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ThIS report documents the EP3 expenence regardmg the ImplementatIOn of the PollutIOn
PreventIOn DiagnosIs Assessment among a group of Ecuadonan faclhtles, so that any
posItIve result could be eventually rephed somewhere else ThIS was a very huge effort
throughout the overall three-year workmg penod among many people mvolved such as
EP3W, Oikos-E2P3 and Probono/pald consultants ThIs type of team work demands a lot
ofhuman behavIOr cooperatIOn and many tImes It IS not easy to match skIlls among a
group of profeSSIOnals, however, at the end of the project, Dlkos fully recogmzes that
thIS was not only an mstitutIOnal achIevement but also a group team effort succeed

FIrst, Oikos would hke to thank to the USAID mISSIOn m Ecuador because of ItS support
to buIld such remarkable Idea m country and for choosmg Ecuador as a quahfied
candIdate for a mId term effort SpeCIal thanks for Maria Augusta Fernandez the current
country manager for her support Special message of gratItude to MarlO Salazar the
former country manager, who share WIth Oikos hIS expenence and dId a great Job
facIhtatmg actIOns m Ecuador BeSIdes Oikos would hke to extend ItS gratltude to Betsy
Marcotte, the worldWIde EP3 manager for the pnme contractor and all the staff at Hagler
BaIlly Inc for gIvmg to Dlkos all the support that was needed

Our speCial gratItude to both Fausto Pefiafiel and DanIlo DIaz, the ultImate authors of thIS
research expenence, for theIr hIgh contnbutIOn managmg field work and bemg our local
expertIse on the overall EP3 performance m Ecuador

Oikos would hke also to thank to the managers at the faclhtIes, who made thIS work
pOSSIble by truthfully behevmg on the benefits of the pollutIOn preventIOn phIlosophy and
on thIS baSIS gave support to the Oikos-E2P3 team work

Hopefully all thIS expertIse bUIlt throughout the performance of the project could be
applIed on the rest of the Ecuadonan mdustry and also abroad
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1 BACKGROlJND

As a developIng country, Ecuador IS just begInnIng to be concern about environmental
protection Enforcement IS very weak throughout the country, but because Ecuador IS startIng
to be competitive In the InternatIOnal market, the environmental protectIOn must be
mandatory Thus, the USAID miSSIOn In country, the US EnVIronmental Protection Agency
and CorporaclOn Olkos (a domestic NGO) together decided to develop the EP3
(EnVIronmental PollutIOn PreventIOn Project) model In Ecuador This model has been workmg
In many developIng countnes and It seems to adequatly encourage local people to start
IncorporatIng cleaner productIOn and energy efficiency concepts Into the productivity
framework These wntten expenences have been taken from the Ecuador's expenence and the
reader can extrapolate slrmlar results to other developIng countnes

The InItIal approach to start workmg In Ecuador were based on the PollutIOn PreventIOn
DIagnosIs Assessment (PPDA) model ThIs approach concentrates ItS effort on leader Industry
champIOns that agreed to dissemInate positive results among other plants As project matured,
It was necessary to adjust to both the long term objectives of the project, and also to EP3's
budget constraInS Thus the group faCIlIty approach was Initiated by Olkos In order to assist 23
textIles and 10 tannenes This work was done In the latter part of the project and the results
have not yet been documented

ThIS document reports results In progress for the PPDA model and from here a baSIS for a
future work

A key component dunng trus technology transfer process IS the role of Corporation Olkos because
IS the domestic orgaruzatlOn that Will be pursumg the EP3 approach m the long term Olkos IS a non
profit orgaruzatlOn wruch mam objective IS to pursue the transformatIOn of the productive and
cultural processes of the SOCIety, through a proper technological, sCientIfic and enVIronmental
management, so that It does not mterfere In the natural processes mstead cooperates With the hVlng
systems over the earth The word Oikos denves from the Greek language root that means "the big
house" or "the house ofeverybody"

2 OVERVIEW OF ECUADOR's INDUSTRIAL SECTOR

Before startIng actiVitIes under EP3, It was necessary to anahze the Industnal sectors In order
to better onent the planned work By evaluatIng real pollution prevention optIOns as well as
domestIC capabIhties and resources, the EP3 seed would produce pOSItive results In the long
term

The domestic Industry can be summanzed as follows

* Industnal development IS mamly onented to local market With a high Imported level of raw
matenals and httle opportumty to generate mcome from exports

--------Ecuador/Env~ronmental Pollut~on Prevent~on ProJect (E2P3)
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* The mdustnal expansIOn IS honzontal rather than vertical which does not allow the
mcorporatlOn of all mdustnal sectors

* There IS a lack of competitiveness due to the mefficlency wlthm the processes

* There IS a low utIlizatIOn rate of the mstalled capacity

The current situation obViously impacts on the environmental problems For example,

* ProductIOn process are based on foreign technology an the obsolescent grade IS crucIal

* There are no relevant figures related to end-of-pipe systems m country

* At thiS pomt the enforcement, pohcles and strategies for environmental Issues are Just
begmnmg

2 1 KEY INDUSTRIAL SECTORS

The next step was to classify the facihtles m order to work m key sectors By searchmg on
prevIOus studies, faclhtles were clastfied under different categones dependmg upon the type of
specific need

In general terms accordmg to the number of facihtles, number of workers and total
productIOn, for an approximate number of20,000 small/medIUm/large size plants over the
country, faCilItIes are classIfied as follows

T f d.ypeo m ustnes
Type of mdustry Percentage (%)
Food processmg, beverages and tobacco 183
Chemicals, 011 refimng, plastIcs, rubber 159
TextIles, clothmg and leather 146
Metal formmg, machmery 14
Paper recychng, paper products and pnntmg II
Non metal products 85
Wood and wooden products 79
BaSIC metal mdustry 55
Other manufacture products 43

Table 1
Source Glkos-E2P3 research

These sectors are the high-waste-rate producers that deserve speCIal attentIOn concermng
envIronmental protectIOn The wastes rate for each branch depends upon the qualIty of the
wastes

--------Ecuador/Env~ronmentalPollut~on Prevent~on ProJect (E2P3)
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Smce water IS one of the most Important Issues for pollution analysIs, the mdustnal sectors
wIth the highest water consumptIOn flow are classified as follows

* Food processmg, beverages and tobacco mdustry
* Textiles, clothmg and leather mdustry
* Wood mdustry and wooden products
* Paper recyclmg, paper products, pnntmg
* Chemicals
* Non mmeral products (non 011 and coal)
* BaSIC metallic mdustnes

This represents a baseline mformatlon to Identify most promISIng sectors for a P2 work

3 THE ECUADORJEP3 APPROACH WITHIN OIKOS

Smce EP3 IS a world Wide expenence, Oikos evaluated preVIous expenences mother countnes to
learn from others and adapt to domestic needs The general scope of work for selectmg candidates
to work With IS descnbed as follows

* Pre-Assessment covers the steps leadmg up to an assessment mcludmg selectmg facilities,
negotIatmg agreements With faCIlIties selected for assessments, and gathenng data on faCIlIty
operations to help focus the assessment team's efforts,

* Assessment mcludes the steps assocIated With conductmg the actual pollution preventIOn
assessment Tills phase covers the IdentIficatIOn and analysIs of opporturuties and preparatIon of a
report summanzmg findmgs and recommendations,

* Post-Assessment mcludes the actiVities that m-country staff and consultants are pnmanly
responsIble for after an assessment 10 completed Tills phase contmues mdefirutely and IS lOtended
to ensure that faCIlities receive ongomg support m Implementmg pollution preventIon programs

Three evaluation cntena were undertook based on Opporturuty, Presence, and Importance for
selectmg first categones and after appropnated plants Tills selectmg pomts are descnbed below

* Opportumty There should be a slgruficant number of commercially proven and documented
pollutIon prevention opporturuties that address sigruficant enVironmental problems as eVidence
through government recogrutlOn attention, and pOSSibly regulation

* Presence There has to be a sigruficant amount offactllties haVing the potential of beIng mvolved
In EP3, so that the efforts In country can be displayed to other sectors MedIUm and small SiZe
plants are espeCially Important because they have fewer techrucal and finanCial resources to
mtroduce and Implement pollution preventIOn opporturutles

--------Ecuador/Env~ronmental Pollut~on Prevent~on ProJect (E2P3)
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* Importance Industnes should have speCial slgrufican~e m the context of sustaInable econonuc
growth, rapId mdustnahzatlon and urbarnzatlOn, and pnvatlZatlOn There should also be some
balance between large mdustnal facIlItIes versus smaller enterpnses, there should also be some
diversIty ofbusmess sectors, mcludmg manufaetunng and seIVlce sectors, for example In addItIOn
to econonuc Importance, mdustnes may also be Important because they are IdentIfied WIth major
national enVironmental problems

For the PPDA model 78 screerungs and predlagnosls were perronned AddItionally, 20 more
faCIlIties were contacted however pp options were very few Wlth no sIgruficant saVings, so that the
Olkos-E2P3 team did not go through the screenmg process From the ones shoWIng relevant
optIOns, 16 facIlItIes were finally conSIdered for the PPDA assIgnment So far all of them have been
aSSIsted and the ImplementatIon process contmues ThIs report mtends to document the overall EP3
expenence m Ecuador consldenng successful hIstones, obstacles for Implementmg a pollutIon
preventIOn, domestic economy sItuatIOn, and future work after the project will be gone

Dunng the last year the group faCIlIty approach undertook over 33 facIlItIes ThIs was an Interactive
effort among the OIkos-E2P3 team, local consultants and plant people The model encourages
techruclans and managers m plant to find pollutIOn preventIon optIons by themselves rather than
gIve them the solutIOn for theIr problems ThIs IS a tIme consummg effort SInce not only local
consultants but also techruclans mplant have to be traIned before beIng able to find options Results
were very successful and Olkos WIll evaluate cases later on

4 METHODOLOGY AT EACH PLANT

Once a plan was defined the team started mOVing throughout a sequentIal steps to achIeve
objectIves

4 1 Outreach phase

It was necessary to dIsplay a preVIOUS work WIth the faCIlIties m order to better prepare the field
before perrormmg any techrucal work So that there are some key pomts to the overall work plan

a) SIgrung the agreement between Glkos and the faCIlIty
b) Settmg objectives and defirung the calendar ofVISItS for the predlagnostIc and dIagnostic phases
c) Prepanng the work plan for each speCIfic plant

4 2 Settmg speCIfic goals

BaSIcally the assessment goal focussed ItS attentIOn on the followmg targets

a) Matenals waste nnrumIZatIon by undertakmg pollution preventIon pnnclples
b) Process energy optnnIZation
c) Plan management Improvement by processes optimIZation rules

--------Ecuador/Env~ronmental Pollut~on Prevent~on ProJect (E2P3)

4



I
I
I
I
I
I
I
I
I
I
I

4 3 Research phase

Research actiVIties are done at each plant dunng a week The accomplIshment of tms task requires
of the techrucal assistance of plant's engtneers In an Interactive effort WIth the Olkos-E2P3 team
Process engIneers are the ones that fully know the processes and energy aspects Tlus general
techrucal data contents mfonnatlOn on

aj Processmg field mformatlOn, the engmeer Involved Wltmn the productIOn actiVIties are
supposed to have on hand InfonnatJon such as workers and adrrurnstratlve figures,
products made dunng last penod, productIOn capacity nse planrung, source of water
consumption local and Imported matenals and their cost, Yields at each urnt operatIOn and
processIng change projects

b) Energy field, the engtneer Involved WIth energy matter should have on hand, among others,
data on electnclty bill, electnc motors and eqUIpment Inventory, compressed arr
speCificatIOns process maclunery, boIler speCificatIOns, steam hne system and hghtIng
system

