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EP3 Tu~llsia Final Report 

Ths  document constitutes the final report for the closing of the Environmental Pollution 
Prevention Project (EP3) Turnsla program It sumrnmzes the activities and achevements of 
the project over two years and a half period (from October 1993 through March 1996) 

1.1 Overview of EP3 

EP3 - Tunrsla offrce was establrshed In the fall of 1993 by USAlD/Tunrsra and the Project 
In Development and Environment (PRIDE) of USAID'S Near East Bureau. The oblectrves 
of the project are to 

establrsh sustarnable pollutron preventton programs In developing countrres; 

transfer urban and ~ndustrtal pollution preventron expertrse and ~nformatlon; and 

support efforts to Improve envrronmental qualrty 

The project was managed by Hagler, Barlly, Inc and the Tunwan offrce included three 
professionals and two support staff. 

Rachrd Naftr, Offrce Dtrector and Prrvate Sector Spec~al~st 

Hal rma Bal t M'rad, Informatron Specralrst 

. Maher Harmel, Pollutron Preventron Eng~neer 

Let la Abassl, Secretary 

b Sadok Ghlrou , Drlver 

lmmedtately after ~t became operat~onal, the EP3 Tunista offtce slgned three memoranda 
of understanding (MOUs): one wrth the MlnrstPre de I'Environnement et de 
I1Am6nagement du Territo~re (MEAT), one the federation of Tunls~an Industry (UTICA) 
and one wtth the lnstrtut Regronal des Sc~ences lnformattques et des Telecommuntcat~ons 
(IRSIT) The MOU wrth MEAT outlrnes a framework for cooperatron and support to the 
Government of Tunrsra In promotmg urban and lndustrral pollutron prevention. The 
MOU w ~ t h  UTICA outlrnes a framework for cooperatron wlth tndustry chambers and 
prwate rndustrlal enterprises. The MOU wtth IRSIT establishes procedures for jornt 
development of the Tunlsta Envwonmental lnformatlon System (see Annex 1) 
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EP3 Fmal Report 

Thls chapter reviews the achievements of EP3 Turus~a m 

outreach and tramng, 

~ndustrial pollut~on prevention assessments, 

techrucal and policy support to government, and 

2.1 Outreach and Training 

Throughout the life of the project, EP3 Tunisia has undertaken (desrgn and 
implementatron) five outreach semlnars and e~ght trarnlng workshops More than 600 
part~c~pants took part in these outreach and trarning actlvlties, includ~ng more than 250 
from industry, 100 from government, and 200 consultants and engrneering students In 
addltlon, EP3 Tunrsia staff have part~crpated in more than 15 national and ~nternatronal 
conferences and semlnars and have met ~ndividually wrth more than 100 representatrves 
of government and Industry to promote pol lutron prevention 

2.1.1 Outreach Seminars 

EP3 Tunisla conducted f~ve  outreach seminars in drfferent parts of the country- Tun~s 
(kick-off sem~nar), Sfax in the center, Gab& In the south (In assoc~atlon wrth the 
Chamber of Commerce and Industry of the South), Jendouba in the northwest and 
Bizerte in the north ( ~ n  assoc~atlon with UTICA). The purpose of these oneday semlnars 
was to introduce the EP3 Tun~sia program and promote pollution prevention among 
industry, government, and NGOs A total of 342 part~crpants attended these seminars, 
includ~ng more than 250 from rndustry and about 100 partlapants from government (see 
Annex 2). 

2.1 -2 Training Workshops 

In add~tron, EP3 Tunrs~a organ~zed e~ght technical training workshops focusing on the 
concept and practrce of industr~al pollutron prevention. A total of 204 part~clpants took 
part in these workshops, including 28 from industry, 40 from government, 30 consulting 
engineers, and 91 engineermg students (see Annex 3) 
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Two workshops were targeted exclusrvely at engrneering students from the Ecole 
Natronale des Inghreurs de Tunrs (ENIT) and the Ecole Nationale des Ingenieurs de 
Monastlr (ENIM) One workshop was organrzed at MEAT w ~ t h  the employees of MEAT 
and ANPE All other workshops were attended by a mixture of industry managers, 
government representatrves, un ivers~ty professors, and various professronals. One 
workshop was organrzed jorntly with the Chambre Syndrcale Nationale de la Gestion 
lndustrielle de ItEnvironnernent et du Recyclage (Centre de Formation Continue, Bordj 
Louzir) 

A train-the trainer program was also developed and delivered . this one week training 
transferred necessary pedagogrc and technrcal tools on pollutron preventron to private 
sector trarners, un rvers~ty professors, and heads of trarnrng with rn the government to 
enable them to traln therr target audience In pollutron prevention 

An other trarnrng workshop was organrzed In collaboratron with WEF and the Tunrsran 
Offrce of Water Sanrtatron, ONAS and targeted government engineers as well as 
rndustrrals The main objective of thrs workshop i s  how to apply pollutron prevention 
techniques In industrral waste water treatment faci 1 itres 

2 1.3 Participation in Conferences 

EP3 Tunrsra staff have also partrcrpated In more than 22 conferences and seminars 
organrzed by other groups In Tunrsra and abroad and attended by more than 1,500 
partrcipants from Tun rsran and rnternatronal government agencres and NCOs 

2.1.4 Meetings 

In addition to training and outreach activities, EP3 Tunrsra staff met wrth more than 120 
government and industry representatrves (one-on-one or in groups) to promote the 
concept and practice of pollutron prevent~on For example, the EP3 Tunisla Office 
Drrector made presentattons on pollution prevention and the mrssion of EP3 Tunrsra to 
Board rneetrngs of the followrng organrzatrons 

0 FedGrat~on Natronale de Chirnre, 

Tunisian American Chamber of Commerce; 

Federation Nationale de Tourrsrne; and 

0 Chambre de Commerce du Sud 

Chapter 2 EP3 Tumsia Achievements 3 
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2.2 Industrial Pollution Prevention Assessments 

EP3 Tuntsia has conducted pollution prevention assessments at 11 ~ndustrial plants 
(battery manufacturing, oil extraction and soap manufacturing, electroplating, textile 
dyeing, leather tanning, and printing, sugar beats plant) and two hotels Working with 
engineers and managers at each factlity, these audits have identified a total of 218 
pollution prevention measures, including 16 matertals substitution, 40 process 
modification, 102 general good housekeeping, 20 energy conservation, 28 water 
conservation, 7 I n-process recycl I ng and 5 off-site recycl ing measures (see Annex 4) 

Implementation of these pollution prevention measures by the audited facilities is well 
under way thanks to the commitment of audlted factlities and the follow-up assistance 
services provided by EP3 Tunisia As indicated in the evaluation of EP3 results (Annex 
4), the lmplementation pace was satisfactory given and the enterprises reaped benefits of 
pollution prevention by reducing their operating costs and took advantage of the short 
pay back period on the~r investment In fact the identifled pollution prevention 
measures will 

0 cost the audrted industries about 1 1 million DT to implement, and 

reduce operattng costs by about 4.5 million DT annually 

Operation and malntenance cost savings are due largely to water and energy savings 
Indeed, implementation of the recommended pol lutlon prevention measures wil l 
conserve, each year, at least. 

232,000 m3 of water, 

620,000 kwh of electrlctty, 

500,000 m3 of gas, and 

465,000 llters of fuel 011. 

Moreover, the recommended pollution prevention measures will reduce raw materials 
consumption, waste generation and environmental pollut~on, decrease wastewater 
discharge fees and penalties, reduce workers' exposure to hazardous substances, and 
Improve product qual~ty and reduce the frequency of defects 

Chapter 2 EP3 Tu~lls~a Achievements 4 



EP3 Final Report 

EP3 has provrded assrstance to the aud~ted fac~lrtres as they ~mplement the 
recommended pollution preventlon measures Post-audrt support rncludes rdentrfyrng 
equrpment vendors, testrng and verrfrcatron, and measurrng economrc and env~ronrnental 
performance of I mplemented measures 

2 3 Technical and Policy Support to Government 

EP3 Tunisia has worked w ~ t h  the Government to promote the pollution preventlon 
concept and practice In Tunisia To achieve this objective, EP3 Tun~s~a and the Minrstry 
of Envrronment, MEAT srgned a Memorandum of Understandrng In December 1993 

EP3 Tunrs~a has worked wrth MEAT and the Tunrsian Envrronmental Protectron Agency, 
ANPE to 

formulate a pollutron preventron polrcy statement that would be approved at the 
mrnrster~al level, and 

develop a pollutron preventron strategy (objectrves) to be followed by a pollution 
preventron work plan (actrvrt~es and mrlestones) to rmplement the strategy 

2.3.1 Government Pollution Prevention Strategy 

Wtth techn~cal ass~stance from the USEPA, EP3 Tunrsra has drafted a whlte paper wrth 
recommendatrons for a cleaner productron strategy In Tunma The government was 
responsrve to some of the recommendat~ons of thrs paper and In the fall of 1995 the 
Depollutlon Fund Comrnrttee dec~ded to make elrg~ble for government preferentral 
flnanclng all ~nvestment In pollut~on preventron Thrs IS a very ~rnportant step taken by 
the government to promote the practice of pollutron preventron wlth rn mdustry 

2.3.2 Training of Government Staff 

As d~scussed rn Sectron 2.1, more than 90 government staff partrclpated In EP3 Tunrsra 
outreach semmars and tra~nrng actrvrties. Judgrng from the evaluatron and feedback 
recerved, most partrcrpants found these outreach seminars and tra~nlng actrvltres unique, 
rnformatrve, and useful In partrcular, EP3 Tunrsra organrzed a halfday workshop at 
MEAT wrth 12 partrcrpants from MEAT and ANPE 

Workrng with the Water Envrronment Federation, EP3 Tunrsla organ~zed a tralnrng 
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workshop to ONAS on pollutron prevention and wastewater treatment facrl~ties 

2.4 Information Dissemination 

EP3 Tunrsra has become a major source of pollutton prevention mforrnation in Tunrsra 
EP3 Tunrsra's information clearrnghouse is built around. 

