSOnIC leak 
detector not only detecb small leak <; but also ehmmates hazards asso('Iated With manual InSpectIOns ot hIgh 
pressure hIgh temperature lInes As a re<;ult of the project plant personnel have been able to reduce losses from 
leaks In utIhty hnes and reduce eqUIpment mamtenance costs In addItIon the facIhty reduced fuel consumptIOn 
by 52 tons/year and emISSIOns of sulfur dIOXIde and nItrogen OXIdes 

EqUipment 

Completion Date 

UltraplObe 2 000 leak detectmg system SupplIer - UE Systems Elmsford NY 
Cost $ 5 000 (by USAID) 

October 1994 
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Company 
Industry 

Kedalnlal State Chemical Plant City 
Country 

Kedalnlal 

lithuania Chemical 

Economic Benefits 
Investment ($) Savings 

USAID I Company I Total ($Near) 
10000 I ° I 10,000 22,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Sulfur dioxide 7 tons/yr - -
Nitrogen oXides 29 tonslyr - -

Company Profile 

Payback 
Penod 

< 6 months 

Raw Matenal 
Savings 

360 tons/yr 
-
-

Kedmmm ChemKal Plant located about 100 km northwe~t of VIlmu,> 1-' one of the large"t chemIcal plants m 
Lithuama The company manuiacture!-> sulfunc aCId pho'>phonc .1cId monoammomum phosphate (MAP) and 
alummum fluonde IntermedIate and fIm..,hed products are exported to Ea<;tem and We..,tem European countnes 
and Japan The plant employed 1,384 people m 1994 

Waste MInimization Project 
The productIOn proce~~es at Kedmmm are ~upported by a thermoelectnc power plant u..,mg four OIl-fIred bOIler" 
each burnmg 50 ton~ per hour of fuel The bOIlers generate steam to dnve turbme" tor electncItv and also provIde 
~tedm dnd hot water for process reqUIrement'> and dome~tIc use The fuel 011 burned In the bOIler\) contaIn') as 
much .1~ 2 5 percent sulfur The burner~ are old and lack the control I, necel,sary to a\)sure ethclent burnmg of fuel 
ThI~ re~ults m exce~SI"e fuel con~umptlOn and ~lgmflcant eml~SlOn~ of <;ultur dIOXIde to the atmosphere 

Dunng the V'Jd~te mmmllzatlOn project an Ime<.,tlgatlOn was undertaken to Improve the efflcIencv of the botler-. 
It was determmed that a combustIon ga'> analyzer would prm, Ide u-.eiul mformatlon to operator" to enable more 
effICIent bOIler operatIOn For example a combu~tlOn ga~ analyzer could be u<;ed to measure the oxygen and 
carbon monoxlde m the bOIler exhamt on a regular baw, Thl~ mformatlon m turn could be med bv operators to 
adJu'>t the mrltuel ratIOn for optImum burnmg effluency To lmplement the project a portable ,)tack gas analyzer 
was purchased and In~talled As a result of the project the faclhty reduced It" fuel cOll<;UmptIOn bv 360 ton<;/year 
and emISSIOns of ~ulfur dIoxIde and mtrogen OXIdes 

EqUipment 

Completion Date 

Portable stack gas analyzer Model 33 Supphlr - Testo Term Co Flanders, NJ 
Cost $10,000 (by USAID) 

October 1994 
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Company 
Industry 

Jomt Stock Company ACHEMA 
Chemical 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
24,000 I 29,000 I 53,000 

Em/lronmental Benef!ts 

City 
Country 

Savings 
($/Year) 
168,000 

Jonava 

Lithuania 

Reductions In Environmental Releases 
Matenal Air Water Land 

Methane - - -
Catalyst - - -
Nitrogen oXides 16 tons/yr - -

Company Profile 

Payback 
Penod 

4 months 

Raw Matenal 
Savings 

488 tons/yr 
8% 
-

Jomt Stock Company ACHEMA located about 120 kIlometers northwest of VIlnIUs, manufactures mho 
fertIlIzers Major products manufactured are ammoma urea ammomum mtrate methanol formalm carbamIde 
formaldehyde resms mtnc aCId and varIOUS types ot fertIlIzers ACHEMA employs about 2,200 people 