The Olkos-E2P3 team role as an external facIhtator, IS Important because faCIlIties have to trust on
the team before dehvenng Internal Infonnatlon Is It not a matter of Just filhng out a techrucal
questIOnnaire, Instead several human behaVIor techruques have to be undertaken before estabhsmng
a fuendslup WIth the customer There are comments about other preVIOUS InternatIOnal programs
that dId not put attention on human behaVIour and once the project was over, there was no local
Interested In pursumg long tenn goals

On the other hand, from the Ecuadonan technIcians perspective, there are great expectatIons about
haVIng US experts for the technIcal VISitS, therefore If for any reason the foreIgn experts do not
succeed on the field work, the credIbIlIty of the overall project suffered Dunng tlus research phase,
one of the strenghts of the local team was to work out on the empowennent of the techruclans at
each facIlity So that dunng the diagnOSIS phase It was easy to match capabIhties of the US
expertslE2P3-0lkos team and the facIlIty counterpart

Major steps are descnbed on the follOWIng table

--------Ecuador/Env~ronmental Pollut~on Prevent~on ProJect (E2P3)
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Research Phase

Step to dccomphsh Description Level of effort Responsible AddltlOndl Comment
activity
1 IdentIfy Compames Search on local mformatlOn sources and 1 days to develop lIst of Olkos-E2P1 team Assumes use of EP3 worldWide

also rely on local team expenence to candIdates expenence to select candIdates
Identify pOSSible candidates to work wllh

Tins IS a time consummg effort
Use follov.mg cntena to assist m selectmg 2 months Olkos-E2P1 team wIth help that reqUIres a cross
compaOles from EP3W mformatlon from different
- Size of faCIlIty perspectives
- Number of process With tOXIC raw

matenals
- Extent to whIch plant IS representatIve of

the mdustry m terms of process age etc
- PublIc perceptIOn about the faclhty
- Government perceptIOn
- Envlfonmental Impacts
- WIllIngness of the plant to Invest
- FmancIaI status
- Leader wlthm the sector
- WIllIngness to partiCIpate m the project

2 Contact facIlitIes Phone contact to Identify person to contact 2 hours Olkos-E2P3 team
mtroduce project and schedule of Vlslls

Fust mtroductlOn meetmg \\ llh make
deCISIOn person and proVIde more detatled 05 days Olkos-E2P3 team It IS Important to handle some
mformatlOn about Olkos-E2P3 knowledge for each faCIlIty to

better engage thiS Introductory
meetm~
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Step to accomllhsh Descnptlon Le\el of effort ResllOnslble AdditIonal Comment
actIVIty

3 DetermIne whether Collect prelImmary data about mam umt I du} per facIlity (2-person Glkos-E2P, team This preltmmaf} mformatiOn
a full assessment IS operatiOns team) \\ III allow to properl} Idenllf)
appropnated to be - IdenUfy operatIOnal umts and potentIal pp optIOns At tlus
carned out mputs/outputs stage the local team can define

- track mformation on eqUipment If further PPDA "ork IS
operatIOnal procedures matenals appropnated
housekeepmg practices, etc

4 Select the most Based on mfonnatIon collected make () '; day per facIlity Glkos-E2P3 team Some faCIlIties can be
adequate facIlIty deCISion mcludIng prelImmary schedule postponed dependmg upon

for PPDA economical situation m
country

5 Prepare the BaSically the overall EP3 fonnat IS used , days per facIlIty Glkos-E2P3 team Agreements are filed at Glkos
agreement wIth the obViously updated to Ecuadonan needs offices
facIlity - ReqUIre management to commit to a

contInumg effort to pursue on pollulton
preventIOn

- ReqUIre management to partiCipate In the
process

- SpeCify baseline mformauon needed and
reqUire facIlIty to Identify as much pp

options as pOSSible accordIng to facIlIty
needs
_ Address Issue of confidentialIty of all
delIvered mfonnatIOn to Glkos-E2P3

- Include workplan actIOn and schedule

6 Develop work plan Based on mformatIOn collected dunng I day Glkos-E2P3 team Workplan focuses on highest
and schedule InItial VISit opportumtIes at each facility

7 Set 10callUS team Prepare the US expertise profile that IS 2 da} s per faCIlIty Glkos-E2P3 team
requITed for each plant EP3W makes final
deCISion on the experts



ex>

Step to accomplish DescrJlltlon Lc"el of cffort ResponsIble AddItIOnal Comment
activIty
8 Performmg pre- Gather data about the plant bdsed on 2 days per f,lclhty Olkos-E2P1 team Preassessment report IS used as
assessment step follOWing htnts baselme mformatlon for the

- Overall hIstory of faCIlIty PPDA
- Umt operatIons descnptIon
- Flow dIagram
- LIst of mam chemIcals used mput
matenals productIOn levels waste
generatIOn data eqUipment energy
consumptIOn etc

ThIS report IS sent to EP3W

Table 2
Source EP3W handouts and OrAos research
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4 4 PollutIOn Prevention Diagnostic Assessment

Once major data had been collected and processed, the PPDA's were conducted It has to be
pOInted out that because of budget constraIn's, It was necessary to pnontlze candIdates to IdentifY
the facIlItIes WIth the best pollutIOn preventIon options AdditIOnally, the payback penod was
consIder as a mecharusm to present an option as attractive one for the decIsIon makIng people
perspective Attractive options have payback penods ofless than two years

In order to better undestand the P2 opporturutles WIth each sector, It was necessary to VISit several
plants from different sectors Thus 78 faclhtles were contacted and VIsited from 23 sectors From
these 16 were chosen for PPDA's Table 3 summarIZes different sectors and the status of the
actIVIty performed

List of facilities under the PPDA model

Industrial sector Screenmg & DiagnOSIs
nredlaenosls

Tannenes 4 3
TextIles 13 4
PaInt (IncludIng 4
resIns)
Metal fOrmIng 4
PnntIng 4
GalvanlZlng 3
Battenes 3
Paper 6 2
Ceranucs 5 2
Plywood 2
Cement 2
Car assembly plants 3 2
PlastiCS 2
Edible 011 2 1
Sugar mill 5
Duuy 4
Dry clearung 2
Meat proceSSIng 2
Botthng soft 2
beverages
BreWIng 1
Alcohohc beverages 1
Chemicals 1
Palm 011 extractIng 3 1
Total 78 16

Table 3
Source Olkos-E2P3 research

--------EcuadorlEnvuonmental PollutIOn PreventIon Project (ElP3) --------
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Pollution PreventIOn DiagnosIs Assessment Phase

Step to accomphsh Descnptlon Le\el of effort Responsible Comment
activity
1 Bnef assessment m Bnef US experts based on mformatlon Olkos-E2P3 3 d<lYs per facIhty EP3W core staff Pre-assessment report IS
U S pnor to flymg to delIvered 8 weeks before US e'\perts are supposed to revle\\ed by experts
Ecuador gather complementary mformahon to bnng down to

Ecuador and share with local team
2 Bnef assessment team Experts meet at USAID mission m Ecuador to bnef the I day Olkos-E2P3-US ThIS hme IS very Important to
m country pnor to planned work experts match everybody's pomt of
begmmng assessment VIew

DISCUSS roles planned activIties and schedule among
Olkos-E2P3 and US experts Many times the EP3W
country manager came to Ecuador to behave as part of the
team

Address concerns about cultural Issues pres-assessment
report and potential pollutIOn prevention optIOns already
IdentIfied dunng thc preassessment

3 Meet WIth plant Meet WIth the deCISIon maker at each plant to review goals 2 hours The whole team IS led Usually durmg the PPDA a
manager/owner for the assessment mtroduce US experts present by Olkos-E2P3 person from the faclhty IS

workplan confirm available mformatlOn and clanfy deSIgnated to work close to
management concerns the vIsltmg team

4 FIrst walk through Look the entire faclhty's operatIons 4 hours The whole team IS led At thiS pomt the mformatlon
faclhty to review by Olkos-E2P3 on thc pre-assessmcnt report
operations IS double checked
5 Obtam detailed Structurc the complete flow diagram (mputs/outputs) and 2 days Asscssment team As PPDA comes out the final
mfonnatlOn speCIfic mformatlOn for cach mdlvidual operatIOn report IS startcd step by step

Concentrate on raw matenals chemIcals energy and
water usage Also conSIder waste quantItICS and
byproducts gcnerated
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Step to accomplish DescnptlOn Level of effort ResponsIble Comment
activity

6 IdentIfy potential US expertise IS supposed to Identify specific pp optIOns 05 days Assessment team Gnce a P2 option IS IdentIfied
pollution preventIon by the US experts the local
opportunities team has to adapt It to local

technology otherwise will
appear hke unreahstIc
solutIOn

7 Prepare draft report Prepare the draft report by usmg EP1 format for tins type 4 days Assessment team Main objective IS to leave In
with recommendatIOns of document BaSically the report Includes a short country almost a complete

background informatIOn comprehenSive umt operatIOn report so that the Glkos-E2P3
descnptlOn detailed pollutIOn preventIOn team can start with
recommendations financIal benefits of the nollow cost ImplementatIOn actIOns
recommendatIOn and cntIcal ratIo analysIs

8 Present potential Present findings and recommendations on facIhty 4 hours Assessment team After the debnefing meeting
recommendatIons to assessment to deCISIon makmg people and plant manager there IS a verbal commltment
general manager It IS time to clanfjr questIOns about the recommendatIOns to dehver final report to the

Usually a debnefing meeting led by the local team IS plant In about two months
scheduled and US experts proVIde techmcal support for once the experts WIll submIt
any QuestIon that may anse the final versIOn to EP3W

9 Finalize report After feedback from both local team and EP3 W the Depends on the EP3W has to put wnte Usually GIkos needs to have
experts have to refine the overall report SkIlls of the expert under final format on hand the final versIOn to

report translate It Into Spamsh
verSIon

10 TranslatIon of final The Idea IS to dehver a report wntten m Spamsh versIOn TranslatIOn takes 2 GIkos-E2P3 team Before delivenng the Spamsh
report however many plants are skIlled 10 reading on English weeks verSIOn, the GIkos-E2P3

language therefore for them the two versIOns are team spend some tIme doubll'
dehvered checking tochmcal words and

expressIOns
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Step to accomplish DescriptIOn Level of effort Responsible Comment
activity
11 Prepanng the After recelvlDg the final rcport the faCility takes some Usu<illy takes two Olkos-E2P3 tcam TIns IS a delicate effort and It
ImplementatIOn plan tnne In respondmg about the ImplementatIOn plan months however It IS Important for the plants

depends on the not to fecI pushed to do
faCility Implementation Olkos-E2P3

behaves as faCIlItator to
encourage thcm to change
the process rather than push
them

Table 4
""oune Olkos-E2P3 re<;earch
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4 5 ImplementatIOn Stage

Imtlatmg any techmcal assIstance 10 a developmg country demands a lot effort smce It IS not
easy to change the mertla ThIS IS the same for cleaner productIOn/pollutIon preventIon
projects The ImplementatIon step IS very demandmg because all recommendatIon have to be
proved as sUItable ones Part of the mteractIve effort dunng prevIous phases was to adapt the
US perspective of the foreIgn experts to local condItIOns Many tImes recommendatIOns that
worked out 10 the US never achIeved good results 10 other countnes ThIs maybe IS due to
lack of technology and appropnate mformatIon, however, 10 some other cases the human
behaVIOur of foreign experts was madequate for the technology transfer process