0 a lrbrary of pollution preventron documentatron (hard coples); plus 

0 the Tunrslan Envrronmental Information System (TEIS), a computer-based data 
management system accessrble vra Internet 

2.4.1 Library of Pollution Prevention Documentation 

EP3 Tunrsra's lrbrary contarns more than 900 publlcatrons and reports on pollution 
preventron W ~ t h  support from EP3 Washlngton, EP3 Tunrsla has responded to more 
than 30 lndrv~dual requests for rnformation on pollutron prevention (documents, reports, 
case studres) A sample of requested documentatron rncludes 

technologres to recycle 
- plastrcs 
- marble and lrmestone powder 

0 pollutton prevention for 
or1 and gas pipelrne projects 
electroplatrng industry 

0 I S 0  9000 qualrty standards 

0 envrronmental educatron materrals 

0 pretreatment of textile dyeing wastewater 

EP3 Tunrsra obtarned requested documents from EP3 Washlngton and forwarded them as 
qurckly as poss~ble to the users In the process, EP3 Tunisla was able to augment ~ ts  
pollutron prevention library Beneficrarres of these rnforrnation requests have ~ncluded 
mrnrstrres and government agenctes (e.g., MEAT and ANPE), educat~onal mst~tutions 
(e.g., Ecole Natronale d'lnghieurs de Gabes), and industries. 
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2.4.2 Tunisian Environmental Information System (TEIS) 

In addrtron, EP3 Tunrsra, working wrth IRSIT, has desrgned the Tunrsran Envrronmental 
Informatron System (TEIS) IRSIT has burlt the computer shell of the system, whrch IS 

now operational The TElS IS the first and so far only pollutron preventron rnformatron 
network to be developed by any of the EP3 offrces worldwrde TElS has three main 
components. 

(1) InMagrc catalogurng system, whrch constrtutes the EP3 Tunrsra PP Irbrary, 

(2) local rnformatron system, whrch provrdes rnformatron on local PP databases 
developed by EP3 Tunrsra (e g , people, ~ndustrres, requests for PP informatron, 
and envrronmental legrslatron and regulatrons), 

(3) rnternatronal rnformatron system, whrch provrdes rnformatron on rnternatronal PP 
databases using the Gopher system. 

More detarls on the TEIS are avarlable In Annex 5 

2.4.3. Publications 

In addrtron to In publrcatron of papers and artrcles on pollution preventron In the major 
newspapers and rndustrral envrronmental magazrnes, samples of the artrcles publrshed In 
Tunwan newspapers are attached In Annex 6, EP3 Tunrsra rn~trated the preparatron for 
publrcatron In french of manuals on Pollutron Preventron for the textrle, electro-platrng, 
tannery and hotel ~ndustrres. These publ~catrons wrll be ready rn the course of 1996 as 
post project actrvrtres Several artrcals on the EP3 Tunrsra experience were also publrshed 
In internatronal pollutron preventron and cleaner productron magazrnes namely: UNEP 
"Industry and Envrronment Cleaner Productron", UNEP "Cleaner productron Worldwrde 
" and Ecomed "Cleaner productron In the Medrterranean Regron". Annex 7 represents 
some success storres of EP3 Tunrsra 
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CHAPTER 3: CONCLUSIONS, LESSONS LEARNT AND PROSPECTS 

Desp~te the relatrvely short per~od of the project (2 1/2 year), the Tunisran EP3 program 
made a s~gn~f~cant contr~butron to establrsh a susta~nable pollut~on prevent~on program In 
Tun~s~a In fact, the understand~ng of the concept and the practlce of pollut~on 
preventlon techniques w ~ t h ~ n  local Industry has gone pract~cally from n ~ l  to broad 
acceptance Inspite of an env~ronment that favors end of plpe treatment and offers no 
incent~ves for the adoption of pollution prevent~on However the ach~evements of the 
project does not mean that all of the object~ves stated on the project paper were 
achieved F~rst the project time frame was too short to achreve such an amb~t~ous goal, 
and second the project has only the merrt to rn~t~ate a process, an approach that w ~ l l  
ult~mately change a behav~or, a way of thinkrng and do~ng that focusses on an Integrated 
preventwe strategy At this po~nt ~t IS appropriate to summarrze the lessons learnt from 
the EP3 p~ lo t  project and analyze the prospects of pollutron prevent~on In after the EP3 
project era 

Lessons learnt 

The EP3 project played a major and effectwe catalyst role to Introduce pollutron 
preventlon concepts and practices In Tunls~a through the d~fferent programs w ~ t h  
~ndustry, government, unrverslty and NGOs 

The EP3 project contr~buted to the buildmg of local capacrty that w ~ l l  prove to be 
cr~t~cal  to the susta~nability of pollut~on prevent~on In Tunwa 

The EP3 project managed to create a network of local organ~zations ( chambers of 
commerce, unrvers~t~es and NGOs) interested in promoting pollution prevent~on 
nationwide. 

The EP3 project succeeded to get the government commitment to promote the 
adopt~on of pollut~on prevention, this IS measurable by the creation of fmanclal 
mcentwes through "the depollut~on fund" and appo~ntment of a pollution 
prevention coordmator w~thln the m~n~stry of env~ronment 

EP3 Tun~sia 1s identified and recognrzed as belng the focal point for promoting 
and lmplement~ng pollution prevent~on In Tun~s~a wh~ch led to the creat~on of 
"the Centre de Product~on Propre, CP3" to carry on pollut~on preventlon act~v~t~es 
after the close out of the EP3 project. CP3 IS now consulted systematically for 
actlvlties relat~ng to pollution prevention and cleaner technologies 
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The EP3 project has rarsed awareness for the adoptron of pollutron preventron but 
more effort and especrally t~me wrll be needed to stimulate demand for it by 
rndustry Tunrsian rndustry IS domrnated by Small and Medrum Enterprrses 
(accountmg for 90% 
of all enterprrses) whrch are conservatrve, resistant to change and rnnovatron and 
are rather reactwe. So far they started to respond to the command and control 
approach because of the effort of law enforcement by the mmrstry of 
envrronment. It i s  anticipated that today 's context context wrll lead SMEs to take 
more seriously environment management where pollutron preventron can be seen 
as the most vrable alternatwe to reduce pollution and save money 

The EP3 project has been perce~ved by rndustry to be narrow rn rts scope and 
does not solve all environmental problems facmg the enterprises especrally if they 
are requrred by the envrronmental authorrty to rnstall pretreatment plants 
Accordrng to our experience the project would have strmulated demand qurcker if 
it had offered ~mplementat~on of "Envrronment Management Systems" ~ncludrng 
eco-audrts, product life cycle analysrs, eco-labelrng and treatment, In addrtron to 
PP audlts, whenever requ~red. 

The EP3 program as initially desrgned proved to be too intensrve and extensrve at 
the same t~me There were too many different actrvrtres for rmplementatron ( 
audrts, trarnrng, outreach seminars, clearrnghouse) that had the local staff In 
permanent pressure to produce and not having enough time to assess market 
needs and adjust the potential demand 

The EP3 project strategy was rather horrzontal by targetrng many different sectors 
(seven) but had not worked intensively on any one of them It would had been 
more effrcrent to allow more tlme to go In depth In one or two sectors, after 
havrng tested several sectors, and develop for each one of them an Integrated 
program ~ncludmg the demonstratron audrt, speciflc trarning , rnformation 
drssemlnation and publrcatron 

Even though the EP3 project achreved good results wrth the government by 
makmg it Include cleaner productron act~ons among the actrons to be frnanced by 
the "depollut~on fund", rt d ~ d  not succeed In rncludlng pollution prevent~on 
assessments as a requrrement by law whrch IS crrtrcal for the sustarnabrl~ty of the 
pollutron preventron concept However, changrng the regulations would requlre 
more t~me than what was avarlable for the project 

As a demonstration project, the EP3 project drd not go In depth rnto the 
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implementatron of the recommended options It relied on the commitment of the 
rndustr~es to implement However, several of these rndustries seemed to loose 
momentum after the assessment 

The approach of EP3TTunrsia project was to conduct as many assessments as 
possible However, fewer but in depth assessments would have had a better 
Impact on rndustries to stimulate interest in pollution prevention Moreover, 
conducting 13 assessments rn 2-year time frame put local staff under pressure and 
handicapped them in the most crrt~cal phase of the assessment which is the 
follow-up 

The horrzontal approach of EP3TTunisra project in dealing with industrial sectors 
may not be very effrcient in buildrng local expertrse in one or two sectors, but it 
showed that pollution prevention can be applied in any sector lncludrng the 
service sector (hotels) As a demonstratron project to rntroduce for the f~rst time 
the concept of pollution prevention, one needs to spread the concept to d~fferent 
categorres of sectors After two years of experience in whrch the project dealt wrth 
seven sectors, one can focus In one or two sectors with the highest potentral to 
~rnplement pollution prevention programs and develop for them an rntegrated 
program. 

b Even though the project dealt w ~ t h  different sectors that required drfferent types of 
expertrse, it allowed local office staff to become "experts" in pollution preventron 

The Ef3 approach focussed on no cost-low cost pollution prevention opt~ons and 
gave little attentron to h~gh cost ones This approach had the advantage to show 
qulck results but the hrgh cost investment would have allowed the introductron of 
new and clean technologies that wrll reinforce the competitiveness and export 
capacity of Tunisian enterprises whrch is  now hindered by the obsolete and non 
environmental friendly technologies used by the industry Therefore it is  more 
approprrate for Tunrsian Industry to consrder both cheaper and higher cost options 
as way of "upgrad~ng" the enterpr~se both at the envrronmental and technologrcal 
levels. 

w Although the concept of sustainab~lity is  listed in the project objectwe, there has 
been no clear strategy to follow or benchmark for monrtormg the progress toward 
thrs goal. In fact the f~rst year was spent testing the pollution prevention approach 
in Tunisia through the varrous project activities by adopting a supply driven 
approach We recognize that this stage was necessary to make sure that the 
project responded to real needs and offered vlable env~ronrnental alternatwes for 
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pol lut~on control solut~ons that were costly and not all the t ~ m e  effectwe. The 
sustainabrlity Issue became crtttcal as the project draught to rts end and a lot of 
effort and concentration were made to move toward sustainability It IS only at 
t h ~ s  potnt where a market approach has been taken by EP3 project in order to 
achieve susta~nab~l~ty At this potnt also, we realrzed that the ttmeframe (2years) of 
the project was too short to have a sustarnable program and a trans~tton per~od 
was requ~red to mrnlmrze the risk of failure and strengthen the capac~ty of the 
local organization and especially allow enough time for the pollution prevent~on 
market In Tunisia to develop 

Regard~ng po l~cy  dtalogue, the EP3 project ach~eved a good result by mak~ng the 
government take concrete measures (financ~al rncenttves for industry and a publtc 
recognition of the preferred preventrve approach). Th~s  was done tn a smooth 
manner, since the change occurred as soon as the results of the EP3 project 
became known through the outreach seminars and the case studres In other 
words, the change occurred as the result of convrctton based on the EP3 
experlence and less due to polrtrcal wi l l  The EP3 project contrtbuted to the 
acceptance of pol lut~on preventton by the government and we ant~ctpate that the 
government wrll play a proactwe role for promoting pollutton preventton in the 
future 

The EP3 Tun~s~a  part~cipatton and presence ~n major tnternat~onal cleaner 
product~on events has payed off. It was the extra effort invested ~n networkrng and 
sharing its experlence with other countrtes that brought the attent~on of other 
~nternat~onal cleaner productton programs such as the NCPC UNEP/UNIDO to the 
EP3 Tuntsra of f~ce and recognrtlon of the value of the Tunwan experience rn PP 
and support of AID Washington lead UNlDO to deciding to provide techntcal 
assistance to CP3 to carry on the pol lut~on prevention and cleaner product~on 
activrttes. 