Waste Minimization PrOject 
ACHEMA operates SIX mtnc aCId productIOn umt'> NItnc aCId IS produced by bummg ammoma III aIr across a 
catalyst bed to form mtrogen oXIde~ (NO) The1>e oXIdes are cooled and absorbed m water to form mtnc aCId 
Regulatory laws lImIt the amount of NO emISSIOns to the atmosphere In order to reduce NOx emISSIOns IlltO the 
envIronment unabsorbed NO, IS heated and reacted wIth methane over a platIllum catalyst to form mtrogen ga~ 
In the past, the catalytIc converSIOn of NOx to mtrogen was mamtamed at temperatmes hIgher than necessary to 
assure maXImum converSIOn of OXIdes to mtrogen to meet regulatory gmdelmes ReactIOn at hIgher temperatures 
mcrea<;ed methane coo<;umptIOn and reduced the hfe of the expensne catalyst 

Dunng the waste mimmizatIon project method" were mvestIgated for reducmg the reactIon temperature to save 
methane and catalyst matenals It was determmed that an on-hne gas analyzer could be used to contmuously 
measure the amount ot NO m the stack gases ThIS mformatIOn could be used by operators to mamtaIn the 
catalytIC converSIOn reactIon at optImum level" thereby reducmg methane use and extendmg the hfe of the 
catalyst To Implement the project a gas analyzer wa<; mstalled WhICh contmuously and sequentially measures 
NO levels m the eXIt gases of the '>IX productIOn umts As a result of the project the facIlIty has Improved 
prO(.,ess effICIency saved raw matenah. and reduced NO emISSIOns 

EqUipment 

Completion Date 

Stack emIS~Ions analyzer PF 411PC 9531 Suppher - Rosemount AnalytIcal 
Inc La Habra, CA 
Cost $53 000 ($24,000 by USAID $29,000 by ACHEMA) 

September 1995 
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Company 
Industry 

Jomt Stock Company lltoda 
Plastics 

Economic Benefits 
Investment ($) 

USAID I Company I 
1,390 I 0 I 

Environmental Benefits 

Matenal 
Fuel 011 

Company Profile 

City Plunge 
Country llthuama 

Savings Payback 
Total . ($lYear) Penod 
1,390 1,710 10 months 

Reductions In Environmental Releases Raw Matenal 
Air I Water I Land Savings 
- J - J - 7 tons/y] 

Jomt Stock Company Litoda located m northwest Lithuama I'> a large manufacturer ot artifICIal leather The 
artifICIal leather I'> used m the manufactunng ot COll'lumer good" ,>uch a" luggage handbag'> gImes and 
upholstery LItoda:> export market I~ lImIted to the Central and Ea<;tem European countne<, The plant has an 
annual productIOn capaCItv of 20 mllhon square meters of artifiCial leather and emplov,> about 500 people 

Waste MInimization Project 
At Lltoda, artliICIalleather l~ produced by glumg and lammatmg PVC film v, Ith fabnc or Jer<;ey on calendar roll<; 
After calendarmg the matenal I'> pamted and dned The pamt contam<; about 90 percent dimethyl acetamide 
solvent Mo~t of thu, solvent I'> exhau<;ted mto the atmosphere dunng the drymg operatIOns The regIOnal 
envIronmental regulatory agency ha<, IdentIfIed about I 400 m of the plant property that I'> contammated WIth 
orgamcs emItted from the process The property I'> aho contammated v,lth 011 from past operatIOns To meet 
regulatory reqUIrement:>, Lltoda must collect and treat ram watel that falls on thI<' property to remove 011 and 
orgamcs contammatIOn In the past the ram water was collected and shipped off site for treatment Thl<; practice 
cost the plant about $1 200 per year 