The local team attempted to learn from past expenences, therefore, the ImplementatIOn step
has been refined and adapted to the needs of the faCIlItIes It has been Important to keep
penOdIC contacts WIth the faCIlItIes, not as a trackIng actIvIty but rather as partner to maIntaIn
the motIvatIon It was not good enough Just to show to IndustnalIsts that by IncorporatIng
pollutIOn prevention concepts they could save money on the owner's mentahty they prefer
lookmg the mcome money rather than Just savmg money It takes time for people to get use to
the new concept of "savIng money" There are other cIrcumstances surroundIng mdustnal
world that WIll be pomted out later on

The Oikos-E2P3 team dIsplayed a very tIme consummg effort encouragIng people to contInue
workmg on the ImplementatIOn Several tImes faCIlItIes demand engIneenng adVIce on dIfferent
tOpiCS dependmg upon speCIfic needs

The maIO POIntS are descnbed below

--------Ecuador/Environmental PolJution Prevention Project (E2P3)-- _
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Implementation Phase

Step to accomphsh DescrJlJtJon Lc, el of cffort Responsible Comment..
actlvltv
1 Conduct perIodical Usually the first follow-up contact takes place once the () ~ d,lys pLr plant Olkos-E2P3 team Based on expenence In Ecuador
local follow-up Spamsh version of the final report IS ready to be submitted the best recommended way IS

Subsequent follow up take place on a monthly basIs eIther vIsItIng the plant This allo\\s to
VISiting the plant or calling by phone bUIld close relatlOns through tIllS

long term pp effort Follow up
Follow up consists of revlewmg the P2 recommendallons contmues untIl end of program to
from the report III order to evaluate what IS gomg to be done record major achievements and
what IS needed and as the stage comes up acluevements that obstacles through the whole project
are reached hme

ImplementatIOn schedules are adjusted as appropnated
dependmg on each facIlity and obstacles that may appear

2 ProVide additIonal The final report IS a comprehensIVe analySIS about what As needs may Olkos-E2P3 Smce cleaner productIOn concept
help as appropnate to should be done and sometimes there are recommendatlOns appear The Olkos- IS startmg In Ecuador It IS
each plant that ImplIes further research ObViously the E2P1 effort does E2P3 team IS necessary to move back and

not have to research everythmg the mam Idea IS to empower penodlcally forward on the pollutIOn
capabilIties at each plant In order to pursue further research refreshmg prevention pnnclples and some
when need It However most of the lImes recommendations techmeal aspects hmes eventhough the
are fully explained and Implementation does not represent recommendatIOns were clearly
any techmcal obstacles exposed dunng the debnefing

meeting It IS necessary to remforce
the Ideas as the ImplementatIOn
goes on

3 Evaluate company's Penodically the Olkos-E2P3 team evaluates the company's As needs may Olkos-E2P1
effort effort appear

4 Reporting It IS highly recommended to go through a "expeTlences Depends on each Olkos
successful results report" under a case study format So far many plants are plant

ready to start collecting data and refillIng detaIls
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Step to accomplish DescnptlOn Level of effort Responsible Comments
activity
5 DisSeminatIOn to As fundamental part of the technology transfer process there
approprIate audIences were several seminars that had been performed WIth the

presence of the US experts SemInars \\-ere scheduled as
c10smg actl' Ity of the US experts assIgnment In country on
the followmg fields
- TannerIes
- Pamtmg process
- Paper recycling
- Ceramics

EdIble 011 refinmg
- Palm 011 extractIOn
TextIles

Table 5
~ource Glkos-E2P3 research



5 ANALYSIS OF FINAL RESULTS

After a three-year penod ofworkmg under the PPDA model we are able to report the results
of the overall expenence There are many elements that can be analyzed m order to evaluate
strengths and weaknesses so that the model can be Improved

For the 16 plants the level of ImplementatIOn of the recommendatIons ranges from 25 to 50%
dependmg upon dIfferent CIrcumstances at each plant Even though the pollutIon preventIon
ImtIatIve was fully understood by the plant decIsIon makers, It takes tIme to be accepted at the
techmcallevel For any new Idea, It IS necessary to work through the process step by step
repeatIng as many tImes as needed Several areas have been IdentIfied as sUitable ones for an
overall analysIs for the whole package of facIlItIes WhIle a plant-by-plant analysIs would
probably delIver more specific conclusIOns, the maIn objective ofa project lIke EP3 IS not to
concentrate the efforts Just m few cases but Instead analyze the group results In order to
extrapolate results for the whole Ecuadonan Industry

5 1 Current domestic economIcal scenario

The current economic situatIOn IS crucIal to evaluate the level of ImplementatIon Interested In
major Investments for ImproVIng the plants The weak Ecuadonan economy has suffered not
only because of external factors but also Ecuadonan ones because of Internal problems that
some of them are out of control Over the past 15 years two maIn cnSIS have occurred at the
begInnIng of the 80's and the last one startIng on 1992 up to date The key factors that
contnbute on the current cnSIS are unstable polItical sItuatIOn and exceSSIve foreIgn debt The
latter one probably IS the most Important and present SIgnals such as

* SpeculatIve Investment
* ExcessIve number of financIng Institutions
* DecreasIng rate of agnculture and mdustnal actiVIties
* IncreasIng rate of foreIgn debt
* Lack of Investment In productIve actIVIties

In order to have a clear Idea It has to be mentioned that dunng 1986 the goods Import rate
reaches 9 56% and by 1995 thIS rate Increased up to 19 81 % Unfortunately, Ecuador has
been spendIng money on Imports rather than ImprovIng Its Internal productIOn rate In theory
In such conditIOns the most recommended attItude to maIntaIn floatIng the economy IS by
controllIng both the current currency and the Gross Internal Rate No matter what happens It
IS not recommended to press these parameters because a deacceleratIOn economy process can
start runnIng Unfortunately dunng the last years both the GIR and the current currency have
suffered a deacceleratIOn process ThIS Impacts dIrectly on the exchange rate of the local
currency In companson to the US dollar that IS the reference for domestIc condItIons By
controllIng the US dollar the Ecuadonan money IS penodlcally deflated ThiS InstabIlIty causes
major wornes on finanCIng polICies so that Interested rates for loans have ranged from 45 to
70% and sometImes higher RegardIng financial condItIons at the Industnal plants there are
two optIOns some plants have financIal resources but no InCentIve to Invest m productIOn

--------EcuadorlEnVlronmental Pollution PreventIon Project (E2P3)--------
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actIvIties becaLlse speculative Investments are more attractIve other plants do not have own
resources and the only way to get money IS through the hIgh mterest rate loans from financial
InstItutIOns ObVIOusly gettIng expensIve money It IS not an InCentIve for any production
actIVIty

The economIc sItuation already described caused Industrial receSSIon, and m approxImately
1000 faclIJtles theIr revenues decreased by 85 9% over the past four years ThIS recessIve
sItuatIOn can be averaged to the industrial sector considering that those 1000 plants represent
the 80% of the whole actIVItIes dIsplayed by the 17000 plants workIng nght now

TragIc results of thIS scope IS that both agriculture and mdustry have been sacnficed and In

both sectors, Ecuador cannot compete ThIs poverty IS already causmg major effects
hundreds of facIIJtIes are almost m the bankruptcy stage and others are on the border IJne
because of lack of businesses There are cases of multmatIonal compames that were workIng
for years m Ecuador and because of dIfficultIes they deCIde to move to neIghbors such as
ColombIa and ChIle

In order to have a clear Idea about the Ecuadonan cnsls Table 6 depIcts figures on cnsls m
dIfferent plants

--------- EcuadorlEnVlronmental PollutIOn PreventIOn Project (ElP3)---------

17

5 2 Implementmg recommendattons

ConcernIng the facIlItIes that were chosen to work under the PPDA model, It was necessary to
search very carefully on the candIdates that were most wIllmg to skIp economIcal obstacles m
order to move forward

E = Construction
F ~ Trade
G = Transportation
H = ServIce & human resources

Table 6
Source EKOS Magazrne (December J5 J996)

PreparatIOn Glkos-E2P3

Number of compames closed dunng 91-96 penod

.'\. - Agnculture
B = \lmmg
C = Industl"\
D = ElectrIc!t\

Even though the country suffered a very deIJcate economIcal SItuatIon as It was descnbed
above, the assIsted facIlItIes went through the ImplementatIon process dependmg upon speCIfic
needs By lookmg figures mcluded m AppendIX A It IS clear that the Olkos-E2P3 effort

);ear \ B C D E F G II Total
1991 82 16 199 2 70 336 24 198 927
1992 113 27 330 5 83 516 41 273 1388
1993 631 5' 1089 9 407 2221 152 1420 5990
1994 148 40 470 I 226 10'2 83 914 3134
1995 787 101 1023 8 408 2948 195 2246 7716
1996 81 25 157 3 53 313 26 256 914
rotal 2042 264 3268 28 1247 7386 521 '313 20069

I
I
I
I
I
I
I
I
I
I
I



concentrated Its effort on recommendatIOns that have a short payback penod at a low
Investment Only when no-cost-Iow Investment optlons were exhausted, then other optlOns
were consIdered The key POInt was to encourage people to move forward by Implementmg
first the most attractIve optIons The ImplementatIon stIll goes on httle by ltttle so that It IS not
possIble to show final results, however, based on actIons that have been undertaken by plant
managers It IS pOSSIble to comment In advance some results There are three categones to
IdentIfY the facIlttles accordIng to Investments

a) Aymesa, Incasa and Ales present an Investment need from US$ 200,000 to US$
500 000 and stJiI remaInS a future work Due to econorrucal scenano It has not been
qUIte easy to set an Investment plan for such huge amounts The general polley IS to
walk lIttle by httle due to the high mterest condItIOn for loans

b) Edesa, Palmonente, Ecuapel reqUIre an Investment need from US$ 100,000 up to US$
200,000 to Implement some optIOns and stIli remams a future work The follow up
actIOns stIll are reqUIred because major Investment are programmed between 1997
1998

c) Maresa, Smtofil-PIfo, SIntofil-QUItO, Recalex, PInt-Tex, Ceramica Andma reqUIre
Investments up to US$ 100,000 for domg the overall pollutIOn preventIOn work Most
of the facIhties are textIles and thIS sector probably IS one of the most affected because
of the domestIC economIcal SItuatIon The cruCIal problem for them IS to survIVe day by
day, however theIr mterest In Implementmg changes withm theIr plants stIll needs an
encouragmg action

d) The last group IS compnsed of three tannenes that reqUIre an Investment need ofless
than US$ 100,000 for the overall work These faCIlItIes should be conSIder In a speCIal
manner sInce tannenes IS the group that demands a lot ofeffort after the PPDA has
been done

Companng scenanos from figures 1&2 Investments rates go up to 50% percent In those plants
WIth hIgher finanCIal capaCIty and In the small ones the ImplementatIon goes step by step For
the case of the tannenes there are not updated figures about Investments because the
owners/managers have also weaknesses on management Issues and finanCIal aspects are not
well orgamzed

5 3 Obstacles to Implementation

DIfficultIes that appeared dunng ImplementatIOn stage come from dIfferent Sides techrucal,
economIcal and human behaVIOr Probably the most Important IS the economIcal one because
money IS the dnvmg force for any change Dunng the follow up process a verbal survey was
run In order to hsten the dIfficultIes that appeared dunng the ImplementatIOn actIOn

--------EcuadorlEnVlromnental PollutIOn Prevention Project (E2P3) ------__
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Technical aspects