Prospects 

The after EP3 project wil l be a transitton pertod where CP3 In collaboratron with 
UNlDO wil l  continue providing pollutron prevention servrces to the Tunwan 
industry, asststrng stakeholders from government, untvers~ty and NGOs to 
rntegrate pollutton prevent~on In their programs. Besides CP3 wtll adopt a market 
approach In provrding its various envtronmental services with a part~cular 
emphasis on pollution prevention whrch IS the cutt~ng edge of the organtzatton 
CP3 wrll keep close ltnks with US provtders of envrronmentally sound 
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technolog~es. It IS antrcrpated that total sustarnability can be achreved In one to 
two years pendlng the lntegratron of CP3 rn the national program of lndustrlal 
enterprises restructurrng as a provrder of pollution preventron and environmental 
management servlces that will be Integrated In the restructurrng program of 
about four thousand enterprises over the next ten years. The program has started 
and IS supported by the government and the European commlssron. Therefore the 
EP3 Tunrsla staff remains fully optrmrstlc for the sustalnabrlrty of the organization 
as well as the concept and practices of pollutron preventron In Tunrsla. 
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UNITED STATES OF AMERICA 

Spectd .Mlsslon for Economtc 

and T ~ c f i n c i l  Coopemuon 

25,  Rue Suffex - Notre Dame 

T unls. Tumsta 

Mr. Ahmed Ounaies 
Directeur General des Affaires Politiques 
Economiques et de Cooperation pour les 
pays d'merique et dJAs2e 
Minrstere des Affaires Etrangeres 
34 Rue d' Iran, Tunrs 

*-* k 
Tunis, ~ e c e m b r e  2 4 2 . 9 s  

-+ 4 . * 
..-I- -, 

SLXECT: Memorandum of Understanding Relative to the 
Pollution Prevention Project(EP3). 
AID Project No. 3 9 8 - 0 3 6 5  

Dear K r .  Ouzzies, 

Thls letter constitutes the Memorandum of understandrna between thl 
Un~ted. States Agency For Internatronal Devzlogrnent ( "k~" ) and the 
Government of Tunrsla actrng through the Mlnrstry of Foreign Affairs for 
the iinplernentatlon of the the EP3 project In Tun~sra: 

1 The Prosran 

The EP3 prosram provides technical assistance , training and information 
services in industrial pollution prevention to prrvate sector industries 
rn order to help these industries become more competitive. The EP3 
prograrn will establish an offrce in Tunisia which will have two prima-ry 
functions: 

(A) To promote interest and demand for the adoption of 
pollutron prevention approaches In Tunrsran firms; 

(BIT0 facilitate transfer of pollution prevention 
methodolog~es and technologies to Tunisian firms. 

The EP3 office in Tunisia will include provision for long and short-term 
technical assistance, limited travel, in-country and external training, 
workshops, senrnars, pollution prevention audits/assessrnents , and 
rsgronal rnfomatron/tsch~ology demonstration farrs. 

The prograrn IS further descrrbed In -ex A "Amplified Prolect 
Descrrptron", which IS attached hereto and rncorporated herein by 
ref ereixe . 



t - 

2 ImpleTontatron. 

This actrvlty w ~ l l  be mplemented by the Umted States E G&l& 
Cor,tractor, ~CG/%agler, Ballly Inc., 
in Tun~sla. Project workplans wlll be 
revlew by the Mlnistry of Environment 

a E13 Tunisia office agrees to 

I Xteg the MEAT informed of its actrvities through quarterly activrt: 
resorts and on going cornmunicatron wrth designated MEAT officrals 
Actlvity reports shall lnclude names of industries that are 
participating in ED3 diagnostic studres , lists of training programs, anC 
other planned activitres 

2.coordlnate envrronrnental activrties wlth MEAT so as to target those 
industrial catesories, geographical areas or prlority polluters that are 
of concern to FEAT 

3 share txformation wrth M3AT on results of denonstrat~on projectr 
m~Leme?.ce2. by ET3 

4 assist MZAT In obtamicg rnforrnatlon axd documents through ths E3: 
In2orxatlon Clsaringhouse Ln Washingtor-,DC. 

5 asssst M3AT includrng lts agencies such as ONAS an2 A W E  by prov~drzc - 
technical assistance, conductrns selected workshops and trainln~ 
sesslons as ide-tifled by MZXT. 

b The M3XT agre2s to: 

l.dssrg=ate resgonsible persons as EP3 contacts within MEAT, includinc 
one from ONAS and one from ANPE. These contacts will communicate anc 
coordinate with EP3 Office in Tunisia and will assist in the development 
of in house and external training courses and technical assistance 
programs. 

2.Share non-confidential environmental information with the EP3 Offrce 
in Tunisia so as not to duplicate efforts and to assist EP3 LC 
tarsetting its efforts. 

3 .The MEAT agrees, in general, to provrde advice and support to car- 
out the project effectively and in a timely manner. Specifically, the 
Mrn~stry agrees to name a Mmistry employee who will serve to assrst i~ 
coordlnazlng activrties between MEAT and the EP3 project In ~unlsia 



The EP3 project is centrally funded by the United States Agency for 
International Development, for a total cost of U.S.Dollars 1 2 milllor?, 
for a two ytar period expiring August 25, 1995. 

5 Pro J ect grant : 

All terns axd conditions of the bilateral agreement for economic, 
technical and. rslated assistance dated march 26, 1957 between tkr 
Govsrnnents of Tun~sia and the United States of America shall apply with 
force and efftct to this project. 

Please ind~cate your agreement with the ajove by slgning below azd. 
re turning oze copy of this Memorandum of unders t andlng 
Memorandum of Understandms shall come lnto full force and - 
the dates afflxed below. 

FOR THE MINISTRY 0% FOREIGN-8FFAIRS 

Nane : l'3med Ounares 

Trtle .glrecteur General des P ~ V S  
D'Anerla-ue et D'Asle 

Date 

FOR USAID/T~J'NISIA 

Srszature : 

Nass paaes  Graham 

Title 

Date 

MINISTRY OF ENVIRONMENT AND LAND USE: 

Srgnature : #& - 
Name : F a c  

Tltle :Chef de Cabinet 

Date 1% / I <  1 9 3  
1 1 

Attachment AT-nex A : Amplified Project 

to us. This 
effect as of 



UNITED STATES OF AMERICA 

Specul Mssion for Econorn[c 

and Trchntcal Cooperratlon 

28, Rue Suffex - Xotrc Dame 

Tunis, Tunlsln 

Mr. H G d i  J i l a n i  
P rgs iden t  de lfUTICA 
Avenue de la Libert6 
Tunls 

January 18, 1994 

SUBJECT: PIemora~dun of Understandmg Relatrve to the 
Pollution Prevention Project ( E P 3 )  . 
AID Project No 938-0365 

Dear Mr. Jrlanr, 

This letter constrtutes the Memorandcm of uzderstand~ng 
bztwstx t k s  U~lted States Agency For Interna=io~al Development 
( lrAID" ) azd Unron Tunrslenne pur 1' Indl~strrs, le Commerce et 
1' Artlsanat ( "UTICA" ) for the mplementarlon of the the EP3 
project rn Tuusia- 

1 The Program 

Ths E33 program providss technical asslstace , trarnlng and 
laformatron servrces In mdustrral pollutron prevention to 
prrvate sector industries rn order to help these industrres 
become more competltlve. The EP3 program wlll establish an 
offlce rn Tunisra whlch will have two prlmary functions: 

(4)To promote interest and demand for the adoptions of 
pollution preventron approaches In Tunislan firms; 

(B)To facilitate transfer of pollutron prevention 
methodologies and technologies to Tunisian f ~ m s .  

The EP3 offlce in Tunisia will include provision for long and 
short-term technical assistance, limited travel, in-country 
and external training, workshops, semmars, pollution 
prevention aud~ts/assessments , and reg~onal 
rnformation/technology demonstration farrs. 

The program 1 s  further described in Annex A "Amplified Project 
Descrlptron", whlch is attached hereto and Incorporated herem 
by reference 



2 Implementation 

This actrvrty will be lmplemented by the Unrted States EP3 
Prrme Contractor RCG/Eagler, ~ailly Inc through the EP3 local 
offlce opened rn Tunlsra. The project workglans will be 
regularly provrded for review by UTICA. 

The EP3 project rs centrally funded by the Unrted States 
Agency for Internatlocal Development, for a total cost of 
U.S Dollars 1.2 rnrlllon, for a two year period explrlng August 

a EP3 T ~ x r s ~ a  offrce a~rees to. 

1.Kee2 bT1C.A lnformed of ~ t s  activrtles through quarterly 
actrvrty re~orts and on gorng communrcazron wlth desrgnated 
UTICA offlcrals Actlvlty reports shall rnclude names of 
industriss that are part~clpatrng In EP3 d~agnostlc studles, 
llsts of trarnrng programs, and other planned actlvlties. 

2.coordrnate environmental actrvitres wrth UTICA so as to 
target those lndustrlal categories, geographrcal areas or 
prrority polluters that are of concern to UTICA. 

3 share information with UTICq on results of demonstratlon 
projects lmplemented by EP3. 