Dunng the wa~te mmlml7atlOn project It was determmed that about 6 ill 1 of 011 'Na'> pre'>ent m the contammated 
ram water A declSlon was made to separate the 011 from the contammated water and u<;e It as fuel m the bOller 
house To Implement the project, a belt dnven 011 skimmer wa'l mstalled on the water collectIOn tank In addItIOn 
to :-.avmgs reahzed In fuel 011 recmery the project also reduced the company',> em Ifonmental fees and lIabIlItIes 

EqUipment 

Completion Date 

011 ~klmmer, SupplIer - AbnakI Corp Chagnn Fall" OH 
Cost $1 390 (by USAID) 

September 1995 
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Company 
Industry 

Jomt Stock Company Lltoda 
Plastics 

Economic Benefits 
Investment ($) 

USAID '- Company_ 1 
8,000 I a I 

Environmental Benefits 

Material 

City Plunge 
Country Lithuania 

Savings 
Total i$iYeaQ 
8,000 11,600 

Reductions In Environmental Releases 
Air I Water I Land 

Dimethyl acetamide 75 tons/yr I - I -

Company Profile 

Payback 
Period 

8 months 

Raw Material 
Savings 

75 tons/yr 

Jomt Stock Company Litoda located m north"" est Lithuama, IS a large manufacturer of artIfICIal leather The 
artlficial leather IS used m the manufactunng of con~umer goods such as luggage, handbag!'> gloves, and 
uphol<;tery Litoda'<; export market IS hmited to the Central and Eastern European countnes The plant has an 
annual productIOn capacIty of 20 mIlhon square meters ot artlfiCIalleather and employs about 500 people 

Waste MInimization Project 
Lttoda operates SIX pamtmg and fmIshmg lme'> The pamt contams about 90 percent dImethyl acetamIde solvent 
Most of thIS solvent IS exhausted mto the atmosphere as the concentratIOn of the solvent m the exhaust IS too low 
to bum or recm,er wIthout major capItal expendIture 

Dunng the waste mmimizatlon project an m\ estlgatlOn was undertaken to reduce the amount of solvent m the 
pamt formulatlOn After laboratory te<;ts and pilot runs It was determmed that the plant could reduce the solvent 
level m the pamt by 1 % However due to the <;tnct product reqUIrements and short processmg tIme, preCIse 
control of the pamt formulatIOn became cntical as the solvent content of the pamt was reduced Therefore, a fast 
and preCIse measurement techmque "" as reqUIred to allow operators to control the pamt formulatIOn at preCIse 
levels To accomplIsh thIS a gas chromatograph (GC) was purchased and mstalled The GC measures the 
solvent/dye ratIO m the pamt tormulatIOn and also measures orgamc levels m the exhaust gas As a result of the 
project the plant reduced the amount of orgamcs emItted mto the atmosphere by 7 5 tons/year The project also 
reduced the amount of envIronmental fees paid by the plant 

EqUipment 

Completion Date 

Gas chromatograph SRI model 8610 SupplIer - Alltech AssocIates, Inc, 
Deerfield IL 
Cost $8 000 (by USAID) 

September 1995 
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Company 
Industry 

Jomt Stock Company "Vllmaus BUitme ChemlJa" City 
Country 

Plunge 

Llthuama Plastics 

Economic Benefits 
Investment ($) Savings Payback 

USAID I Company I Total ($IYeal1 Penod 
10,500 I 0 I 10,500 21,200 6 months 

Environmental Benefits 
Reductions In Environmental Releases Raw Matenal 

Matenal Air Water Land Savings 
Fuel 011 - - 108 tons/yr 
Sulfur dioxide 2 tons/yr - - -
Nitrogen oXides 08 tons/yr - - -

Company Profile 
The Jomt Stock Company VIlll1au~ BUltme Chemlja located m V,lmu<; manufacture<; per<;onal care products 
and hou~ehold cleaners ,>uch a~ hatr ~pray,> air fre~heners deodorant,> car care product<; detergent<; and cleaner<; 
The product~ are ~old pnmanly m the domestic market Mam proce<;<; lIne'> at the plant are formulatIOn 
alummum can extru~lon and pamtmg and IIqUld pa'>te and powder packagmg and pamtmg The companv 
employs about 650 people 