As external agents that facIhtate a pollUtlon preventIOn work, the Olkos-E2P3 team IdentIfied
cIrcumstances that delay any Imtiative Nevertheless from these expenences It WIll be possIble
to extrapolate results for future work The best way to receIve an ObjectIve comment about
the obstacles was by performmg a type of mformal questIOnnaire askmg dIfferent questIOns It
was not possIble to prepare a format for this survey because questIOns vary from plant to
plant Mam obstacles are pomted out below
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There IS not the mstrumentatIOn culture m many plants and people think that
mstruments hke flow meters are not reqUIred The Oikos-E2P3 team spend tIme
trammg and encouragmg people to mstall proper mstrumentatIOn

Smce mam effort was put on wet processes there are some recyclmg recommendatIOns
that were Identlfied One of the problems IS the lack of room withm the faCIlItIes to
locate recyclIng tanks One way IS to look for potentIal locatIOns eIther outsIde or on
the SIde of the bUIldmg or m an adjacent faCIlIty however this Imply high adequatIon
costs for the faCIlIty

A common factor withm plants IS the lack of mformatIOn Once ImplementatIOn stage
start runmng the Oikos-E2P3 spend tIme traImng plant people on prepanng
mformatIOn many tIme short reports were reqUIred as part of ongomg responsIbIlItIes,
however It IS not easy to move people from thIS qUIte attItude Record keepmg would
reqUIre tlme BeSIdes planmng needs to be scheduled to aVOId process break through

Changes on umt operatIons Imply adJustmg procedures and thIS represents a huge
obstacles for human behavIor It IS reqUIred a mimmal effort from productIOn staff and
thIS IS not easy

Usually the recommendatIOns reqUIre a deSIgn, reengmeenng, constructIOn
(purchasmg) and mstallatIOn work under the faCIlIty responsIbIlIty Once Improvements
need further mvestigatIon, the feasIbIhty of the operatIOn depends upon tlmmg of
process operatIOns, and the actual cost of mstallIng accessones lIke a pumpmg umt
These type of modIficatIOns reqUIre a sIgmficant commItment from productIOn staff
and usually they restnct manufactunng fleXIbIlIty

In some plants productIOn plans are not well manage and thIS Imply wastmg tIme and
resources The pollutIOn preventIOn actIon recommend sWItchmg from pad operatIOns
to contmuous operatIon ImmedIately, thIS reqUIres only the rearrangement of
schedules and rewntmg of manufactunng procedures that demand tIme and tnals

For certam reengmeermg modIficatIOns It IS reqUIred a proper deSIgn that It IS not easy
avaIlable from a qualIfied deSIgn source Many tImes It necessary to ask quotes abroad
rather than relaymg on local firms
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Part of the eqUIpment of the recommendatIOns can be budt locally and part has to be
quoted In place near Ecuador In the case of eqUipment that IS not locally purchased
the Imports department of the facIlIties requIre tIme for ImportIng Because of Internal
condItions In country, ImportIng eqUIpment ]S a ffild term assIgnment that have delayed
the ImplementatIOn actIOns

Energy efficIency optIOns as part of the pollutIOn preventIon recommendatIOns have
reqUired adjustment on the process and also InstallIng extra eqUIpment for the steam
lme In the plants that have adopted energy effiCIency actIOns mstallmg the proper
eqUIpment (for Instance heat exchangers) ImplIes readjustIng plannmg productIon and
eventually some downtIme has occurred for the machmes whIle they were retrofitted

Eventhough operatIons lIke sWItchmg old motors to hIgh effiCIency motors IS a
benefictalimprovement, It has been necessary to reschedule operatIons m order to pnor
the motors for the InItIal stage ThIS first step IS very long and subsequent stages are
expected to be much eaSIer

Another energy effiCIency optIOn IS replaCIng the InsulatIon material around the steam
pIpe lIne Even though thIS IS a SImple operatIon It takes tIme because of the
compleXIty layout od the pIpe hnes In the facIhties It has to be done Incrementally, as
tIme permIts, by the facliity staff

After a facIhty has been mOVIng on the processes optImIzatIOn track, the next step IS to
look for automatIon alternatIve From the expenences of facIht]es that are thmkmg on
thiS Issue,the cost of eqUIpment to upgrade to automate controls IS hIgh However, It IS
recommended that these facIhties walk step by step aChIeVIng a gradual automatIOn
The mam Idea of automated controls IS to bnng the actual parameters to the theorettcal
values whIch WIll reduce costs

EnVIronmental enforcement

The close loop assignment denves on the pollutIOn control alternatIves once a preVIOUS
pollutIOn preventIOn work has been achteved Thus one of the key POInts of the E2P3 effort IS
encouragmg people to pursue on control alternatIves In a gradual manner Pretreatment
optIons first seem to be the proper approach however some dIfficulties appeared on track
Comments on thIS are mcluded below

* Ecuadonan enforcement concernmg envIronmental care stlll IS weak even though
polICIes and some standards have been set throughout the ordmances under the
mUnIcipahties So far facIht]es have no pressmg reasons to Improve wet operatIons at
thIS tIme because enVIronmental departments at each mUnIc]pahty are not well
structured yet

--------EcuadorlEnVlronrnental PollutIon PreventIon Project (E2P3)--------
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In the few plants that are wtllIng to move further on cvntrol actions, space constrams
make difficult consldenng either pretreatment or treatment systems However, for a
couple of mUnIcipalIties effluent restrIctIOns are commg Up so that facIlIties have to
look for solutIOns

From the 16 plants 4 for them are considenng pollution control alternatives and
problems on estImatmg costs are CruCIal A direct cost for analyses and a labor cost for
samplIng and record-keepmg wtll be mcurred EstablIshmg an mltIal samplIng protocol
for effluent will be both time-consummg and costly, but subsequent mOnItonng will be
much Simpler

As a specific polIcy It seems to be necessary to workout on an econOffilC mcentlve for
encouragmg people to mtroduce on cleaner productIon Imtlatlves So far project on
water consumption optImizatIOn, for mstance, are not attractive because the busmesses
are not subject to sewer charges Incentives on solIds wastes and aIr emIsSions are
highly recommended to be conSidered by central/local government

Human behavIOr
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A key pomt dunng the ImplementatIOn stage IS the human attitude Even though each manager
has agreed on pursumg optimIzation at the plants, medIUm levels are qUIte difficult to
cooperate From thiS three-year expenence It has to be noted that tills techmcal approach has
to be matched With psychological aspects that better allow movmg on the ImplementatIOn
Some observatIOns are mcluded below
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Oftentimes neIther supervisors nor employee has any deSire to partiCipate 10 thIS
process optimizatIOn operatIOn because It IS much easier to mamtam current practices
Human attitude tnes to mamtam the ImtIal mertIaI stage

There IS an Imtial plant resistance to Implementmg a project Without a return because
the savmg money does not Imply "mcome" and owners percepts as the profit Just the
mcome

As a key element for any mvestment has been the fact ofdeal109 Just With options that
present mId term payback penods (less than two years) If the recommendatIon has
long payback beyond two years, JustIfication of the changes for economIC reasons IS
almost ImpractIcal

As a cultural matter, once the US experts were announced as participants for the
PPDA, expectations were great on plant people Thus the role ofboth probonos and
paid consultants was very Important If for any reason the expertise profile dId not
satisfy expectations, plants were reluctant on contmumg a further work In thIs cases
once people showed msatIsfactlOn of the foreign experts, the ImplementatIOn was
extremely dehcate for the Olkos-E2P3 because an extra effort on convmcmg people
once agam was necessary to display
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APPENDIX A

INDUSTRIAS ALES
EXECUTIVE SUMMARY

Plant Description

This plant produces edible 011 by proceSSIng soybean, palmlste and palm 011 The plant IS
located In Manta a small port 300 Km north west from QUIto Ecuador's capital It employs
600 workers, 3 shifts a day, most of the time 7 days a week Crude soybean IS extracted
through hexane solvent Crude soybean comes from domestic plantations and also from
ArgentIna and the USA Both local crude soybean and Imported crude soybean are refined
through Alfa Laval method, bleached and deodonzed

Besides edible 011, ALES makes vegetal lard, cloth washmg soap and small amount of soap At
the tIme of the PPDA was done also some tnals of margenne were performed

The plant uses seawater which IS pumped to the desaltIng plant at a rate of 1,200 m3 per day
An average of516 m3 per day (43%) of distIlled water IS obtaIned (24 hours/day) The
remaInder 684 m3 (57%) IS salted water that IS pumped back to the sea

Main operations at the facIlity are

a) 011 extractIOn VIa solvents Soybeans are dned at ambient temperature, untIl a mOIsture
content of 11% IS reached Then soybeans are cleaned, mllled and warmed The soybean
pIeces are laminated In small flakes The soybean flakes are feed In an honzontal sealed
stainless steel contaIner Since the exhausted soyflakes still have some solvent, they pass
throughout an autoclave heated With steam Then the soybean flakes pass to a dryer, from
where they go to a screener from where fall to a storage room Finally the dned soy flakes are
manually packed and sold for ammal feed

Crude soybean Oil refimng the plant apphes the so called "ALFA LAVAL" method to
refine local and Imported soybean crude 011 and crude cotton od The refimng IS a continUOUS
process

Bleaching To ehmInate colonng substances the adsorbent matenals are used Therefore
refined 01115 bleached With bleachIng earth commercially named FIltrol and TonsIl The
bleached OlliS then filtered

DeodOrIZing The volatIle compounds are separated from the bleached 011, makmg It passes
through an overheated steam flow at 750 mm Hg and a temperature of 150 celclUs

b) Oli extractIOn by mechamcal means (palm ad)

________ EcuadorlEnvrrornnental Pollution PreventIOn Project (E2P3) --------
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ClarificatIOn palm oll has less proportIOn of gums than crude soybean oll It IS requIred to
elImInate the Impuntles such as phospholIpIds, trace metals and fibers Therefore the crude
palm od IS pumped through the 011 heater to be heated Up to 190 F

Bleachmg clanfied palm Ollis bleached with bleachIng earth The bleached olliS then filtered
The wasted bleachIng earth IS discharged to the land field

Deodorzzmg the oIl passes through a senes of trays countercurrent to the ascendmg steam
The OllIS heated first at 150 celclUs and then the temperature raIses up to 250 celclUs, that IS
the stablhzmg temperature Then the ollIS cooled at 45 ceIclUs to allow It to be pumped to the
storage tank

FractlOnmg plant the crystallIzatIOn allows to separate m a vacuum contInUOUS filter solId
steann from the lIqUId olem Steann IS used as a raw matenal to make vegetable lard and soap

AddItlonal operatIons mclude the soap makmg plant, packIng lme, and storage

ImplementatIOn Status

Imtlally the assessment IdentIfied SIX pollutIOn preventIOn optIOns that could provIde first year
savIngs of283,000 usn for a one-tIme mvestment of281,000 usn (the Investment figure
does not mclude any salary expenses, overhead, taxes or dUties) If Implemented, these
pollutIOn preventIOn Improvements WIll elImInate the oIl dIscharges on the beaches of Manta,
slgmficantly reclaIm waste water volume by 87,600 cubIC meters per year and thereby reduce
operatIng costs at the water desalInation system, and, Improve byproduct yIelds The
assessment also IdentIfied SIX long-term, capItal IntensIve pollutIOn preventIOn changes that
would cost 263,000 usn and could save as much as 280,000 usn upon ImplementatIOn