4.asslst UTICA in obtaining information and documents through 
the EP3 Information Clearinghouse in Washrngton,DC. 

5.asslst UTICA by conductrng selected workshops and trarning 
sesslons as rdent~fred by UTICA. 

b UTICA agrees to: 

l.designate responsible persons as EP3 contacts withrn UTICA. 
These contacts wrll communicate and coordinate with EP3 Offlce 
In ~unlsia and wlll asslst In the development of crlterla for 
selectron of ~ndustrles for the rmplementat~on of pollution 
prevent Lon pro] ects 

2 Share rndustry speceflc ~nformatron wrth the EP3 Office in 
Tunrsla so as to asslst EP3 In targettlng ~ t s  efforts In 



3.UTICA agrees, In general, to provide advlce and support to 
carry out the project effectively and in a tlrnely manner. 

Please indicate your agreement with the above by signing below 
and returning one copy of thls Memorandum of understanding to 
us. This Memorandum of Understanding shall come lnto full 
force and effect as of the dates affixed below. 

FOR UTICA: 
/ / 

Signature 

Name :H 

Date 

FOR USAID/TUNISIA 

Signature : 

Name 

Title :Director,USAID/Tunisia 

Date 

FOR EP3 TUNISIE: 7 

Signature : 
r 

Name : R a c h i d  Nafti 

Title :Office Director 

Date 0 1 FEY. I$% 

Attachment. Arlnex A : Amplified Project Description. 
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UNITED STATES OF AMERlCA 

S p s c ~ ~ l  M~zs~on for Econorntc 

and T~chnlcnl Cooper~t lon 

13, Rue Suffer. - Notrr Dame 

Tunis. T unlsis 

M r  Noureddme Ellouze 
Presrdent Drecteur General 
IRSIT 
Turns 

Tunis, Decembre 9, 1993 

SUBJECT Memorandum of Understanding Relative to the 
Envrronmental Pollutron Prevention Project (EP3) 
AID Project No 398-0365 

Dear Sir, 

Thrs letter constitutes the Memorandum of Understandmg between the Envrronmental 
Pollutron Preventlor, Ofice of Tunrsra (EP3) and IRSIT 

1 The EP3 and EIS Programs 

a Tne EP3 program provides technrcal assrstance , trarnmg and rnformation sewices 
In rndustrlal pollutron preventron to pr~vate sector rndustrres In order to help these 
rndustrres become more competitive The EP3 program will establ~sh an office In 
Tunrsra which w~ll have two primary functions 

(a 1)To promote rnterest and demand for the adopt~on of pollution prevention 
approaches In Tunisian firms, 

(a.2)To facilitate transfer of pollution preventlon methodologies and 
technolog~es to Tunrsran firms 

The EP3 office in Tunisia will include provrs~on for long-term and short-term technical 
assrstance, limited travel, rn-country trainmg, workshops, seminars, pollution 
prevention audits/assessments, and regional ~nformat~on/technology demonstratron 
fairs 

The program is further descnbed in Annex A Amplified Project Descnpt~on,  wh~ch is 
attached hereto and incorporated herern by reference 



b The EIS program consrsts of developrng an Envrronment Information System that 
will electronrcally link the EP3 ofice rn Tunrsra to the EP3 of ice in the U S as well 
as to srrnilar information systems ~n the US (EPA's PPICIPIES, UNEP's ICPIC, etc.. ) 
The EIS will also establrsh several data bases to support the rnformat~on 
d~sseminatron act~vitres of the EP3 Tunisra oftice The EIS wrll also provide other 
communicat~on fac~l~tres (Ernail) to help local Tunisian companies establrsh contact 
w~th  US supplrers of clean technology products 

2 lrnplementatron 

The EP3 activity will be ~rnplemented by the Unrted States EP3 Prrrne Contractor 
RCGIHagler, Badly Inc through the EP3 local office opened ln Tunrsra, Project 
workplans wrll be developed by EP3 and provided for revrew by IRSlT 

The EIS actrvrty wrll be rrnplernented by IRSlT accordrng to the followmg work plan 

11 lRSlT w~l l  first develop several electronic data bases to support the outreach and 
rnformatron dissernrnation actrvrties of the EP3 office rn Tunrsra 

21 IRSlT wrll then assrst the EP3 ofice rn Tunrsra to access electronrcally the data 
bases marntarned In the EP3 Washrngton office as well as the UNEP ICPlC 

31 IRSlT wrll install the EIS marn node at IRSIT and to test the EIS access to local 
Tun~sian organrzat~ons, such as Chambers of Commerce or other economlc 
operators Thrs will allow calrbratron and fine tunrng of the proposed system 

41 IIRSIT will make the EIS accessrble to 10 prlot clients In Tunrsra These pilot sites 
wrll ailow IRSIT to test the performance of the EIS and will eventually lead to an 
overall assesment of the quality of serwces rendered by the EIS This second step 
w~l l  also allow IRSlT to make recommendat~on on how to expand the E1S access to 
other NE countries in the future 

In order to successfuily accornpl~sh this proposed action plan, IRSlT will provide 

(a) Engrneering and s o h a r e  expertise to develop the EIS database. Most of 
the work involved after testmg all hardware and software would be to find relevant 
data from databases in the U S , feed this data to the local database and develop a 
user friendly interface to the proposed system This requlres custom database 
appl~catron development to be done at an early stage of the project. 

(6 )  Software development expertrse to operate the system Athough IRSlT 
provrdes some similar sewces currently, IRSIT will adjust to much larger user needs 
from a much larger user communrty Thrs wrll be accomplrshed by hmng and trarning 
additional technrcal staff to operate the system In order to guarantee a reliable servrce 
and provrde adequate support to end users 



(c) Engineering and software assistance to rnstall necessary hardware andlor 
soitware at the EIS user srtes As rndrcated earher, 10 pilot srtes will rnrtrally access 
the system In addrtron a specral access point needs to be installed at the EP3 office 
In Tunrsra 

(d) Mamtenance servrces to guarantee smooth system operat~on Assuring 
rellable servrce qualrty and provldrng users with adequate support are two essentral 
factors to guarantee the usage of the proposed EIS by end users 

The rmplementatron of the proposed EIS will be conducted rn followrng phases These 
phases wrll lead to the followrng benchmarks 

Benchmark 1 

Establrsh contact wrth the EP3 clearrng house In the US and the EP3 office In 
Tunrsra to prepare an actron plan The upgrade of IRSlT technrcal capabrlrtres by 
rns:allrng addrtional hardware and software wrll be also conducted in this rnrtral phase 

Benchmark 2 

Start developrng the EIS at IRSlT Thls phase will first focus on the 
development of the EIS "engrne" as well establrshrng the electronrc Irnks between the 
EIS and the EP3 clearmg houses in Tunrsra and Washrngton and wlth the UNEP 
lCPiC 

Benchmark 3 

Identify key end users in Tunrsia and start to establish links between these 
users and the EIS Thls wrll rnvolve the setup of electronrc connectron between the 
users and IRSlT as well as the rnstallatron of the EiS user interface Trarning the 
users will be also conducted In this phase 

Benchmark 4 

Promote the EIS withm the user comrnunlty in conjunctron with the EP3 office 
In Tunisia T h ~ s  phase will also involve makrng recommendatrons on how to expand 
the EIS both In Tunista and rn the Near East Countrres 

Benchmark 5 

Dependrng on the overall success of the EIS and the abrilty to lrnk a crrtlcal 
number of end users, IRSlT will rdentlfy a strategy to start a fully prrvate incubator 
company whrch will run the EIS as a prlvate company that operates based on the 
princrple "fee for servrce" 



a EP3 Tunrsia office and IRSlT agree to 

1 IRSlT w~ll final~ze the Environmental Information System (EIS) workplan rn 
conjunction with EP3 Tunisra Ofice and wrll coordmate activlt~es to reflect EP3 
workplan 

2 IRSlT general role IS system and software development of the Envrronment 
Informatron System and establ~shing the telecommunicatron lrnks 

a) IRSIT wrll be responsrble for brrngrng relevant data from databases rn the 
U S and from UNEP (the EP3 office in Washrngton will assist 1RSIT in accessing 
these systems), feed this data to the local database and develop a use r  frrendly 
interface to the proposed system 

b) IRSlT wrll provrde overall technrcal assrstance to the  the EP3 ofice staff In 
Tunrsla to promote EIS 

c) IRSlT will set up telecommun~catron infrastructure for the EP3 ofice rn 
Tunrsra 

3 In cojunctron wrth the EP3 office rn Tunwa, IRSlT wrll develop specralrzed 
databases to assist the EP3 ofice In the  rmplementatron of actrvrtres The EP3 Office 
wrll prlmarrly be responsible for the collectrng ~nformat~on and will maintain several 
of t h e  databases 

4 In conjuctlon wrth the EP3 office in Tunrsra, IRSlT will make the EIS accessible to 
EP3 prlot clrents IRSIT role will only rnvolve technical assrstance, mainly, to establish 
the EIS Imk and access information EP3 office in Tunisia will handle actions 
pertainrng to obtarning relevant information from the EIS 

5 lRSlT and Ef3 office in Tunisra will share informatron on activitres through 
continuing contact, quarterly summary reports and bl-annual progress meetmgs. 

6. Durlng the grant period, neither EP3 Office in Tunisia or IRSIT will charge each 
other for lnformatton or servlces or shall expect each other to do anythrng outside of 
the approved scopes of work. 