Waste MInimizatIon Project 
At 'Vllmau~ BUltme Cheml]a alum mum cans are pamted m'>lde and out<;lde ~Ith <;olvent-ba<;ed pamt<; Pnntmg 
on pla~tlc and metab contamers I~ also done usmg soh ent -based pamt" The fac1 !ttv 1<, "ubject to regulatIons 
governmg ,>olvent vapor concentratlOn~ III ~ork areas To a<;'>ure comphance wIth the'>e regulatIOn<; III the past 
the plant mallltallled hIgher than nece~~ary leveh of bUlldmg exhau<;t rate<; It wa<, e'>tImated that the number of 
aIr exchanges m the process area ~ere about tWIce the frequency needed to meet the Itmlt~ HIgh exhaust rates 
mcrea&ed the amount of OUblde make up atr drawn IlltO the bUlldlllg In colder weather thI'> make up atr mu<;t be 

heated As a result of exceSSIVe exhaust rates energy wa" wa<;ted for unnece'>'>arv make up aIr heatmg 

Dunng the waste mImmizatIOn project methods for measunng concentratIOn<, ot mdlvldual <;ohent vapor<; m the 
productIOn area and for measunng the exhaw,t rates were Imestlgated It wa'> determmed that a gas 
chromatograph and an aIr velOCIty meter would allow the engmeer<; to optimIze the exhamt rate<; to meet the 
regulatory hmits for each chemIcal A~ a result of the project atr '>amples III the worklllg area are collected III 
l>ample tubes and analyzed for mdlVIdual chemIcal concentration<; The atr velOCIty meter 1<; med to optImIze 
exhdu~t rates The plant has reahzed a reductIOn m fuel con<;umptlon and I'> able to mamtam a safer workplace 
The project also reduced the amount of envIronmental fees patd by the plant 

EqUipment 

Completion Date 

Model 8610 gal. chromatograph and mtegratmg mlcroproce<;<;or Suppher­
Alltech ASSOCIates, Inc, DeerfIeld IL 
Cost $9400 (by USAID) 
Portable aIr velOCIty meter Suppher - OMEGA InternatIOnal Stanford CT 
Cost $1 100 (by USAID) 

September 1995 
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Compa.ny 
Industry 

AS Plasta Plastics Manufacturmg Company City 
Country 

VilniUS 

lithuania Plastics 

Economic Benefits 
Investment ($) Savings 

USAID I Company -' Total ($Nearl 
9,500 I 0 I 9,500 41,500 

Environmenta.l Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Polyethylene, other - - -
Organics 12 tons/yr - -
Sulfur dioxide 074 tons/yr - -
Nitrogen oXides 03 tons/yr - -

Company Profile 

Payback 
Penod 

3 months 

Raw Matenal 
Savings 

37 tons/yr 
160 tons/yr 

-
-
-

AB Plasta PlastIc:, Manufactunng Company produce'> polyethylene sheet bags and hIgh densIty polyethylene 
(HDPE) products such as pIpe,> bucket<. and other mdustnal and consumer products The plant also operates a 
process that recycles plastIc bag,> Imported from Germany to manufacture plastIc mdustnal and consumer 
product<; for nonsamtary use Product'S are '>old pnmanly to the domestIc market and the former SovIet Umon 
countnes Major opelatlOns at Plasta are pla:,tIc extru~lOn moldmg blowmg pamtmg and packmg 

Waste Minimization Project 
At AB Plasta PlastIc" recycled pla'>tIc bag'S are manually sorted ~ashed shredded, and thermoprocessed to 
produce polyethylene pallets The thermoproce'><;mg and extru<;lon of plastIc bags are slgmfIcant source~ of odor 
and an pollutIOn Proces'> eml'SSlOns mclude formaldehyde phenol'> acetaldehyde carbon monoxIde and styrene 
These compounds are regulated m accordance WIth both mdoor and ambIent aIr quabty standards In the past the 
extrusIOn plOCeS., was adjusted ba,>ed on nonquantItatIve mdlcatlOns of odor levels m the prot-ess area 