So far one of the mtensIve cost mvestIng project Implemented by the facIlIty was the
InstallatIOn of a new desalImzIng plant, costmg about usn 500,000 ThIS technology has
allowed to the plant to get water wIth less than 1-2 ppm hardness The problem of
contammatIOn at the drums washIng station wIll be fully solved by the end of 1997, through
the InstallatIOn of a steam washIng system Instead of the usage of chemIcals There are few
other ImtlatIves that have been undertaken, however, because ofbudget constrams other
optIOns have been delayed for 1997 and even for 1998

Table on the next page presents the assessment's findmgs In order of umt operation processes
and also the ImplementatIon up to date

-- EcuadorlEnvlronmental PollutIOn PreventIon Project (E2P3) ---- _

A-"



- .. - - - - - - - .. - I _

.,)

~

SUMMARY TABLE OF POLLUTION PREVENTION OPTIONS AND IMPLEMENTATION UP TO DATE

Umt OperatIon PollutIon Prevention Achon Health and Cost to First Year Payback Period
Environmental Benefits Implement Fmanclal

USD Benefits USD

1 Fmal Emuent Replace With multi stage membrane process Ehmmate 011 contarnmahon on beaches of Manta

Dissolved Air FlotatIOn
Reduce BOD/COD of dIScharge II months

262000 280075

System

bnplcmentallon up to Undone UlStead the facility lIlStalled as alternative 8 new The needs for fmlt quality water (I 2 ppm sohm) USD 500000 TBD at the end of I 997
date desallmg plant. capacity 500m'/d Total capacity I 000 mJl

" are now satisfied
usage 700 m'/d excess 300 m'/d IS sold US$ 0 86/m' for
Ice makmg

2 Soy Proeessmg Re route direct to reception traps Bvoldmg mlXlJlg With To remove the o11s from the tower overflow and
solvent plant W3!te to recover the protem from the extraction waste Combmed WIth the savmgs II

DeodorIZer Coolmg 1000 above months

TowerDlScharz<

hnplementatton up to Done ThIS goal was achIeved by unplementmg thIS 700 under evaluation
date recommendation

3 RetumDrum Change the sequence of washmg to enable reclamation of 011 To remove tins 011 from the wastewater plant to
recover salable 011 0 2190 N/A

Washmg

Implementation up to Done <aJ By september 1997 the whole current system will To be evaluated by September 1997
date be

changed The washmg will be done only With steam aVOIdmg
the usage of chemicals
(b) Some current cans h8!. been replaced With non reusable

4 Mamtenance Garage Install 011 recovery system Reduced petroleum hydrocarbons U1 waste water
14000 0 N/A

Implementation up to The streams of mmeral 011 and edible 011 Will be separeted
date Both streams Will undergo speCific treatment thiS measllle

WIll be unplemented by the end of the year

Purchase and mstall Dow bamers to ISolate runoff from To elunmate mlXmg ofTPH oils With vegetable
4000 0 N/A



Vmt Operation Pollution Prevention Action Health and Cost to First Year Payback PerIOd
EnVironmental Benefits Implement Fmanclal

VSD Benefits VSD

5 Mamtenance Garage
sewer ods tn discharged waste

implementation up to Undone
date

6 Employee Trammg Develop and unpJement a comprehernnve housekeepmg, spill To provIde all cmployee. with the trammg and
and emergency plan equIpment needed to mamtam compliance

100 0 N/A

ImplementatIon up to Done
date

7 Environmental Prepare a 5 year plan that mc1udes envlfonmenlal concerns Provides an mte grated approach to busmc!!. and 100 0 NlA

Management Plan
envtforunent

implementatIOn up 10 Work m progre••
date

~- • ~
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APPENDIX B

CERAMICA ANDINA
EXECUTIVE SUMMARY

Plant DescrmtlOn

Ceramlca Andma IS a ceramIC mIll located m Cuenca, a small CIty 400 KIn south from QUIto,
the Ecuador's capItal It IS part ofa huge ceramIC group compnsed offive faCIlItIes that
produces ware and floor ceramIC Trns has been workmg over the last 30 years and It makes
domestIc tableware WIth ceramIC 8% porousness About 60 to 80% of the productIon IS
exported to Europe, Crnle, Argentma and Central Amenca The maJonty of the raw matenals
are locally explOIted The net productIon averages 1,200,000 pIeces per month Thts facIltty
works 5 days a week and mam operatIons are pasta preparatton, filter press, formtng machtne,
drymg process at the biSk kIln, enamel deposItIon by means of apprpnate machtnery and
enamel cunng at the glost kIln These operatIons work eIght hours per ShIft, three ShIftS per
day

Major pollutIon preventIon optIOns are concentrated on wet process and also on energy
effiCIency use at the kIlns Trns faCIlIty was chosen for a pollutIon preventIOn work because
any succesfull expenence could eventually be replIed m the other plants of the group

The owner IS planrung a major productIon expansIOn and deSIres to reduce or elImmate raw
matenal and mtermedlate clay slurry losses, and to Improve the performance of eXlstmg
operatIons

ImplementatIOn Status

The overall assessment IdentIfied total losses for about US$ 489,222 per year whIch mcludes
matenals and energy losses There are some pollutIOn preventIOn optIOns that can save an
estImated US$ 397,529 m the first year after ImplementatIOn for an mvestment ofUS$
159,135 The mvestment figure does not mclude plant modIficatIons that may be necessary to
mstall eqUIpment or systems for the project, nor does It mclude any dutIes or taxes on Items
that Will need to be Imported

Ofthe 11 actIons IdentIfied by the assessment, all of them are reasonable appropnated for a
short-term mvestments The pay back penod ranges from 1 month to 1 33 years whtch seems
to be very attractive for the deCISIon makers RecommendatIons try to encourage people to
move forward lookIng for the best results It has to be mentIOned that some recommendatIOns
are related one to another therefore to achIeve the potentIal saVIngs pomted out on thts report
It IS necessary to follow the suggested sequentIal order

--------EcuadorlEnVlronmental PollutIOn PreventIOn Project (E2P3) ------__
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So far Ceramlca Andma has mvested USD 63,500 and It has gotten a finanCial benefit ofUSD
172,000 per year The simple weighed payback penod IS 4 4 months, whtch means that the
company has already recuperated Its mvestment

By now they are undertakmg two bIg projects (a) Glost laIn and (b) Blsk kIln The aim IS,

accordmg with the recommendatIons, reducmg the energy losses It has to be pomted out that
E2P3 conclusIOns on this matter were closed to the conclusIOns of a prevIous research done
by a SwedIsh company Those conclusions were ratified dunng the last follow-up meetmg held
WIth plant management people on January 1st 1997 Plant people are workIng on the loadIng
system that IS an Inadequate one

Table on the next page ranks the assessment's findmgs In a sequentIal order accordIng to the
umt operation processes and the recommendatIOns, that have been accomplIshed

--------EcuadorlEnvrrorunental PollutIon PreventIon Project (E2P3) - _
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt Operations PollutIOn Prevention Action Implementation Fmanclal EnVironmental Payback
Cost Benefits Benefits PerIOd

(USS) (USS) (months)

1 Plastic and non plastic Improve housekeepmg prachces 1135 6480/year Reduce raw matenals handling losses thus 58 months

materials handlmg Fducate matenal handlers conservmg raw matenals

RecommendatIOn up to Partially done 2500 2200 Reduce raw matenals handling losses 137
date

2 Raw materials a) Quality Control raw matenal 10 000 TBD at fonnmg ReCipe can be predicted matenal plasticity Will be TOO at fonnmg
analyzer stage the reqUired one and waste load to the stage

environment Will be controlled

b) Ball mill HIgh share frequency mlxmg 9000 TBD at fonnmg ReCipe can be predicted matenal plashclty Will TBD at fonnmg
matenals rather than Ball milling them stage the reqUired one and waste load to the <rtage

environment will be controIled

RecommendatIon up to a) Fully done The mstrument IS 10000 TBD at fonnmg
date used at Ceramlca Cuenca and stage

Ceramlca Andma
b) Work m progress dependmg

upon the quality ofthe raw
matenals

3 Filter Press a) Re engmeenng ofthe filter press and Re engm 30 000 TBDatthe Rework decreases produchVIty nses at the
adjUst operatmg condlhons and paste Filter cloth 10 000 fonnmg stage fonnmg stage scrap load reductIOn to the

environment

b) Sohds recuperahon and recychng them TBD 29624/year ProductIVIty nses and waste mmlmlzahon to the TBDatglaze
environment

Recommendahon up to a) Work m progress TBD 20000 Decrease the load to the environment
date b) Fully Done

4 Formmg machmes Same raw matenals recommendahon Quality control analyzer Rework mmlmlzahon, productiVity nse and waste I 33 year
(10 000) mmlmlzahon to the environment
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UOIt Operations PollutIOn Prevention Action Implementahon Fmanelal EnvIronmental Payback
Cost Benefits Benefits Period

(US$) (US$) (months)

Ihgh frequency 9 000

Re engmeenng 30 000

Filter cloth 10 000

Total 59000 Total 44325/year

Recommendatton up to Quahty Control partially
date done

5 Mold drymg Install a whIte dryer 2000 THO at blsk kiln Producttvlty nses at blsk kiln statton and scrap TBO at blsk kIln
load reductton to the environment

Recommendation up to Partially done 1500 rBD at the blsk Scrap load to the envIronment reduction
date kIln

6 BlskKdn Same as mold drymg recommendation Same as mold drymg 21 888/year ProductiVity nses and scrap reductIOn to the 1 1 month
recommendation environment

RecommendatIOn up to I-ullydone 20000 Scrap reduction to the environment 10
date

7 Fmlshmg Valuable paste sohds recuperalton and TBD next pomt 40 154/year Raw matenals savIngs and waste mlmmlzalton TBOat glaze
recyclmg them load to the envIronment

Recommendation up to Fully done TBO next pomt 30000 Waste mlmmlzalton to the environment
date

8 Glazmg a) Valuable enamel sohds rel.Uperalton 9000 40286/year Enamel raw matenal savmgs and waste
and recychng them mmlmlzalton load to the environment

b) Savmgs due to the enamel and paste Total savmgs due I month
sohds recuperatIOn due to the usage of the to paste and
same equIpment as prevIous pomt enamel sohds

recuperation
I 10 064/year

Recommendahon up to a) & b) Fully done 50000 100000 Enamel raw matenal savmg~ and waste 12
date mmlInlzahon load to the environment

~
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Umt Operations PollutIOn Prevention Achon Implemcntahon Fmanclal EnvIronmental Payback
Cost Benefits Benefits Period

(US$) (US$) (months)

9 Glost kIln Improvmg load prachces 44000 100 580/year Total raw matenal and energy savmg Load TBD
reduchon to the environment

Recommendation up to
date

10 Blsk kIln and glod kIln Improvmg load practices 88 000 (44 000 comes 136080 Jouel savmgs and reductIon of the Impact of 45 months

Energy savmg Issues from prevIous pomt) associated environmental emls~lons resultmg from
hydrocarbons combustIOn

RecommendatIOn up to
date

11 General conSIderatIons a) Streams separate them

b) all and grease seahng holes and
places where 011 can be dropped

RecommendatIOn up to a) & b) Fully done Mlmmalcost N/D a) BasIS to apply pollutIOn prevenhon program
date
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APPENDIXC

AUTOMOTORES Y MAQUINAS DEL ECUADOR S.A.
(AYMESA)