7 At t h e  end of t h e  two year grant, IRSIT will transfer to t h e  EP3 Office rn Tunisra the 
software developped to run the EIS system, software, data and source codes It IS 

EP3 office In Tunrsra's responsrbilrty to provlde the hardware required to run the 
system. At thls tlme IRSIT may also keep those port~ons of t h e  EIS which they desrre 



Please indicate your agreement with the above by srgning below and returning one 
copy of this Memorandum of understandmg to us  This Memorandum of 
Understandmg shall come mto full force and effect as of the dates  affixed below 

FOR IRSIT 

i 
S~gna ture  

Name 

T ~ t k  ~ r e s ~ d e h t  D~recteur General 
I 

Date 

FOR EP3KUNISIA 7 

Name - Rach~d Naft~ 

T~t le  .Director 1 EP3 Office Tunisia 

Date >rcrt, b t r  It, , (997 

FOR USAID~UNISJA 

Signature : 
b" 

Name / l a m e s  A Graham 

Title D~rector USAID/ Tunisia 

Date , , /";3 
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f ROFILE OF PARTICIPANTS IN E f  3 TUNISIA'S 
OUTREACH SEMINARS 

Outreach Seminars 

Tra~nlng Act~v~ty  

a1 Includes mversity professors 
b/ Engmeenng students form the "other" participants category 

Number of Partmpants 

Industry 

1 Turns 12/3/93 

2 Sfav 111 2/94 

3 Gab& 1/13/94 

4 Jendouba 4/19/94 

5 Blzerte 613 0194 

6 Leadershp 5/23/96 
Conference 

Subtotal 

34 

8 

4 

6 

7 

10 

69 

48 

54 

3 6 

3 8 

2 7 

63 

266 

Consultants a/ 

18 

14 

6 

5 

6 

22 

7 1 

Government 

12 

4 

4 

1 

2 0 

4 1 

Other 

112 

8 0 

50 

50 

40 

115 

447 

Total 



EP3 K ~ c k  Off Seminar 



EP3 Leadership Conference 



EP3 Leadership Conference 



Leadersh~p  Conference c h a ~ r e d  by the Tun~s~ . ln  h l ~ n ~ s t e r  of Env~ronnlent  
and the US A m b ~ s s a d o r  In T U ~ I ~ I J  
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f ROFTLE OF PARTICIPAXTS IN EP3 TUNISIA'S 
TRAINING WORKSHOPS 

I Industry I Consultants a/ 1 Government I Other I Total 

Trarnrng Actlvlty 

Training Workshops 

Number of Particrpants 
I 

1 Tunls 4/28/94 

2 Bordj Louz~r 6/28/94 

3 ENIM b/9/94 
- - 

4 EP3 Office 1 1/30/94 

5 ENIT b/ 1 Z 1  5/94 

6 T u n ~ s  112426195 

7 MEAT 1 0/25/94 

a/ Includes unn ers~ty professors 
b/ Engineering students form the "other" part~c~pants category 

8 

6 

8 ONAS 6120-22/95 

9 USIS 4/26/95 

Subtotal 

5 

4 

6 

5 

4 

27 00 

6 

4 

9 

4 

5 

30 00 

3 

6 

12 

- 3 

6 

3 0 

14 

44 00 

20 

2 2 

3 0 
- - -- 

4 6 

7 

- - 

14 

5 0 

2 6 

12 

25 

11600 

18 

25 

217 







Trninmg Certificates for completing 
Train the  Trainer Workshop 
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POLLUTION PREVENTION ASSESSMENTS 
SUMMARY TABLES OF PP OPTIONS AND SAVINGS 





(2) REPARTITION BY COST 



R1"OI&&UTI0N PREVENTION OPTIONS SUMMARY 

(3 )  REPARTPTION BY PAY-BACK PERIOD 



POLLUTION PREVENTION OPTIONS SUMMARY 

(4) RE13ARTITION BY IMPLEMENTATION 

@J In Progress 





Tanne ry  Po l lu t~on  Prevention A4ssessment 



Tannery Pollution Preventlon Assessment 

5 



Car Battery Plant P o l l u t ~ o n  P r e v e n t ~ o n  Assessment 



Hotel Poifution Preteniton Assessment 
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EP3 - T u n ~ s l a  C l c a r l n g h o u ? ~  
D c r r i o ~ l s t ~ n t l o n  t o r  t h e  Tuni5i;in %linis ter  of E n \  lronrncnt (hlr h I e h d ~  i t l l ~ h a )  

a n d  t h c  U S  .-1rnb:lss~dor In Tunl51.1 (h l s  \l.lry Cascj) 



Session ENV2: Accessing and Providing Information on Clean Technologies b Industry 

A C ~ G  AND ~ROYIDING INFORMATION ON C w  ~ ~ ~ O L O G I E S  
TO mumy 

HALLMA B m  M'RAD 
Environmental Pollution Prevention Projed, Tunisia 

Rapid industrialization and urbaniza~on in developmg countries have led to severe 
pollution water that 1s unfit for d n b g  or batlung, extreme levels of air conmnimtion, and 
growmg quantities of munlcipd and hazardous wastes that are disposed of unproperly. 
Effoas to manage urban and mdustnal pollution have concenmted on "end-of-pipe" 
treatment whlch, m many cases 1s not only costly but ultmately unsustainable This is 
especially true m developing countnes where additional pollution treatment diverts scarce 
resources from econormc development 

Expenence m the Umed States and other countnes has demonstrated b t  m the long 
run, pollution prevention through waste mmirnizatlon and cleaner production is more cost- 
effectlve and environmentally sound than traditional pollution control methods Pollution 
prevention techniques apply to any manufacturing process, and range from relatrvely easy 
operational changes and good housekeeping practices to more extensive changes such as the 
lnstallat~on of state-of-the-art recovery equlprnent Pollution prevention can lmprove plant 
efficiency, enhance the quality and quantq of natural resources for production, and make 11 
possible to lnvest more f m n c ~ a l  resources m expanding production capacq  

The Environmental Pollut~on Prevention Project (EP3) 1s a five-year program 
sponsored by the Umted States Agency for International Development (USAD) to address 
urban and mdustnal pollunon and environmental quality m developmg countnes The 
objectlves of the EP3 program are 

to establ~sh sustamble programs m developmg countries, 
+ to transfer urban and mdustnal pollution prevention expertlse and mfomatlon, 

and 
F to support efforts to lrnprove envrronrnental quallty 

As one of the first EP3 programs, the Turnsla EP3 office has become a leader m the 
field of pollution preventlon and clean p r d u c t ~ o n  technology m h e  Middle East. The EP3 
Turusia office was established by US,4ID/Turns1a and the Project m Development and 
Environment (PRIDE) of USAID's Near East Bureau and IS well into ~ts second and final 
year of operation It has used market~ng and tralrung to develop awareness and mterest in 
pollut~on prevention 

EP3tTumsia houses a pollut~on prevention clearrnghouse In addition to the 
clearinghouse holdmgs, wh~ch lncludes vanous t e c h c a l  and mdustnal publ~cations and 

Technologies f o r  E n e r g j  Eff~ciency and En1 ironmental Protection Conference hiarch 26-30, 1995 



Session ENV2: Accessing and Providing information on Clean Technologies to Industry 

training materials, the Tunisla office has estabhskl linkages with the headquarters' 
cleamghouse in Washington, D C. and various other sources of clean technology 
infonnation such as the U S EPA, state infonnation centers m the U.S., and UNEP. 

2.1 Need for Information: Demand 

There are several needs fuellng the demand for pollut~on preventron mformaQon At 
the core n the basic need to educate people about the concept of pollut~on preventlon, what it 
IS and what ~t IS not. Two different groups that could reap the most benefit from pollutron 
preventlon educaQon are commumty groups and lndustry Furthermore, rt IS extremely 
important that ~e dlfference between pollutron preventlon and pollutron control be made 
clear to both groups Plant managers knowledgeable about pollut~on control may lhnk that 
pollut~on preventlon IS the same thing and might therefore rmss out on the benefits of a 
pollut~on preventlon program They need to know that pollutlon preventlon is a new and 
movatrve way of approachmg pollut~on problems and what ~ t s  benefits are 
Communit~es/commum groups need to know about the dlfference between pollutlon 
preventlon and pollution control so rhat rhey can be fully aware of the different 
envuonrnental rdcatlons and Impacts of the two 

Industry IS an unportant target for pollut~on preventlon educatlon and programs for 
obbious reasons Irnplementm,o pollutlon pretentlon pro,gams can lead to reductions m 
pollurlon, whch  dlrectly benefits the envuonment However, there are no regulatory 
mcentives for m d u s q  to adopt pollut~on preventlon measures Current laws elther favor end- 
of-pipe pollution control technology choices or do not exm at all, and where regulations do 
exlst, they are poorly enforced Therefore, alternar~ve ways of convlncmg mdustry to 
Implement pollutlon prevent~on programs must be found One way to acheve dus is to show 
industry the financial benefits that result from practlcmg pollut~on preventlon The dual 
benefits of meetmg envlronrnental regulat~ons and standards whle increasmg product~on 
efficiency and saving money should prove to be an attractive result of pollutlon preventlon 
programs In addmon, worker safety and health cond~t~ons are often unproved by the 
mplementatlon of pollutlon preventlon measures, hazardous substance use and exposure are 
reduced as well as hazardous waste product~on and handllng 

Polluf~on preventlon educat~on 1s also important at the commumty level Increasmg 
levels of ~nformatlon and educatlon increases the I~kelhood of commumty activrsm The 
more a group, md~v~dual ,  or o rgamt lon  knows about pollutton preventlon, rhe more Ikely 
they are to demand the adopt~on of measures that reduce waste rather rhan treat it Provldmg 
cornmumty groups information also empowers them by g~vmg thedallowing them to make 
educated decisions w ~ t h  regards to their envuonrnental actlvmes With facts to support their 
c la~ms,  cornmumty groups can be regarded as credlble and senous players m the 
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environmental arena and better equipped to influence the outcome of environmental 
decisions. 