Dunng the wa'Ste mlmmlzatlOn project It wa<; determmed that the abIlIty to quantItatlvely measure mdlvldual 
aIrborne compounds would proVIde essentIal mformatlOn to allo~ opelators to make necessary temperature and 
pressure adjustment Sut-h adju<,tment<; would re'mlt m hIgher product YIeld and Improved compbance WIth 
regulatory hmlt'S for fugItIve eml"<;IOll<; To Implement the project, a gas chromatograph wa:, mstalled whIch 
measures concentratIOn ot mdlvldual orgamc compound:.. m the aIr samples As a result of the project the plant 
ha'> mCleased ItS product YIeld by ~ percent reduced ItS tuel oIl cOll5UmptlOn by 37 tons/year and reduced 
c.onsumptlOn of raw matenals by 160 ton'>/year The project also reduced orgamc emISSIOns from the faCIlIty by 
12 tons/year 

EqUipment 

Completion Date 

Ga') Chromatograph model 8610 GC and mtegrator SupplIer - Alltech 
A ')soclates Inc DeerfIeld IL 
Cost $9500 

September 1995 
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Company 
Industry 

JOint Stock Enterprise "IN KARAS" 

Rubber 

Economic Benefits 
Investment ($) 

USAID I Company I Total 
9,500 I 0 I 9,500 

Environmental Benefits 

City Kaunas 

Country lithuania 

Savings 
($/Year) 
13,220 

Reductions In Environmental Releases 
Matenal Air I Water I Land 

Organics Yes(a) J - I -
\a) Actual estimates not available at this time 

Company Profile 

Payback 
Period 

< 9 months 

Raw Matenal 
Savings 

Yes(a) 

INKARAS I~ a large manufacturer of mdu<;tnal and consumer rubber product<; Indu<;tllal product hne<; mclude 
... heet and cu'>tom desIgned mdustnal gaskets and other plOducts Consumer product hne~ mclude athletIc 
footwear and boob In a ~eparate product hne the company £11<;0 manufacture'> polyethylene <;ynnge<; and 
mtravenou~ ~ystem~ Rubber products are <;old pnmanly m Lithuallla and other Central and Ea<;tern European 
countnes Synnges are "old to We<;tern European countne<; a'> Vvell The plant emplov., about 1 200 people 

Waste Minimization Project 
FIlllshed rubber IS made by mlxmg orgalllc compounds and vulcalllzmg the mixed polymer at elevated 
temperature'> uther m mold~ or on roller':. The \ ulcalllzatlOn proce-.<; generate" large amounts of orgamc vapor 
emIS~lOns most of WhICh are exhausted mto the atmosphere wIth .,ome escapmg Into the proce'>S area These 
compounds are regulated m accordance with both mdoor and ambIent mr quaht" -.tandard<; In the past the 
exhaust ~ystems became coated wIth \ ulcamzatlOn by-product ... and needed to be cleaned frequentlv 

Dunng the Vvaste mllllmlzatIon project It was determIned that mea5U1ement of compound<; m the exhaU5t gas 
would alloVv the faCIhty to achIeve higher yIeld whIle reducmg eml"Slon<, to the atmmphere To Implement the 
project a ga'> chromatograph (GC) wa<; mstalled to meao.,ure concentratIons of compound ... In exhaust gase<; A<; a 
result of the project operators are able to mamtam the vulcamzatlOn proce.,<; under optimum condItlOns thereby 
producmg less vapors and redUCIng the labor costs assouated wIth frequent cleanIng and recondItlOnIng of 
exhaust ducts and fans 

EqUipment 

Completion Date 

Gas Chromatograph model 8610 GC and Integrator Suppher Alltech 
ASSOCiates, Inc , DeerfIeld IL 