EXECUTIVE SUMMARY

Plant Descnptlon

AYMESA IS one of the authonzed assemblers passenger vehicles and hgbt trucks for General
Motors company It IS the type ofmdustry that mtends to empower also local supphers so that 30%
of components such as carpets, battenes, wmdows, seats, tires, exhaust system, pamt and other
mmor components come from domesnc firms The faCUlty employs 240 production workers and
220 admlmstratlve/sales people They work two slnfts, eight hours per day, 5 days per week The
plant assembles an average of 780 vehicles per month from which 16% are lIght trucks Almost
40% ofIts productlOn IS exported to neighbors such as Colombia and Venezuela Mam sources for
pollution are the surface preparatlOn pnor to pamtmg and also pamnng Itself Spot weldmg
operatlOns do not appear to have any negative envrronmentallmphcatlOns

ImplementatIon Status

As It was stated, the major source for pollunon or enVironmental contamlDatlon IS located m the
phosphatmg process and the storage, mnong, blendmg, applIcatlOn and disposal ofpamts Water IS
used to collect some of these potential pamt emlSSIOnS, and water IS a medmm for some of the pre
pamtmg processmg (phosphatmg) So far the faCIlIty has mstalled an lITlmerSlOn pamtmg system
nght after phosphatlzmg, to Improve the protectlOn ofthe surface agamst corrosion

The plant's annual consumption of pamt and palnt thinner are estimated at 21,000 gal and 8,000
gallons respectively Water usage IS estimated at 33,600 cubiC meters per year All water IS
discharged directly to a mumclpal sewer Without treatment Reportedly, the sewer IS discharged
directly to surface waters

The faCIlIty also has bUIlt a waste treatment plant, capacity 8 m3/hour, costmg about $300,000
There has been additional mvestments on mstrumentatlon and laboratory eqUIpment to test aIr

emlSSlons of the assembled cars Also It has been done some mvestments on the energy Site, to
Improve boilers effiCiency and lower alr emlSSlons to the enVironment Over the past four years
AYMESA has mvested about $700,000

Table on the next page, summanzes the pollutlOn preventlOn opportumtles and the ImplementatlOn
up to date The total mvestment arose up to $221,000 and the faclhty has saved and also has
mcrease profits by $262,000 per year The pay back penod IS about 08 years

-------- EcuadorlEnVlrorunental PollutiOn PreventiOn Project (E2P3) --------
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SUMMARY TABLE OF POLLUTION PREVENTION OPTIONS AND THE IMPLEMENTATION UP TO DATE

Umt OperatIOns Pollution Prevention Cost to Fmanclal EnvIronmental Payback
ActIOn Implement STD Benefits STD Benefits PerIOd

I MaterIal Recelvmg Replace wooden crates With returnable non wooden unknown unknown Save wood for more efficient Immediate
crates uses

Implementation up to date Work m progress Deahng WIth the mternabonal
supphers

2 Phosphatmg Better control ofcarry over of solutions $94501 yr Less discharge to sewer Immediate
none

Implementation up to date Fully done It has been substituted some chemicals at a) Chemicals change $30 000 due to carry over I year
the surface preparation pnor to painting sectIOn such $100000 reduction plus sales mcrease due
as chromium The Phosphatmg process was modified b) Phosphatmg process to quahty Improvement profits
to aVOId carry over ofsolutions modification $50 000 nse(I%) $120 OOOly

3 Ovens Fuel controls $4 0001 oven $6000/yr/oven fuel ~avmgs less emiSSions wlthm2mo

ImplementatIOn up to date Partially done $6000(total) $5 000($2 500 each) I 2 years

4 PrIme & Fmlsh Pamtmg SWitch to Electrostatic Pamtlng $103000 $130000/yr lowered emissIons & waste I year

Implementation up to date So far pamtmg process has been modified by 80% so $50000 $\00000 05 years
that electrostatic system IS not urgent nght now

5 PamtMlxmg Closed Imxmg $20000 $2500/yr Less vapor loss better pamt 39 year
system handhng

ImplementatIOn up to date Fully done $15000 $5000 3 years
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APPENDIXD

CEDAL
EXECUTIVE SUMMARY

Plant DescrIption

The mIll produces anodIzed alummum structural components for WIndows, doors and ceIhngs
An average of33% of theIr productIon IS exported and 67% IS sold to the local market All the
raw matenals such as alummum and chemIcals are Imported maInly from USA, BrazIl and
Canada The mIll employs 158 dIrect labor workers and 49 admInIstratIVe OperatIons are run
at three shifts per day, five days a week

The malO UnIt operatIOns mclude extrusion of the alumInum alloy, and the follOWIng chemIcal
treatments (a) degreasmg WIth detergents, to remove grease and dust, (b) caustic etchmg
(also called scaldIng) 10 an alkahne bath, (c) neutrahzmg and deoXidIzmg 10 a sulfunc aCId bath
to remove alummum OXIdes, (d) anodIzmg, (e) dyemg, which mvolves an electrodeposltlOn of
metalhc salts, and (f) seahng, which mvolves a swelhng of the alummum OXide layer due to
hydratIon, and coverage of the pores WIth metal salts

The anodIzmg hne IS seml-automatlc, 10 that the racks of parts are moved along the hne,
lowered and raised automatlcally rather than manually, but the movements are under the
control of an operator, rather than pre-programmed as they would be In a fully automatIc hne
One rack of parts IS dipped 10 a bath at one time ApproXimately 62 m2 of parts IS hung on
each rack

ImplementatIOn Status

After the InItIal PPDA, the pollutIon preventIon optIOns would generate financial benefits
estImated at $55,000 10 capItal cost reductIOns for a waste water treatment plant, and $

222,000 10 annual operatmg expense reductions, If all of the options were Implemented and all
the assumptIons were met Total Investment for changes proposed by the team amounts to $
361,000 AddItIonal benefits mclude Increased safety for workers, Increased protection for
people and ecology of the surroundIng commumty, and a better publIc Image as a good
"corporate CItIzen II Payback tImes for the recommendatlons vary between 2 months and 4
years

The direct benefits of the options to the company are reduced volume and tOXICIty of
wastewater, reduced chemical reqUIrements, lower energy requirements, and lower hazardous
chemIcal exposure to workers and to the surroundIng enVIronment Reduced wastewater
volume and tOXICIty ImplIes that the capItal reqUIrements and operatIng costs of the
wastewater faCIlIty that WIll have to be buIlt In the future WIll be smaller SInce the company IS

EcuadorlEnVlronmental PollutIon PreventIon Project (E2P3)
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now planning to construct such a facIlIty, there IS an InUnediate need to thoroughly IdentIfy the
opportumtles for reductIOn ofvolume and hazardous constItuents In the facIhty's wastewater

Once the final techmcal report was dehvered to the general manager, It was the begInrung of
deep changes In the admIrustratlon of the facility The reason was that the General Manager
did not realIze how much hts company was lOOSing due to chemIcal waste and the ItS Impact
on the environment

Smce then the facIlity has Invested a capital cost ofUSD 66,020 The estImated financIal
benefits are USD 53,300 per year, the payback penod IS 1 24 years, and there IS work In

progress dependmg upon economIC SItuatIOn of the faCIlIty

Table on the next page summanzes pollutIOn preventIon options at CEDAL and the level of
ImplementatIOn of those ones

-------- EcuadorlEnVIronmental PollutIOn PreventIOn Project (E2P3) - _
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt operation Recommendation Implementation Annual En" Ironmental Benefits Payback
Costs Savmgs Period

($) ($)

I Rmsmg SWitch to Counter Current and Stili Rm'mg 5000 55000 m capItal ReductIon m water usage I year
costs

Recommendation up to The hnkage ofnnse 4to nnse 3 to nnse 2 (#2 & #3 aCldlc)/pre 900 10000 Reduction In water usage 009 year
date neutrahzmg, and the hnkage of rmse 7 to nnse 6 to nnse 5/pre

seahng, have been partIally done (about a 20%)

2 Caustic Etch Rmse Bath Extend LIfetime ofCaustIc Etch Through Selective Removal of 300000 77000 Reduction In etchant disposal 4 yean!
Alummum and chemical use

Recommendation up to SodIUm alummate will be removed by precipItating alummum and 50000 21000 ReductIOn In etchant disposal 23 ye3nl
date leavmg free NaOH to be reused The ImplementatIOn of thiS project and chemIcal use

IS well advanced by 30%

3 AnodlZmg bath Extend lIfetime of AnodiZing Baths Through Selective Removal of 40000 98000 ReductIon In anodlzmg bath 041 yeaf'
Alummum disposal and chemIcal use

Recommendation up to A resin bed column will be used to adsorb the ANOMAX and the 4000 6000 Reduction In anodiZing bath 066 yean!
date unreacted IIzS04 Then those chemicals will adsorbed and reused disposal and chemIcal use

This project has been partIally Implemented (about 10%)

4 Caustic Etch Rmse Bath Recovery of SodIUm Hydroxide from Caustic Etch Rm,e Bath 5000 4600 ReductIOn m chemIcal I 08 years
consumption

Recommendation up to This project has been fully Implemented 2000 2900 ReductIon m chemical 07 years
date consumption

5Drammg Install Additional Dram Boards to Reduce Chemical Losses 90 500 ReductIOn In chemIcal losses 2 months

RecommendatIOn up to The project has been fully Implemented 120 400 ReductIon m chemlcallos,es 36 months
date

,
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Umt operation RecommendatIOn Implementation Annual EnvIronmental Benefits Payback
Costs Savmgs Period

($) ($)

6 Bath fumes Control TOXIC Fumes and Heat I os~es from Proce's Baths I 1000 29000 ReductIOn m energy costs and 46 months
Improvement m worker safety

RecommendatIOn up to This project has been fully Implemented 9000 22000 ReductIOn m energy costs and 49 months
date Improvement In worker safety

7 Cleanmg Recovery of SodIUm HydroxIde from Dye Cleanmg Operation Already paid for m 12300 Increase In etchant hfe Reduces opbon 2
optIOn 2 to 33 years

Recommendation up to This project Will be Implemented when option 2 IS fully
date Implemented

-
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APPENDIXE

ECUAPEL
EXECUTIVE SUMMARY

Plant Description

£cuapel SA IS a recycled paper ITIlll headquartered m GuayaquIl, Ecuador producmg tIssue
paper at a plant m Babahoyo The plant employs 80 productIon workers and 30 adlTIlrustratIve
staff, and operates on a 24 hour per day, 360 days per year basIs Steam IS generated by
onsIte OIl-fired bOIlers to meet the plant's thermal energy reqUIrements, whIle electnc power IS
supplIed by the local utIlIty whIch employs fossIl fuel power plants

The crucIal component IS water WhIch IS pumped through a pump from the nver nearby at a
rate of 2,700 gallons per mmute Then water IS fed mto a pool, from where It IS pumped to the
plant through a pump at a net rate of 1,300 gallons per ITIlnute A total weIght of857 tons of
raw waste IS mIxed wIth water at a 70% mOIsture content Paper fiber stream IS fed to the
forlTIlng machIne, WhICh has a statIOn of mOIsture extractIOn by vacuum and a mOIsture drymg
statIOn by steam, bemg the final mOIsture content of 8% The firushed product IS then rolled
and sent to another mIll for the addItIOnal cuttmg operatIOn

The owner desIres to mcrease the facIlIty's productIOn through Improvements m plant
operatIons namely, elImmation offiber losses, reduced condensed steam leaks, Improved
steam generatIOn effiCIency and reduced energy (steam and electncal power) consumptIon
New wastewater dIscharge regulatIons WIll reqUIre wastewater to be treated pnor to release to
the flver whIch flows past the plant A reductIon m production water use WIll dIrectly reduce
the size and cost of the treatment facIlIty