2.2 Dissemination of information: Supply 

Pollution prevention dormation ~s available from a variety of sources. In the United 
state, material is available from mdustry, industry associations, vendors, and state pollution 
preventlon offices For example, 3M is one of several companies that fias implemented 
successful pollution preventlon programs and produces literature/matenal shanng its lessons 
learned etc There are many internaUonal organizatlons that produce pollutlon prevention 
matenal, like UNEP and UNIDO, that can be accessed by interested parties. Other 
mternational sources of mformat~on mclude NGOs, envuronmental o r g m t l o n s ,  and various 
donor organizatlons as well as counterparts to U S mdustry associations &use there are 
so many organizations/companies/peopIe that could be contacted for mforma~on, the process 
of accessmg the *rightn Information can be overwhelmmg It was wlth this m mind that the 
EP3 clearmghouses were created/designed The clearinghouses are meant to provide "one- 
-stop-sboppmg" for mdustnes and other users m developing countries seeking information on 
pollution prevention Rather than contactmg twenty different entlties about a specific topic, 
often resulting m redundant matenal, one can request Lnformation through the cleannghouse 

The EP3 headquarters' cleannghouse, has developed a core collection of pollution 
prevention matenals from many sources that are available for distribution to EP3 country 
offices Also included m this packet are EP3 t r a m , a  rnatenals, newsletters, and case studies 
EP3's own publications are designed to show that pollution prevention can work m 
developing countries as well as m the U S and Europe In addition, the EP3 cleannghouse 
mamtalns workmg relationshps w ~ t h  many of the above mentloned orgarmations and can 
eas~ly access those respective libraries 

3.1 Develop EP3 Tunisia Library 

The development of the EP3 Turnsla library has been based on a demand dr~ven 
cntena. In addltlon to some fundamental lnformatlon that was requmd to start the library 
(general information on poilution preventlon, some techrucal catalogues and books on 
techruques of implement~ng pollur~on prevention and some tramng and promotional matenal 
to promote pollution prevention and clean technolog~es), all of the library holdmgs have been 
collected m response to a demand for mformation Currently, the library mcludes 
~nformat~on on the Tunwan Environmental profile and on pollutlon prevention The 
clearmghouse has been collectmg data on lhe Tunwan env~ronmental network including 
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inst~tut~onal information, legislation and regulat~ons, indusq and training material The 
clearmghouse has also been compilmg different catalogues and publications on industry: 

- specific information regardmg processes, raw material, wastes and applications of 
pollulion prevention ~ ~ q u e s  and cleaner produchon technologies; 

- lnformation on the use and effechveness of pollution prevention and clean 
technology; and 

- standard procedures and EP3 Tumsia h-ainmg matenals on pollution prevention. 

The lnformat~on collected 1s maintamed m the l~brary and is being used by EP3 
Turnsla staff to research spec~fic problems or Issues ra~sed by ourslde users. Outside users 
also have dnect access to the library and can get specific requested documents or t r a w g  
material m order to encourage them to practlce and promote pollut~on preventlon and clean 
technolog~es techniques. The users may also request mformatlon that could be processed m 
other rnternational libraries (m case the lnformat~on requ~red does not exist m the local 
Tumslan llbrary) Thanks to the permanent lmk that ex1st.s eleccrorncally between EP3 
Turnsla office and EP3 Washmgton, a Tunman mformation request can be answered by any 
mternational 11brar-y of documents The EP3 Turnsla cleamghouse has received, and 
responded to numerous requests for lnformatlon that ranged from general lnformation on 
pollution preventlon, educat~onal matenal on protectln,o the envuonrnent by applymg 
pollution prevention techniques, and a llst of supphers of recyclmg equipment, raw matenal, 
or new process equipment 

3.2 Design and development of Tunisia En-+%-onmental fnformation 
Sjstem (TEIS) 

The TEIS IS the electroruc lnformatton system of the EP3 Turusla cleannghouse It 
has four components 

1) Local Information w h c h  holds all tfie lnformatlon databases related to EP3 Tunisla 
office. 

2) Electroruc Llbrary that ~ncludes a catalogue of all hard copy documents of pollut~on 
prevention ~n the EP3 clearmghouses and lnternatlonal vendors of clean technologies, 

3) External Gopher server that permits access and exchange of mformat~on wlth 
lnternat~onal pollut~on preventlon and clean tecknology information sources, and 

4) Local gopher that grants access to Ixal  users 

Technologies ror Energy Effic~ency and En\ ~ronmental  Protect~on Conference hiarch 26-30, 1995 



Session ENV2: Accessing and Providing Information on Clean Technologies to Industry 

At t h s  stage, the TEIS bas been fully deslgned and is being maintained as part of the 
EP3 Tunisia c l m g h o u s e  Each of the four components is d e s c n i  in greater detail below 

3.3 Maintain Local M o m t i o n  Databases 

In order to develop a local network for promoting pollution prevention and clean 
technologies, the EP3 T m s i a  clearinghouse fias developed, and IS currently mainraining, a 
set of local mformatlon databases that enables staff to quickly locate items m response to 
requests This component includes. 

- Contact drrectory which mcludes all of EP3's cllents As of March 1995, several 
hundred representatives from Industry, Government mstitutions, trade associations, 
chambers of commerce, NGOs and Assoaations are llsted m &IS database. 

- Industry database that registers the EP3-to-Lndusq teciuucal assistance services, 

and summarizes the EP3 Turusia case stud~es. Tfiis database describes the 
poIlution prevention problems and opportuwtles applied to each specific sector 
assessed by EP31Tumsla T h s  database is currently bang developed and will 
contam speclfic pollution prevention dormation on leather tanning, prmtmg, 
textiles, battery formulation, hotels, oil exh-actlon and electroplatmg 

- Statlst~callrrachg system that allows the EP3 office to keep track of the number 
of requests for t e c h c a l  asslstance/mformation, number and type of activltles 
orgamzed, number of people participatmg , erc, 

- Legislat~on database whch  mamtalns mformation about the envlronmental laws 
and regulations applied by the Tums~an government Followmg an envlronmental 
Tumsian profile study conducted by the EP31Tumsia office, most environmental 
laws have been fed Into the system 

3.4 Electronic Library 

To be compatible w t h  mternational pollution prevention and clean technology 
Iibranes, the Turnsla clearinghouse acquired "Inmag~c" sofrware for catalogumg the 
holdings of its llbrary and m a r n t a m g  the pollution prevention database of vendors of 
clean technologies This enables staff to qu~ckly locate items m response to requests, and 
access current l~stmgs of suppliers of clean technologies The electromc library consists 
0 f 

- Inmagic catalogumg of EP3 Washington and Tumsia llbrary holdmgs. This 1s 
maintamed and updated as books are rece~ved from d~fferent sources The Tunls~a 
database currently contains about 1020 publications on pollution prevention and 
related envlronmental top~cs 
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- Pollution preventlon vendor database, Vendmfo includes a list of more than 
10,000 technical references, services, manufacturers and distributors of cleaner 
production techologies and products m order to help promote pol lu~on 
prevention and cleaner production. This database is maintained by the Sohd & 
Hazardous Waste Education center at the Umversity of Wisconsin and updated 
versions are sent on a regular basis to rhe EP3 Tunisia ofice. 

3.5 External Gopher 

An External Gopher Server that pemts the Turnsla EP3 Clearinghouse to access 
mternational information systems such us the Pollution Prevention Information 
Clearmghouse of the U S Environmental Protection Agency (PPICfEF'A) and h e  
International Clean Product Information Center of the Umted Nations Environmental 
Project (ICPIC/UNEP) f i s  mternational lrnk allows the office to electromcaliy access a 
very broad set of lnformat~on sources on pollut~on preventlon and clean technologles and 
download any mformatlon that IS relevant to the ~mplemenrat~on and promotion of 
pollut~on prevention m Tums~a The mformatlon loaded m the Tumslan mternaoonal 
gopher server is m response to requests for mformatlon made by profess~onal users, rh .~~ 
access is granted to the EP3 Turnsla office through an mternet connectron to the IRSIT 
international gopher server T h ~ s  gopher server can also be accessed by other 
rnternatlonal enwonmental gopher servers that can get ~nformat~on on EP3 Turnsla and 
leave electronic requests for dormatlon that can be answered by the Tumsian 
clearmghouse 

3.6 L d  Gopher 

A Local Gopher Server has also been designed to provlde access to some Turnslan 
profess~onal organrzatlons through ten addltlonal mternet ltnks The organmuons Include 
prlvare and publ~c agencies such as the Natlonal Environmental Prorectlon Agency, the 
Uruon of Industry Federat~ons, chambers of industry and commerce, and selected firms from 
EP3 Turnsla pllot demonstrat~on projects Th.~s TEIS connectron w1l1 grant the users access 
to the EP3 Turnsla cleannghouse whlch has access to most mternational pollution prevention 
and clean technologles mformat~on By usmz the local Gopher Server a Turusian user can 
research and deposit an Lnfomatlon request that can be replied by the EP3 Tumsia 
cleannghouse 

The EP3 Turnsla office has been using outreach and tralning to build an educated 
demand for the cleannghouse resources and servlces The EP3 Tumsia office developed 
spec~fic outreach tools tallored to the needs of ~ndustnes and government m Turnsla The 
tools to promote the cleannghouse servlces and ~nltiate demand Include 
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- Preparation and distribution of promotional material on the W3 Tunisra 
clearinghouse; 

- Mailing to the professional organizations that constitute the Tunisian Environmental 
network, 

- Electronic connections to the TEIS will be used as marketing and dissemination 
tools for the EP3 Tumsia clearinghouse, 

- Offermg the cleannghouse services and resources to companies selected for 
pollution prevention Industrial assessments, 

- Newsletters and press articals regardmg EP3 rnformat~on resources, and 

- Advert~zlng the cleannghouse servlces m the professional newsletters and journals 
of rndustnal organuatlons 

In add~tion to the above mentioned ways of promotmg ~ t s  cleannghouse, the EP3 Turnsla 
office plans to 

- Issue a quarterly newsletter, 

- Develop and dlssemlnate case srudies of the assessments conducted by the office, 
and 

- Develop success stones hghllghtmg the results achleved at specific plants 

5.1 Transfer from Being a User of Information t o  a Supplier of Information 

The design and development of the clearinghouse has been a challengmg and long 
process for several reasons Tfie fxst is that, at the design level, having no expenence m 
developmg env~ronmental mformat~on systems, a major effort was put on d e f m g  the 
components of the system This was aclueved by lookmg at other countries' expenence m 
the area of developlng information systems and d e f m g  the requirements of the EP3 office 
as a local Tunman user The second reason 1s that, as IS the case for introducing any new 
concept or techmque, ralslng the demand for pollution prevention information has been t m e  
consummg So far all the requests that the EP3 Tumsia office has received are from users 
who had direct or lnd~rect contact wlth the EP3 office The role of the clearmghouse has 
been fxst to ralse the demand and then to prov~de the supply, and slnce the development of 
the clearmghouse IS based on a demand-dnven crltena ~t IS takmg tune to progress T k d ,  
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processing information requests requires significant effort to frnd out what the user a c W y  
expects and needs in order to provlde accurate and appropnate mformauon. 

Fmally, supplyrng and maintaining an information system requues dedicated people who are 
patlent and belleve in the importance of the infonnatlon they are providing so they can 
overcome the difficulties of msmg the demand as well as providing the supply. 

