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I. INTRODUCTION 

Under the technical assistance program for Central and Eastern European 
countries funded by the United States Agency for International Development, the 
World Environment Center (WEC) tea -n conducted a reconnaissance visit to the 
Perion Akkumulatorgyar Battery Plant in Hungary in August 1993 (Trip #1). The 
purpose of that visit was to establish the feasibility of a Waste Minimization 
Demonstration Project (WMDP) and to select the subject for such project. As a 
result of discussions and mutual consultations during Trip #1, the proposed waste 
minimization project to reduce process water usage and lead discharge was 
defined. Subsequently, the necessary monitoring instrument was purchased and 
delivered to the plant. 

During Trip #2 (April 1994), operation of the monitoring equipment was initiated. 
Plant personnel was trained in its use and maintenance, as well as in waste 
minimization techniques. 

The purpose of Trip #3 (made in February 1995) was to reyiew all collected project 
data, evaluate final results and conclude the technical part of the WMDP. 

The project was formally closed on March 24,1995. 



II.EXECUTIVE SUMMARY
 

In pursuing the goal of alleviating existing environmental pollution in Hungary 
caused by industry, WEC among other various activities, is implementing a 
program called waste minimization. This program focus,;s on the potentials of 
reducing environmental pollution through improvements in production processes 
resuting in more efficient utilization of nat, ral resources. 

To demonstrate the attractiveness of this pollution control strategy in Hungary, 
three (3) large industrial enterprises were selected at which WEC-sponsored 
Waste Minimization Demonstration Projects (WMDP) were implemented. 

One of these plants was Perion Akkumulatorgyar Rt., the largest producer of lead 
acid batteries in Hungary. 

Following WEC's team visit in August 1993 to initiate the project, as well as a 
number of meetings and mutual consultations with plant management, the subject 
for the WMDP was selected. It was decided that the projep.t will focus on reduction 
of water usage including a decrease of wastewater flow, and on reduction of 
quantities of lead released into the environment. 

To facilitate the project WEC provided the necessary equipment which included 
automatic wastewater samplers, flowmeters for measuring water flows, a toxic gas 
detector and dyes for mapping waterflows. The total cost of equipment donated by 
WEC for this project amounted to $25,977. 

Following installation of the equipment, sources of excessive water usage as well 
as potentia! for wastewater re-use were identified and corrective steps were 
undertaken toward reduction of fresh water consumption. Simultaneously, Perion 
Co. has introduced and enforced a plant-wide permanent water-saving policy. 

The WMDP was very successful, reducing water usage by 38% (annual reduction 
amounted to over 50,000 m3) and reducing lead discharged into the municipal 
sewer by 40%. Total savings resulting from this project were $72,000 per year. 
The payback period was less than half a year. 

Environmental benefits resul. ig from the project included: 

0 reduced water consumption (better utilization of natural resources); 

0 improved pre-treatment at the plant site; 

0 reduced wastewater load on municipal water pollution control plant; 

0 reduced quantities of lead discharged into the environment; and 
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0 increased awareness by plant personnel of more efficient water use. 

In addition to environmntal and financial dividends, the WMDP demonstrated to 
the management of an important and currently profitable enterprise in Hungary (as 
well as to other companies) the attractiveness of the waste minimization concept in 
combating environmental pollution. The project was formally closed at the meeting 
held on March 24, 1995. 

For further details of the WMDP, refer to the enclosed Esca Tech, Inc. report. 
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ESCA TECH, INC. 
Contamination Control Systems & Services PHONE 414) 351-5404 	 FAX (414) 351-5406 

1752 West Silver Spring Drive 
Milwaukee, Wisconsin 53209 

Apr i l 14 , 1 9!)5 Page I or 5 

Mr. Thomas J . McGrath
 
m s
Vi ce President - Technical IProgra
 

Wo rl(I Env i ronmen I Center
 
419 Park Avenuie Soii I h
 
St i te 1 80(0
 
New York, NY 1001(6
 

)RE: er ion Akkuuit Ia Iorgyar V/as te Mini mi za t ion
 
Demonstration Project, Visit 
to Budapest,
 
Hungary; I'eb.uary 23, 1995 and 
March 24-27, 1995
 

Dear Mr. McGrath:
 

This is the final report 
of the 	accomnpl ishments in Budapest

at Perion Akkumulatorgyar, 
for the Waste Minimization
 
Demonstration Project "Water Use 
Reduction and Lead
 
Discharge Abatement."
 