ImplementatIOn Status

The overall assessment conducted at the Ecuapel facIlIty Identified a total of eight waste
mmImIzation and pollutIOn preventIOn options that together can save around US $636,849 m
the first year for an mvestment of US $188,500 Five energy savmg options were also
avaIlable m thIS plant an annual savmgs of$341,450 can be attamed for a capital mvestment
of about $288,700 The mvestment figure does not mclude plant modIficatIOns necessary to
mstall the new projects

SIX of the potential projects Identified m the assessment were short term saVIngs optIOns With
payback penods of 6 months or less, four projects had approXimately a year to two year
payback penod, and three projects had eIther no payback or could not be predicted The
short-term projects entaIl reductIon m steam losses, boIler operatIOn Improvements,
mstrumentatlOn upgrades and recovery of fibers lost m the wastewater dIscharge The
mtermedIate term projects mcluded wastewater recovery, mstallatlon ofhtgh effiCIency motors
and pulp reactor modificatIOns

-------- Ecuador/EnVironmental Pollution PreventIOn Project (E2P3) _
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These proposed process Improvements are cntlcal 10 provld1Og the means for Ecuapel to
reduce Its matenallosses, decrease utilIty costs and achIeve other desired cost reductIOn goals

So far Ecuapel S A has recuperated about 90% ofthe fiber losses An approxImate of 182
MT ofraw fiber/month are recuperated Purchases ofUSD 25,880/month are saved It has
been mstalled a recovery system, that mcludes a demkmg umt coupled to lme 2 but shortly wIll
be coupled to lme 1 as well The total capItal mvestment and operatmg capItal cost amounted
up to date usn 102,000 and for the rest of the year there IS an additIOnal budget ofUSD
100,000 Total savmgs reach usn 29,308/month, from whIch 856% are raw matenal savmgs

Table on the next page summanzes the assessment's findmgs for each of the umt operation
hnes and the recommendations up to date

-------- Ecuador/Environmental PollutIOn Prevention Project (E2P3) _
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SUMMARY TABLE OF RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt operation Pollution Prevention ImplementatIOn Annual Sal mgs Environmental benefits PaybaLk
Recommend"tlon Cost (USD) perIOd

(USD) (months)

I PM 2 Pulp reactor Add barnes to Improve em~leney ofpulp109 5000 2349 Reduce ele~tncal power 24
reqUirements

Recommendallon up to ~ully done 7000 3000 28
date

2 PM-I & 2 grit system ProVide gnt dewatenng ~hambers 5000 None Control the /low of water and None
debns

Recommendallon up to lode placed between the nver and the maIO pump
date Project to be fixed 10 August 1997

3 PM I Sldehdl system Add fiber recovery system 60000 365000 Reduce fiber losses thus 2
eonservmg raw matenals used a.~

mput and reducmg amount offiber
carned out 10 effiuent waste water
stream

Recommendallon up to A fiber recovery system ha.~ been m~tallcd 5000 70000 1
date

4 PM 2 Sldehdl system 1 Add fiber recovery system I $ 5 000 1 $ 67 000 Reduce fiber losses thus 1 09
2 Add sldehllllDAF umt 2 $ 50 000 2 $100500 conscrvmg raw matenals used as 2 6

mput and reducmg amount of fiber
earned out 10 effiuent waste water
slream

RecommendatIOn up to I Fully done 1 $ 5 000 I $ 70 000 27
date 2 The DAF umt ha~ alr~ady been m~talled 2 $ 40 000 (There were 2 $ 130000

Imported only certam key
parts The tank and the
whole mstallallon was
made at the plant)
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Umt operation Pollution Pre, entlOn ImplementatIon Annual Savmg~ Environmental benefits Payback
Recommendation Cost (USD) perIOd

(USD) (months)
----
5 PM-l & 2 vacuum pump Recover thL scal watcr from both vaCUum ~y~tLm~ for re u~e m 3500 2 000 Recover process water for re usc 21

seal water the process rather than discharge to w.t.~tc

treatment Will ~a\e on treatment

1----
plant size

- --
Recommendation up to ProJcct done Water consumption wa~ reduced by 2 000 1700 14
date 306%mPM I andby42%mPM 2

6 PM-J & 2 Miscellany Miscellaneous mstruments alarm~ systcms TIlD fBD Increased process control safety 1BD
and reduced fISk ofoverflows--- -

Recommendation up to Work m progress
date

7 Fmal effluent Install sand filter on final effluent 60000 None Comply with regulatory demands None
and faclIJtate water recyclmg

RecommendatIOn up to Once all the recommendations were Implemented Waste treatment plant None Close loop water recycling
date Ecuapel plans to mstall a waste treatment plant It quotation USD 600 000 No load to the envIronment and

Will be a cell flotation system type capacity 2 000 comply With regulatory demands
gpm

- --
8 Steam loss prevention Insulation and steam trap program 5200 30200 Reduce the pollutant load caused 1

1 by wasted con~umptlonof bunker
fuel

Recommendation up to Fully done 6000 35000 2
date --

9 Boder performance Test the bOIler for optimal bum conditions and adJu'rt If 4500 17 600 Reduces fuel waste smoke 3

momtormg necessary particulates and carbon monOXIde

Recommendation up to Fully done 2000 10000 24
date

10 Improved Schedule the productIon runs to maKllmze the energy utlIJ7atlon 18500 44 000 Reduction 01 air eml~~lOn' 5

mstrumentatlon for both
dryers - -

ReLommendatlon up to Automation will be consIdered wlthm thl" budget of
date 1998

-
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Umt operation Pollution Prevention ImplementatIOn Annu,d Sa, mgs Em Ironml.ntal benefits Payb.lck
RecommendatIon Cost (USD) perIod

(USD) (month~)

II Motor up~rdde program Repair replace older motors to Improve efficILney 131000 129650 Reduce overall energy 12
consumptton

Recommendatton up to There were bought and mstalled 8 hIgh effiLlency 15 000 12 000 11
datL moto~

12 Load management Improve the operation ofthL plant by computerlled load control \30 000 120 000 Reduce eml'slons at the faclhty II

computer

Recommendation up to Automatton wIll be consIdered wlthm the budget of
date 1998

13 Recommendations VarIous raw matenal, recovery water reuse and energy 477 200 878350 Reduce air water and solid waste 65

summary conservatton methods generation

Recommendations up to Vanous raw matenals recovery water reu,e and 102 000 351 700 Reduce air water and solid waste 35
date summary energy conservation methods
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APPENDIXF

EDESA
EXECUTIVE SUMMARY

Plant DescrIption

Ecuatorzana de San/tanos SA (EDESA) IS a factory located m QUIto, Ecuador that makes
ceramic plumbmg fixtures On an annual basIs, It produces 850,000 major bathroom Items,
such as seats, tanks, wash basms and bIdets The mIll uses clay (70% natIonal and 30%
Imported), sIhca, feldspar, hmestone, and other mmor components They mIX the raw
matenals wIth water to make a slurry called shp The vanabIhty of the raw matenals makes It
dIfficult to control the denSIty of the slip withm the deSired ranges Tills reqUIres numerous
(7) mspectIons for quality control Then the slip IS pumped to the castmg department to fill the
molds FIlhng each mold reqUIres an excess slip (approxImately 2% by weight) WhIle tills
should be recycled to the appropnate slip reservOIr, thIS IS rarely done as effectIvely as deSIred
Value-added raw matenalis wasted mto the treatment system

The parts are dned (WIthout heat) to approXimately 14% Further drymg IS done m chambers
warmed by waste heat from the cooling stage of the finng kilns People should carefully
control temperature, humidity, and aIr flow to prevent exceSSIve mternal stress dunng the
finng stage After final finng, the products are ready for shIppmg

Implementation Status

The overall assessment IdentIfied SIX waste mimmizatIon and pollutIOn prevention opuons that
can save an estImated US$ 641,155 m the first year after ImplementatIOn for an Investment of
US$ 1,040,000 The Investment figure does not Include plant modIficatIOns that may be
necessary to Install eqUipment or systems for the project, nor does It Include any dutIes or
taxes on Items that wIll need to be Imported

Of the SIX Items IdentIfied by the assessment, two were short-term Investments whIch would
have a combmed cost ofUS$ 280,000 and combmed saVIngs ofUS$ 258,000 In the first year
after Implementauon The assessment IdentIfied one IntermedIate-term Investment willch
would cost US$ 300,000 to Implement, WIth savIngs ofUS$ 192,500 In the first year after
completIOn of the work The assessment further IdentIfied two long-term, combIned
Investment optIOns whIch would cost US$ 265,000, WIth an estImated savIngs potentIal of
US$ 115,055 In the first year after completIon of the work The assessment also IdentIfied one
long-term Investment optIon whIch would reqUIre a capItal cost ofUS$ 200,000, and prOVIde
estImated savIngs ofUS$ 75,000 In the first year after ImplementatIOn

Over the last two years EDESA undertook sIgmficant admInIstratIve changes The company
was bought by another International corporatIOn Therefore the Oikos-E2P3 team spent a
senes ofmeetmgs WIth the new staffm order to update them about key pomts of the PPDA
Also It was necessary to remark the Importance of Implementmg the recommendatIons that
came out from the full dIagnostIC

-------- EcuadorlEnvrronrnental Pollution PreventIOn Project (E2P3) --------
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So far EDESA has Invested a capItal money ofUSD 150,000 Annual saVIngs of around USD
255,000 WIth a pa)' back penod ofa 6 years have been estImated By August 1997 the
company wIll sWItch from dry process to wet process The budget for thIs process change IS
USD 174000 BeSIdes, a new boot WIll be mstalled at the end of the drymg operatIon m order
to collect the fine dust and reuse It agam

To fully Implement the whole automatIon system suggested by E2P3, the company has taken
mto account a preltmmary budget ofover USD 1,000,000, to be progressIvely mvested dunng
the commg four years Table on the next page ranks the assessment's findmgs m order of the
umt operatIOn processes and evaluates the projects that already have been Implemented,
addItIOnally those projects mcluded for the second term of 1997 and the ones consIdered
withm the budget of 1998 have been mcluded

-------- EcuadorlEnvrronmental PollutIOn PreventIOn Project (E2P3) -- _
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SUMMARY TABLE OF RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt Operations Pollution Pre\entlon Implementation Annual Environmental Payhack
Recommendation Cost Savmgs Benefits Period

(USS) (USS) (Years)

1 Plastic materials handlmg Improved hou,ekeeplng practices 165000 84448 Reduce raw matenal 20
handling losses thus
conservmg raw matenals

Reconunendatlon up to 1 hcre has already been In,talled an ABB automatic 100000 75000 It has been reduced raw 11
date conveYing system to feed the pla'tI~ matenals Into the matenal handling losses

blungers Also the weighing IS done electromcally The
system" shllin progress toward Improvement

2 Non-plastic material Improved hou,ekeeplng practices 100000 30607 Reduce raw matenal *23

handlmg handling los,es thus
conserving raw matenals

ReeonunendatlOn up to date Ibe greatest pollution IS generated at the milling drying 174000 THD once the
proce"e, and conveYing the plastic matLnals to the blungers project IS In full
therefore It was deCided to sWitch from the dned pro~e,s to operatIOn
the wet proce,s (September

1997)

3 Slurry processmg area Improved housekeeping practices 300000 192 500 Reduce product raw 16
matenal and water losses
thus conserving these raw
matenals and reducing
energy reqUIrements that
enables lower air emiSSions
from the generating source

Reconunendatlon up to date This project has been partially Implemented and dirty slurry 40000 80000 Reduce plastiC matenal, 05
made up ofplastic material, IS recovered and reused It again waste

4 Pasta processmg Improved housekeeping practices 170000 54300 Improved proces'lng 11
techmque

ReconunendatlOn up to It has been partially Implemented because as It was 40000 30000 13
date explamed In #2 recommendahon up to date the company

Will sWitch from dry process to wet process



Umt Operations Pollution Pre"entlOn Implementation Annual Environmental Payback
Recommendation Cost Sa,mgs Benefits PerIOd

(US$) (US$) (Years)

5 Castmg room - Waste pasta Improved hou,"k~epmg pra<.lice~ 40000 19000 Reduce raw matenal and ** 10
water lo'Ses with reduced

reeo,el) energy reqUlrement~ that
enable lower emlS'Ions from
generating source

Recommendahon up to date Done pa~ta coming out from the ca~tmg room" recuperdt~d 10 000 2S 000 Raw matenals and waters 04
and reused It losses have been reduced

6 Paste recovery - waste Improved housekeepmg by rewvenng pasta that IS now bemg dls<.arded 240000 239000 Recovery of waste pasta 10

treatment plant mto waste treatment plant and r(.u~mg It m manufactunng procc~~ reduction ofsohds In waste
stream and reductIOn of
waste put mto waste
treatment plant

RecommendatIOn up to The budget of 1998 Includes a c1o<e loop ~y~tem through TBD TBD
date which pasta will not be dramed to the waste treatment plant

but Instead ...ill be recycled to the whole system

*
**

'1
;:,.