5.2 Steps Towards Sustainability 

D u h g  its one and a half year of mplementat~on, ~e strategy of the EP3 Tunisla 
project has been to contribute to m-country capacity bulldmg on pollutlon prevention and 
clean technology m order to achieve sustainabll~ty and develop a permanent network that 
couId serve as valuable resource An mfonnatlon and commumcatlon network is a viral part 
of the system and allows tfiose who wish to establrsh pollutlon prevenhon and cleaner 
productlon programs, unplement clean productlon mdustnal options, or use clean technology 
equipment, to benefit the experience, progress and knowledge of the J33 prlot project m 
Turnsla. By exploring the EP3 Tunlsla cleannghouse, local mdustnal o r g w t l o n s ,  NGOs 
and umverslties can access the u-dorrnatlon requued, commumcate w ~ t h  each other, and 
promote pollution prevention to acheve a multlpller effect and sus tamb~l~ty .  It 1s the 
objective of the EP3 TEIS to become the mam envrronmentai gopher for Tuatsia at the 
natlvnal level 

In terms of the regional cooperation, the TElS offers a umque opportumty for close 
developmg countnes to avo~d past mstakes of s~rnllar countries and to help them aciueve 
sustamable development m cleaner productlon for good EP3 Turnsla plans to promote 
pollutlon preventlon and clean technologies through lnformatlon exchange and technology 
nansfer with nelghbonng counrnes that wlsh to mplement pollutlon preventlon To that end, 
EP3 TEIS can serve as the maln envlronrnental fccal pomt under the Umted Natlons 
Sustamable Development Network (SDN), whch conslsts of provldlng real tune information 
to NGOs and Government agencles m Tumsia The SDN is now bemg established m the 
Mlddle Eastern countries, and Turnsla wlll be respons~ble for a portron of h s  network that 
wlll provlde ~nformatlon m different areas, lncludlng the envlronrnent Turnsla TEIS 1s the 
only exlsting electromc network that can be operationai under the SDN as soon as tomorrow 
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B a c k g r o u n d  

The sheepskm tannlng process ~nctudes 

the followmg steps 

f Soak~ng skins for 48 hours in 

amb~ent temperature fresh water to 

remove blood manure and dir t  i rom 

the h~des. 

+ Dewooltng by palntlng the hidss 

w ~ t h  lime 2nd sodtum sulfate 

solurion, curlng for 7 hours and 

removmg the wool using a 

mechantcal hair-pulling machme. 

-5 L m n g  for 24 hours t o  dissolve the 

epldermts, any remainmg h a ~ r  and 

any other remamng undesirable 

compounds In o r  on the h~des, 

-:- Fleshmg by Dressrig by a roller and 

shavmg by a blade adlacenc t o  the 

roller, 

-3 Neutraltzcng w ~ t h  a solur~on of fresh 

water, arnmonlum :ah, enzymes and 

organic salts, 

.P Preparmg for p~ck l~ng  by addition of 

emulsifiers, non-solvent degreasing 

agenrs, salt, fo rm~c  ac~d and suliurcc 

a c ~ d  t o  lowsr the pH t o  the 2 8 - 3 0 
range, 

3 Tannmg by add~ng chrom~um sulfars 

salts and sod~um bicarbonate 
sequenttally and mlxlng for 2 hours 

and 4 hours, respectively. 

4- Post-rann~ng by aging for 24 hours 

and rinsmg and degreas~ng, 

9 Dyemg and condiuon~ng using fat 

l~quormg agents t o  glve the leather 

~ t s  supple feel, and 

+ F~n~shing by crlmming stretch~ng out 

and plnnmg onto a light metal grlll 

and dry~ng t o  the des~red final 

momure Dependmg on rhe final 

use of the h~des. an automarlc 

system sprays pigments, restn 

binders and waxes onco the grain 

s~de of the h~des The fintshed hides 

are shaved, ~roned, ~nspected and 

hand-trimmed t o  t h e r  final size 

Currently the plant suf f~rs  from a 

number of pollurion problems 

~nclud~ng 

-3 sulfide generauon. 

+ excesslve chromium d~scharge. 

+ excesslve einuent volume, 

+ ~neffic~enc chromium fixation, and 

+ inefihent use of dye chem~cals 

Cleaner Production A p p l ~ c a t ~ o n  

Four pollution prevennon 

opporrunltles that could address 

these problems were idenr~fied 

4 segregate the I ~ m ~ n g  and washmg 

wastewaters t o  elim~nate sulfide 

generation. 

+ Increase temperature and control 

F ~ g u r e  1 Overv~ew of Facihty's Sheepskm Tanning P r o c e s s  

BEST AVAILABL E COPY 



the pH of the tanning baths t o  
increase chromlum fixation on the 

hides, 

9 recycle ustd chrom~um effluent with 
addit~on of 113 of intrial 
requirements to  reduce chromium 
d~scharge t o  the wastewater, and 

9 recycle used black dye solution with 
addlrion of 112 of initcal 
requirementr to  reduce rhe dye 
discharge Into the wastewaters 

Enablrng Technologtes 
C Construct a sump that can Intercept 

wastewater from rhe liming and 
washing operations and ox~d~ze rhe 

sulfides b2fore mixlng with acidic 
waste streams 

f Repar boiler to  rehsat the tanning 
bath, install continuous, d~gltal 
temptrarure and pH probes for 
each bath 

Advantages 
+ Zero production of sulfides and foul 

smells. 

f Consumpt~on of chrom~uni sulfate IS 

reduced to 114 or~ginal 
consumption, and 

-3 Consumption of olack dye I S  

reduced to  314 the orcg~nal 
consumption 

TOTAL - -  - 

Country 
Tunisia 

industry 
Leather Tanning 

Contacts 
Environmental Pollution Prevention 
Programme (EP3) Tunisia 
75 Avenue Mohamed V 
I002 Tun~s - Belvedere 
Tunisia 

Tel + 2 I6 1 788244 or 786680 
Fax + 216 I 787 245 
Email flalihQEP3 T N  



Background 
Th~s factltty treats woven and kntaed 

fabr~cs of polyester, polyesterlcellulos~c 

blends, and cotton blends The 
majorlty of dyes used are disperse and 

reactive cypes, with some d~rect  and 
sdfur dyes w h ~ h  are used on 
cellulos~c t~bers, and acid dyes for 
other fibers 

Fabrics undergo a variety of processes 
In the machines depending on 
consumer requirements scouring. 

Sleach~ng, dy~ng, and rcnslng N o t  all 
processes are carr~ed out on all 
fabrics 

+ Scouring is carried out with 

detergent and sod~um carbonate at 

80'C, followed by 2 rinses Caustic 

soda treatment IS carrced out when 
required after scourtng wlth caustlc 

soda at 120°C The treatment IS 

finished wtth cooling, overflow 
rinsing, and a neutralizat~on 

+ Bleaching of cellulosic fibers and 

polyester cellulose blends is carr~ed 

out w ~ t h  hydrogen peroxtde and 

appropriate stabilczers and other 

auxcliar~es at 95°C After cooltng, 

the fabric IS hot  and cold rmsed 

-> Dyetng of polyester i s  conducted 
wtth dispersing and anti-foam~ng 
agents at 130°C Afrer dycng a hot 

rinse is followed by overflow rcnsmg 

Dyetng of cotton IS carrted out at 

69°C Salt and sodrum carbonate 

are the auxiliary used A hor rinse, a 
soaping, and overflow rtnsrng 

complete the treatment 
Polyesterlcellulosic blends are dyed 

wtth a two-bath, two-step process, 

with the polyester component dyed 

first. and an overflow rlnsrng 

between the two steps 

+ Centrtfugtng fabr~c extracts water 

from the fabrics 

-? Depending on the cl~ents the fabrtcs 

may be fin~shed by passing them 

through a Buckner tenter frame 

Fabrlcs may also be dried and heat 

set, o r  fin~shed with softeners andlor 

hand budders A second, looo dryer 

and finish~ng applicator i s  used for 

100% cotton in a relaxed state The 

fin~shed fabr~cs are mspected and 

wrapped and stored for shipment 

The facility faced several pollut~on 

problems rncludmg 

-5 excessive use of water 

Q no condensate water recycling, and 

Q excessive use of chem~cals Increasing 

the r ~ s k  of worker exposure 

Cleaner Produc t ion  A~pitcatton 
Six cleaner product~on opportunities 

were ~dent~f ied 

Q Maintenance Fix all leaks tn steam 

lines, condensate return lines 

processlcooling water supply Imes 

and coolcng water return lines Thls 

includes fixing all associated values 

gauges traps fittings, and 

connections, redes~gn~ng the ptping 

system to  ~nclude solation valves 

replac~ng exlsting lines and hardware 

wtth h~gher grade mater~al, repamng 

the broken dryer vent fan, and 

replacing filler wtth approprtate 

coverlng 

+= Laboratory analysis O n  an ongoing 

bass, analyze coolmg water return 

to  verify that t t  IS usable as process 

make-up water, and analyze 

condensate return to vertfy that r t  IS 

usable as bo~ler-feed water, analyze 

publ~c water supply for drecc use In 

less c r m a l  processes 

+ Water recycling Purchase and 

install tank and plumbing t o  collect 

hot return coolmg water, use hot 

return cooling water as separate hot  
bath make-up, and reuse final rinse 

water from cerraln baths as feed for 

approprtate scouring andlor dyelng 
steps 

f. Reduce energy consumption 



Purchase and ~nstall heat exchanger 

t o  recover energy from hot 

d~scharged dye baths and a vacuum 

slot de-waterrng machrne for the 

inlet t o  dryer, and optrmtze dryer 

operatrons by temperature and/or 

molstur e monltorrng 

+ Space reorganrzatron Acqu~re 

addmonal off-slte floor space 

for gray fabr~c storage and possrbly 

finrshed goods rnspectron and 

storage and construct an 

appropriate drug room In the 

vacated portron of the former 

sh~pprng and recetvrng area 

f. Process optlmlzatron and qualrty 

control program rnmrtutlon M~nrm~ze 

chemlcal use, ver~fy the accuracy o f  

dye and chemrcal drspens~ng, empty 

and wash all plast~c chemrcal 

contamers and use these chemicals 
In process baths, examlne one-bath 

processes for polyester-cotton blend 

dyemg, el~m~nate unnecessary rlnsrng 

and re-evaluate softened water 

requlremencs and procezs wacsr 

quantltres 

Enab l ing  T e c h n o l o g e s  

Almost all of the recommendat~ons 

deal wrth good house-keepmg 

practices and process optrmrzatlon 

w ~ t h  exrsrtng technology and 

equ~pmentThe only recommmdaaon 

that requlres new technology IS the 

heat rzcovery w ~ t h  the rntroductton of 

a heat exchanger 

Advantages 
-3 lmproved work=r safety by reduclnz 

t h e r  exposure to  chemrcals, dyes 

and lrvo steam and mlnrmlzrng 

electrrc shock potent~al. 