Resul ts:
 

The plant provided data tor years 1)91 through 1994. Water 
u'-e at the plant was rediuced by :18 % over the two year
projeet, froin 1992 through 1994. Total two year water
 
savings was 103,500 m3 (27,345,01)0 gal I ons) . , ead
 
(Ii s cIa rg-e I o t iv ii i c 
 pal sew er were re(fu ce(I )y an
 
estimate(] 
 40 %. 'Ille two year total reduction in lead
 
di scha r ges 
arv es t i ma I ed a t 350 k i I o grams (770 pound )
The total project cost savinis was $72,040 
per year.
 

The water u.;agKe totals and lead in Itheir di.scharge is 
tabulated below: 

Year 	 Water Use Lead Discharge Discharge

cubic meters kilograms 
 Penalties
 

000 HUF
 

1991 	 284.500 
 3,300 (es limated) 3,1(7

1 992 1( 7 , G0 0 
 500 ( es t i Illa I , d) 97 1
 
1993 128,71)00 350 
 391 

1 994 	 103.1)00 301 

Tuev I) 1 a n I r v )o e (I I h i s r i ne would h a v . ) e v 311),O 11)U
hifh(;r i ' 1 iil)rov. einenIs froim tle porojecI iad not 
0 c e II r r- - (I. 

331 
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The lead content of the waste water discharges for 1991 and 
1992 were estimaated by the plant and regulatory agency on 
the basis of grab samples. The automatic waste water 

sanipl ers prov ided resu I ts thtat were consi s ent Iy higher 
than the grab samples. The lead conte-,t of the waste waler 
discharge was revised u pwar(ds 1o IIIake the earl ier resulI s 

agree wi t the waste water sampler results. 

S av ings:
 

The plant reported 	the following savings for the two year
 

project. Savings are reported in ItJF x 1,000, with 1992 as
 

the base year and are calculated in current costs, to
 
account for inflation.
 

Savings resulted from reduced expenditures to purchase 

fresh water, lower civil penalties for excess lead in the 
di scha rge wa ter and reduced co:; ts to purchas e cheii ea Is to 

treat the waste water and lower energy .osts to operate the 

wa, [tv wa le r s yss Item. 

Category: 	 Targeted Savings Achieved
 
Savings 1993 1994
 

Fresh Water (Ise 1,833 1,867 3,100
 

Civil Penalties 700 4,464 4,518
 
rva lIen hemi ca
('t I s
 

& Energy Cos I 658 575 575
 

Totals: 	 3, 191 6,907 8, 193
 

)ol Ia r Sav ings : 	 $69,000 $78, 1)00
 

Total savings over the two year project for 1993 and 1994 
Col) i rI)V we r e 

4,968 ()1)() 
Wat !r I reatmenI cheIIicals & e!nergy: 1,150,00) IJl" 

Re(iiced di sc harge penalIti es: 8, 982,,001) IfJl" 

Water costs: 	 0, u'
 

Total: 	 15,100,000 llUF
 

hl!)1)
$143,1 ' I 


Avevra gev savings per y ear1: 	 $71,900 US11)
 

the
T h e p I a it I c o n s i d e r s Ih is a v e r y s iic v e s s ru I s I r I I( t 
wi I he 	 on hii ow, r.(tilc e 

consun pt ion and d ischarlr es of Iead i li Iuh i r was I wa I r 
I ilru Ihic r. 

pirojvcI aid b con inlinitt i r io 	 watIer 
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Additional savings projected not
were 	 but 
 realized in the
 
following areas:
 

1. 	 Reduced sludge volume, disposal, handling and
 
transportation costs.
 

Waste water treatment sludge 
volume was not reduced as
 
expected. As evaluated source waste
they 	 each of water,
 
some water streais that did not require treatment (e.g.
cooling waters) were diverted from the waste water
 
treatment system, and water.s wereother 	 that previously
untreated replaced volume
the (e.g. shower and sink water,

laundry and laboratory waste water). The was
resull t the
 
same volume of water is treated, the samie quantity of 
sludge is 	 but metalgenerated 	 the content of the the waste 
water leaving the factory has been reduced.
 

2. 	 Energy savings were less than expect~ed.
 

Savings in the energy needed to thepump reduced water 
volumes was offset by addi I ional pumps used to recirculate
 
w a t e r.
 

3. 	 Savings in the use of 
water treatment chemicals was
 
less than expected.
 

The 	instrumentation provided allowed 
them better control of
the rate treatment chemicals were added, but the volume of 
water trealed remained essentially constant.
 

Continuing Work:
 

They 
plan the rol lowing work to cont inue thi s project on 
the i r own. 