Cost $9,500 (by US AID) 

September 1995 
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Company 
Industry 

Stock Company Akmenes Cementas City' 
Country 

Akmenes 
Lithuania Cement 

Econom~c Benefits 
Investment ($) Savings 

USAID Company Total ($lYear) 
10,000 46,000 56,000 150,000 

Environmental Benefits 
Reductions In Environmental Releases 

Matenal Air Water Land 
Fuel 011 - - -
Particulates 60 tons/yr - -
Sulfur dioxide 50 tons/yr - -
Carbon monOXide 35 tons/yr - -
Nitrogen oXides 20 tons/yr - -

Company Profile 

Payback 
Period 

5 months 

Raw Matenal 
SavlFlgs 

2,500 tons/yr 
-
-
-
-

Stock Company Akmenes Cementas I~ located m Akmene<" about 80 kIlometers northwest of VIlmus It IS a wet 
processmg cement plant wIth a productIOn capacIty of over 3 mIllIon tons of cement per year Akmenes sells 
cement to Eastern and Western European countnes The plant employs over 1400 people when operatmg at 
capacIty 

Waste MInimization Project 
Cement IS produced by feedmg a slurry of lImestone clay Iron oXIdes and SIlIca mto a rotary kIln whIch moves 
the feed towards the dI~charge end The burner IS located at the kIln dIscharge end generatmg mtense heat whIch 
travels upstream towards the feed end of the kIln When exposed to heat, the ~lurry forms cement compounds of 
SIlIca Iron alummum and calcIUm The kIlns u'>e sub:,tantIal amount~ of fuel Small Improvements m fmng 
effICIency can result m sIgmfIcant savmgs from reduced fuel consumptIOn 

Dunng the waste mmImIzatIOn project methods were evaluated for Improvmg burner effICIency by measunng 
combustIOn gase~ and temperatures m the kIln It was determmed that measurements of oxygen and carbon 
monOXIde could be used by operators to optImIze burner effICIency by adJustmg the aIr/fuel ratIo to mamtam the 
gas values wIthm a narrow deSIrable range Temperature measurements could be used to venfy the aIr/fuel ratIO 
adJustment~ to assme maXImum enelgy output from the fuel To Implement the project, a gas analyzer was 
mstalled WhICh wntmuously measures oxygen and carbon monOXIde m the exhaust gases In addItIon, a 
pyrometer wa<; mstalled to measure temperature at <,IX pomt~ m the burnmg zone As a re~ult of the project the 
plant leduced fuel 011 consumptIOn by 2500 tons/year and reduced emISSIOns of partIculates sulfur dIOXIde, 
carbon monOXIde and mtrogen OXIdes 

EqUipment 

Completion Date 

Gas analyzer 350 SupplIer - Testa Term Inc, Flanders NJ 
Cost 17 000 (9 000 by USAID $8 000 by Akmenes) 
Pyrometer SupplIer - Quadtek Redmond W A 
Cost $39000 ($1000 by USAID $38000 by Akmenes) 

September 1995 
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WEC Pollution Prevention Centers 
In Estoma, Latvia and Lithuania 

PPC at Estoman Management InstItute 
Anne Randmer, DIrector 
Sutiste 21, Room 253 
Tallmn EE0034, Estoma 
Phone +372-2-52-16-29 
Fax +372-6-392-112 
E-matl anne@emi e~tnet ee 

PPC at RIga Busmess AdvIsory ServIce 
Mrs NatalIa Ladutko, DIrector 
Perses Street 2-518 
RIga, LV 1011, LatvIa 
Phone +371 782 8250 
Fax +371 7828251 
E-mall natalIa @ Ippc org Iv 

PPC at Kaunas Umverslty of Technology 
Prof Dr JurgiS Stamskls, DIrector 
Institute of Envllonmental EngmeerIng 
DonelatClo 20-307 
3000 Kaunas, Llthuama 
Phone +3707-209372 
Fax +3707-22 1003 
E-matl ppc kaunas@apmI ktu It 