:- Reduced water consurnptron. COD 
and pH of effluent as well as the 

caprral cost for wasre water 

pre-treatment station 

-P Elrmrnaced corrosion products from 

condensate and cool~ng water 

return lrnes 

4- Increased heatlng efficrency. thus 

reducmg on-slte energy 

consumptlon. 

- Reduced chemrcal consumptlon, 

4 Improved qualrcy and mcreased 

quantrty of the products 

investment 
Pay- period 

Country 
Tunrsti! 

Industry 
Textrle 

Contact 
Pventlon Envtronmencal Pollutron Pr- 

Programme 
EP3 Tunts~a 
75 Avenue Mohamed V 
1002 Tunrs - Belvedere 
Tunts~a 

TeI + 2 l b  1 783244 o r  786680 
Fax + 216 1 787 245 
Ematl Bahh@EP3 T N  



Background 
The  faclllty IS an electroplater tha t  
performs zlnc, n~ckel, brass and chrome 
platmg The facrllty operations can be 
diwded Into five main steps 

I) Polishmg Manual poi~shlng takes 
place In a separated room Two t o  
three  workers srt at  electrtc polishing 
mach~nes that look l~ke  statlonary belt 
sanders and polrsh bars and other  large 

pieces before they are plated They use 

a red pol~shng paste t o  apply abras~ves 
t o  the  belts The paste comes In b r ~ c k  
form and conslsrs of alum~num and 
shca  and fatty a c ~ d s  that  ac t  as bmders 
The fdtty actds that  must be removed 
In the cleanrng process Dust 
generated by the  pol~sh~ng process IS 

collected uslng vacuums connected co 
each machme 

2) Cleanrng P r ~ o r  t o  electroplating 
many parts are cleaned in a vapor 
degreaser that uses trrchloroethyl~ns 
(TCE) t o  remove grease and other  
Impurrtles Parts are removed from 
the degreaser, d r ~ e d  wrth paper towels 
and cred to racks before belng placed 
In a queue for platrng The degreassr i j  

heated s o  that TCE vapors rather than 
the lrqurd remove the  grease However, 
the  degreaser does noc currently 
funct~on In thts manner, and parts are 
placed In baskets, d~pped  In the  liqu~d 
and removed There IS considerable 
drag-out from r h ~ s  operation. and 
worker exposure t o  TCE is qulte h~gh 

3 )  Racking The facilrty electroplates 
any different kinds of parts Many small 
pleces are  plated in baskets that a re  
placed drrecrly In the  solutrons Other  
parts are hung on spec~al racks that 
are specifically constructed After 
placmg, the  racks are  dismantled, and 
the  copper wlre and excess plating 
solut~on that  forms on <he metal rack 
and wlre are removed and collected 
for resale 

4) Electroplating The facilrty 
el~crroplates three different meals,  
approximately 60 percent of IU 

substrate is brass. 30 percent IS stetl, 
and I0 percent IS zamakThe 
electroplating line conslsrs of washlng 
canks, rrnstng tanks, and n~ckel and 
chrome platlng baths and recuperation 

baths A copper cyan~de bath IS located 
across from the line and IS used to  
p lxe  th s  zamak before ~t 1s plated with 

nickel and chrome 

All plating IS manual Trines are  not 

exact, and there IS considenbie 
varlatton in soakmg tlmes among parts 
and worker: Workers generally place 
the  parts first ~n a degreasmg bath that 
contams caustlc and cyan~de in a 
heated solut~on Parts are then rlnsed 
In a contrnuous rlnsing tank and placed 

in a stripp~ng/p~ckl~ng bath Workers 
qu~ckly rlnse the  part In a s t a t ~ c  rinse 
bath, place the  part  In an acid (H2504) 
bath, d ~ p  ~t In a contlnuous rmse tank, 
and then place i t  In an electrolyt~c 
washing tank that contarns caustlc and 
cyanrde They d ~ p  the  part  In a second 
contrnuous rrnse rank. a second a c ~ d  
bath, and a final r k n g  bath before 
plating For platlng the  pans  are  
placed first In the  n~ckel bath and then 

rrnsed in a recuperative bath, dipped In 

a conrmuous rinse tank. and placed In a 

chrome bath 

iollowrng chrome platlng, parts are 
drpped In a recuperatrve bath and then 
another contlnuous rrnse bath 
Sometimes, dependrng on how the  
plec. looks, workers drp the  part rn a 
stcond rlnstng bath before placrng t h e  
part on a rack for drylng 

F i g u r l  1 O v e r v ~ e w  or Fac i l~ ty ' s  Elec t ropla t rng Process 

Bras; PbW N ckel 
Plabng Plabng 

Rrnsmg Bath 

Sulfunc Acrd 

Plaled Pete Zinc Plating Chrome Plated 



5) Gilding G~ldlng takes place In a 

separate room Parts were rlnsed In 

specla1 rtnse baths before g~ ld~ng  

Gllded pans are plated wlth nlckel 

before g~ldlng 

The facrllty faced several pol lut~on 

problems lncludlng 

+ use o f  organlc solvenu For 

degreaslng. 

+ ac~d  d ~ p  contammatron. 

+ unnecessary chrome and ntckel 

waste. and 

+ excesswe wacer use 

CIeansr  P r o d u c t ~ o n  A p p l ~ c a t t o n  
Cleaner product~on recommendations 
were ~dentlfied for SIX unlr operations 

f Pol~shlng Reduce tlme between 

buffing and cleaning, replace 

pollshlng compound w ~ t h  one that IS 

compatible w ~ t h  aqueous alkalme 

cleaners, Improve operator practlce 

by purchasing fixtures and ~ g s ,  and 

reduce compound and wheel use 

through proper operator practlca 

and tralnlng 

-3 Solvent degreaser Replace this 

process step w ~ r h  alkaline cleaner 

4 Akallne cleaner Ellmmate cyan~de 

use and Improve process soluclon 

monlrorlng 

<- A c ~ d  d ~ p  Isolate aclds for sceel and 

brass, elmlnate the process o f  

depass~vat~on of nlckel, replace the 

proccss of mlxed acld strlppcr wlrh 

solut~ons In small tanks and pracrlce 

segregation and recovery as w ~ l l  as 

Improve process soluc~on monltorlng 

and control 

4- Plat~ng Caprure and return 100% of 
drag-out r o  process solutton~ c l a n  

baths less frequently and Improve 

process solut~on monltorlng and 

control 

4- Rlnslng Add agltatlon and sprays 
control water use by curnlng off 
water whlle noc used 

E n a b l ~ n g  techno log ies  

Most of the recommendatcons deal 

w ~ h  good housekeeping pncclces and 

process control and opurnlzation with 
exlsnng technology and equipment 

However, one recommendat~on 

~ntroduces a new technology for more 

decttve rlnslng w ~ t h  less water A 
slmple sparglng arrangement could be 

installed at ihe bonom of each rlnse 

bath t o  dtsperse the lncomtng flow 
=ate a over several po1nr.s and cr- 

"rollrng bod" o f  water wh~ch IS 

espec~ally effectwe at rlnslng racked - 
parts Alr agttation 1s generally even 

more effectwe, but requlres a pump 

that can generate clean alr 

Advantages 

f. Reduced coxlc emlsslons and 

worker exposure t o  toxrc chemicals, 

+ Reduced water and raw rnater~al 

consumption as well as process 

optmzatlon. 

+ Reduced ac~d  and heavy mewls 

concam~naced waste water, and 

+ Improved product qua lq  

Country 
Tunrs~a 

Indus t ry  
Elecrroplatcng 

Contacts  
Env~ronmend Pollut~on Prevent~on 
Programme (EP3) Tunwa 
75 Avenue Mohamed V 
1002 Tunls - Belvedere 

Tunlsla 

TeI + 21 6 1 788244 o r  786680 
Fax + 216 1 787 245 
Emad Bal1h@EP3 TN 



plates are avalable for curlng More heat 15 

generated dur~ng the curlng o f  larger batch 

snes because the formation o f  lead ox~de  

also generaces heat H~gher  temperature 

and sacurarton hurnrd~ty transforms zhe 

elernenral lead Into a tetrabas~c lead ox~de, 

thus lrnprovlng the mechan~cal bond, 

the cold crankmg power, and the 

reserve capaclty o f  the battery 

The contatner formatton process has been 

mproved by applylng a low currenc as soon 

as poss~ble after the batter~es are filled wtch 

ac~d Temperatures of about 50°C Improve 

the oertor-nance of the negaclve place, and 

help co convert res~dual lead sulphace and 

oxide mco lead peromde 

Ftnally tank formarlon IS eltm~naced so the 

cured panels now go d~rectly to  battery 

~sse~nbly ellmlnactng the washmg and 

dry~ng needed afcer cank forrnat~on 

Th~s slgn~ficantly reduces worker exposure 

13 j lr'phlrr~c acld and lead dust saves 

w e q y  and reduces the volume of 

:ontarnmated water from the plant 

Advantages 

The new process reduces 

8:. employee exposure t o  lead dust 

+ toxrc eniisslons slag and waste 

: energy and waier use 

:. rhe amount of lead needed 

:- lead acld conurn~nated wasce water 

Product qualrty IS also mproved 

by che Increase In servtce l ~ fe  

Country 
T u n m  

Industry 
Lead ac~d battery manufacture 

Company 
La Soctete Tun~s~enne de I'Accumulateur 

NOUR s batcery rnanufaccur~ng operatton 

b e g ~ n  In the 1950s NOUR 15 a prvately 

ownedTun~s~an encerprlse that occuples a 

promtnent posmon In the SLI banery 

market The company faces Increased 

competmon, however. as a result of h e  

Tunts~an Import I~beral~sat~on progi '> l rne 

Contact 
Ms Hallma Ball M rad 

Mr  Rach~d Na f t~  

EP3 Tunts~a 

73 Ave Moharned V 

1002 Tun~s Belvedere - 
lunwa 

Tel + ? I S  1 788 244  or 

+216 1 786 680  

Fax +216 1 787 245 
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