I . ui Id a thi rd " Lame I I a" set t I ing chamber. This wi I I 
a I I ow them to a I ways have two set t I i cgchanbers o)n I in(! 
w 
h i I e I h e y c I e a n o n e . A I p r e s n I I It e y I a k v )o I h 
s v t I I i nfg chiambers of f I ine eaei week for 24 hoiirs to 
c I(!a n I It,m. )1ir i rig IIhe s v t w t) da ys IIv ,y d o it o f Ila v v 
S ii 1 i c i I ' i Io e 1'f ec li v:t : I I in) f va pa I.y i veI y revIIo V e 
s oI i dS. 
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2. 	 They plan to install a polishing filter. Test results
 
front their pilot tests were:
 

Water discharged form "Lamella" settling chambers:
 

Time: 
 8:00 11:00 13:00
 
mg/I mg/I mg/I
 

Dissolved lead: 0.29 0.20 0.30
 
Total lead: 	 0.76 0.74 0.94 

After running this material through the water filter:
 

Dissolved lead: 0.17 
 0.21 0.20
 
Total lead: 0.23 
 0.21 0.22
 

installation of this equipment will redlce the lead
 
discharges by art addi tional 61 ki logranis per year. 

I feel the Per ion pl ant t rully embraced the Waste 
Mini n i za t i on approach on thi s projec t . They i nvo I ved 
people in every department of the plant from the beginning
with training (o identify where excess water was used and 
in identifying how it could be reduced. The involvement 
ever, extended to the weekend security guards who closed the 
water valve on Friday afternoon and could only lurn the 
water on bor pre-approved weekend projects. 

The 	 project befran wilh an i ni t i al visi t to the fact I i ty
f roi A iu us t 2 - 5, 1993. The WEC t earn inc u d ed )r. Raymond 
, . Fed e r , WI11C (Consiul I ant , Mr. Dan i 1e P. Ask i n . of I-S(A
T ,e It , Irtc . ; a s p e i a I i s I i n i nd ii s r i a I h y f, e ite a I d 
envi 	roninental ern gineering controls for processors of lead, 
a rs en i c , n i cke I andl eadu i lin and Ms. 'suzsl annra l)orko, WI,'C 
Coord i ria o orot Ilun ar i an Te c Ini ca I 	 Prof r aii. 

1)e r i o ' W sItae Mi It i i1 i za l i on Project f e a ill w a s I rainil;d on the 
) 1
e(qli	 pi ent siipplied by Mr. Carl Selhw i if and I) a ni e ) . As k i n . 

1) e !" i s .rp oje(,'l Ie alli (,(-Insis t!i(] of: 

aszlo SolI i Manag'er 1,:rivi ronilll it t. II val h 4 S a f'elY 
Io z - e l ) a c Ir o v e s s 11n Igu c v(I , W;t I t, r S.' s iiits 

MikIo s Nag.ry ,'n e-encr , A liioliatioi ies i fr nerlectr,ical i 

A g it' .i ior v a I Ih Ch ci i c a I in g i It v vr Ie ader o1'
 

I i Ite r It a i ona I (Groip
 
Saidor Kovacs 1ginIe 
 r I ner gy & Wai Ie r Nys I e iis
 
Fe rev sa j Ct elll i 1,nr
t (i :h c a l i nee r
 
i) r . ,1,zs ( f Ke r i G c n e r a I Ma n a g e r
 
Zsuzsanna iDorko WC Technical Coordinator, ilungary
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Closing Ceremonies:
 

The closing- ceremony was March 24, 1995 at the offices of
Per ion in Midapest and the project was completed on March
27, 1995 wi th final training on implement inff the Permanent
 
Waste Minimizat ion lProfgram.
 

On March 
27, 1995, a seminar on Implementation of the Waste 
Minimization 
Profgram was presented by Daniel P. Askin 
to
 
the fol iowinf members of Per ion's staf1'. 

Dr. Maraz Finance Manager
 
F . Cs a jha l, abo ra tory CI i er 
P. Kovacs Maintenance Manager

J. Lontai Deputy 
Mf-r of Nickel Cadmium and Dry
 

Cell Factory

E . Sz I anka Qua I i t y Cont rol 
V. Ilee i)Cii ProducI i on Manager
S . Ken Mf-r I, ead( A c i (I Ia 1I er31',-1, I ant 
S . Kovaes M gr Ener[gy Siippl i es 
F. Spa(es En g i neer for Was Ie Wa I er 

Also in attendance were Zsuzsanna [orko, WEC Coordinator 
for Technical )rograms and Zsuzsanna Pi rkner Director of 
Ihe Iun1ar ian Po I I t iono 1)revent ion Center. 

I wish to Ithank I he people o I Per ion for tIte excel lent
cooperation we have received on this project. I also wish 
t o s . a t e w ha a p 1 ea s u r e i i. s t o w o r k w i t h t h em. 

If you have any questions, please cal I me. 

S i n1ccerec I y 
FSCA Tech, Inc. 

Daniel I1. Askin 