~
• l •

When combined With prevIOus option
When combined With following optIon



I
I
I
I
I
I
I
I
I
I
I

APPENDIXG

INDUSTRIA CARTONERA ASOCIADA S.A.
EXECUTIVE SUMMARY

Plant DescriptIOn

Industria Cartonera Asoczada SA (INCASA) IS a recycle paper mllilocated 10 QUito,
Ecuador which produces paper, paper board and egg cartons The plant employs 160
productIOn workers and 40 adm10Istrative staff, and operates on a 24-hour day, 290-days per
year basIs Steam IS generated by onsIte (Bunker C) oIl-fired bOIlers to meet the plants
thermal energy reqUirements, and the electncal power IS supplIed by the local utihty gnd and IS
based on fossIl fuel-fired powerplants

The crucial component IS water which IS pumped through a pump from the pubhc hne Then
water IS fed 1Oto a pool, from where It IS pumped to the plant through a pump at a net rate of
1,300 gallons per mmute A total weight of 600 tons per year are planned to process, an
average of 25 tons per day and per machme IS reached Paper fiber stream IS fed to the formmg
mach1Oe, which has a statIOn of mOIsture extractIOn by vacuum and a mOIsture drymg statIOn
by steam The fimshed product IS then rolled and sent to another mIll for the addltlOnal cuttmg
operatlOn

The owner deSires to 10crease the faCIlIty's productIOn through Improvements 10 plant
operatIOns and elIm1OatIon of fiber losses, reduced steam leaks, Improved steam generatIOn
effiCiency and reduced energy (steam and electncal power) consumptIOn

ImplementatIOn Status

The overall assessment conducted at the INCASA faCIlIty Identified a total of SIX waste
m1OlmizatIOn and pollutIOn preventIOn optIOns that together can save around US$ 741,500 10
the first year for an mvestment ofUS$ 586,000 The mvestment figure does not 10clude plant
modificatIOns necessary to 10stall the new projects or any duties or taxes The eXIst10g 25%
duty on Imported new electnc motors has, however, been mcluded 10 the economic evaluatIOn
It IS estimated that the Import duty on the motors would be about US$ 27,500

Five of the potential projects Identified m the assessment were short-term savmgs options With
pay-back penods of 8 6 months or less, the Sixth was an 1Otermedlate-term project With a 21
month pay-back penod The short-term projects entaIl reductIOn 10 steam losses, recovery of
fibers lost 10 the waste-water discharge, recovery of fibers lost due to poor housekeepmg
practices and more effiCient electncal motors for hnes 1 and 2 The mtermedlate-term project
mvolves the replacement of two old bOIlers With one large new botler

These proposed process Improvements are cntical m provldmg the means for INCASA to
reduce ItS matenallosses, decrease utlhty costs or achieve other deSired cost reductlOn goals

-------- EcuadorlEnVlronmental PollutIOn PreventIOn Project (E2P3) --------
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From a follow up management action many projects were Identified wfuch have been
accomplIshed by INCASA Those wIth a total capItal expenditure ofUS$ 520,000 and savmgs
ofUS$ 520,000 per year, wIthin fiber losses savmgs for US$ 39,000 USD/year, production
capacity nse for US$ 97,200/year and fuel savmgs for US$ 31,500/year It was obtamed a
weighed pay back penod of 37 months

Table on the next page summanzes the assessment's findmgs for each of the urnt operatIOn
hnes and the current Investments and savmgs obtamed, those data resulting from the Olkos
E2P3 follow up actIVities up to date
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SUMMARY TABLE OF RECOMMENDAfiONS AND IMPLEMENTATION UP TO DATE

~
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Umt Operations Pollution Prevention Implementation Fmanclal Environmental Payback
Action Costs Benefits Benefits Period

(Months)

I Lme I 5-roll paper Replace electn~al motors with premIUm effielen~y moto", US$ 55 600 lJ<;$ 79 600 Reduce electnc power requirements reduce 84

machme emiSSIOns (e g CO, SO, NOx particulate,)
from power generalJon plant

Recommendation up to Planned to he done progreSSively In the mid term
date Main obstacle source financial dlfficulhes

2 Lme2 Fourdrmler Replace electncal motors with premIUm efficiency motors $ 40 200 $ 56 500 Reduce electncal energy usage re,ultlng In 85

machme reduced emiSSIOns from power generahon plant

RecommendatIOn up to Planned to be done progre"lvely In the mid term
date due to financial dlfficulhes

3 Lmes I & 2 paper Improve housekeepmg prachces $ 50000 $138000 Reduce fiber losses thus conserving raw 43

machmes matenals used as mput and redUCing amount of
fiber carned out In effluent waste water stream

RecommendatIOn up to Planned to be done under a time demand quahty
date control plan that should be done In different steps

11l1s IS a time demanding effort

4 Lme I & 2 paper Screen fibers from the .... ater effluent gOing mto the cr~ek $ 250 000 $324000 Reduce fiber losses thus conserving raw 93

machmes matenals u,ed as Input and redUCing amount of
fiber carT/ed out m effluent waste water stream

Recommendation up to Fully done • Secondary Pulper $ Savings $ Reduce fiber losse, and n'e productIOn capacity 30
date A fuJI project to 25000 39 ODDly by 25% thus ophmlzlng raw matenal, usage
save fiber waste has • Sclectlfiers cleaning + Production and minImizing wastage to the environment
been Implemented ,ystem capacity

$ 15000 Increase $
• Rotahve screen $ 97200/y

10000 rotal Incomes $
*Static screen 136200/y
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Umt OperatIons Pollution PreventIon ImplementatIon Fmanelal Environmental Payhack
ActIon Costs Bcnefit~ Benefits PerIOd

(Months)

$20000
• New prL~S sy~tem

$ 270000
• lotal capItal

Investment
$ 340 000

5 Uhhhes Steam Repair steam plpmg leaks repan or n.plaLe ,team traps and $ 40 000 $ 55 600 Reduce or ehmmate steam leaks to save water 86
msulallon on steam Imes m~ulate ,team hne~ reduce energy/fuel reqUIrement, thus reducmg

etniSSlOns from bOiler/~

Recommendallon up to Planned to be done In a near future
date

6 UtilitIes Steam Replace two old bOIlers WIth one large nLW bOlkr $ 150000 $ 87 000 Increased bOIler operatmg efficiency enables 21
fuel savmgs and reduces emls'lons from
botler/s

Recommendallon up to Fully done $ 180 000 $ 60 000 Ffficlency grow up to 85% 16
date
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APPENDIXH

MARESA
EXECUTNE SUMMARY

Plant DescriptIOn

This IS an automotive assembly plant located 15 miles north from QUIto, Ecuador The plant
assembles automobiles from kits that are shipped to QUIto Once parts have been assembled
the vehIcle bodies are prepared for pamtmg m a wet dip process After pnmmg, undercoatmg,
and pamtmg, the bodies move to the assembly lme where the workers create the vehicle The
pre-cleamng and wet dIp processes generate most of the water waste Workers manually wash
the bodIes With a Zmc-base detergent They hose-off the detergent and all goes to the dram
The vehIcle bodies then go through a senes of dip tanks alkalme cleaner, dIp nnse, phosphate
coatmg, dip nnse and, chrome paSSIvatIOn MARESA plans to sWItch to a non-chromIUm
paSSIvatIOn system but there IS not a final deCISIOn on thiS At the final coatmg area, there IS a
mamfold to delIver the most used colors to the spray guns The faCIlIty uses a thmner of
unknown composItion to clean up and flush all lInes Together WIth the Isopropyl alcohol,
they generate approXimately 55 gallons per day of waste solvent

ImplementatIOn Status

PollutIOn preventIOn opportumties were IdentIfied m seven umt operations, namely, matenal
receIvmg, phosphatmg, ovens, fimsh pamtmg, pamt miXing, deIOmzed water, and coolIng
water The total one-tIme cost to Implement all of the measures has been estimated to be about
$153,000 and IS expected to create annual financial benefits of$147,450 The bulk of the
mItIal Investment as well as the expected annual benefits would stem from sWltchmg to
electrostatIc pamtmg ThiS measure alone would lead to an annual gam of $89,000

The phosphatmg process and the storage, mIxmg, blendmg, applIcatIOn and disposal of pamts
pose a slgmficant environmental problem About 20,400 CUbIC meters of water (costmg
$42,000) are used annually to collect pamt emISSions, and as a medIUm for some of the pre
pamtmg processmg (phosphatmg), yet all effluent IS discharged dIrectly to the San Antomo
mumclpal sewer Without treatment The measures recommended m thIS report would lIkely
reduce the volume and VIrulence of the plant's discharges ThIS could lead to sIgmficant
potentIal savmgs In wastewater treatment faCIlIties whIch may be reqUired as environmental
regulatIOns 10 Ecuador are more stnctly enforced

The faCIlIty has mvested USD 47,000 to Implement a 86% of the recommendations of and It
has saved USD 46,200 The payback penod IS one year Table on the next page summanzes
the recommendations and the ImplementatIOn stage up to date

--------EcuadorlEnvrronmental Pollution PreventIOn PrOject (E2P3) --------
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SUMMARY 1 ABLE OF POLLUTION PREVENTION OPPORTUNITIES UP TO DATE

Umt Operations Pollutllm Pre\entlon Cost to Fmanc...' Environmental Pa)back
Action Implement Benefits STD Benefits Period

STD

I Material ReceIVmg Replace wooden crates wIth returnable non wooden crates unknown unknown Save wood for more efficIent uses ImmedIate

Implementation up to date Under research dealing wIth the international supphers

2 Phosphatmg Better control to carry over solutlOn~ none $9450/y Les~ dl~chargeto sewer ImmedIate

ImplementatIOn up to date PartIally done none $3000/y Less discharge to the sewer ImmedIate

J O\ens Fuel controls $20000 for 5 $33 500)/y fuel savings reduced emiSSIOns wlthm 2 mo
ovens

ImplementatIon up to date PartIally done $ 25 OOOIY $20000 Fuel savings reduced emISSIOns I 3 years

4 Fmlsh Pamtmg SWItch to Flectrostatlc Palntmg $103000 $89000)/y lowered emISSIons & waste I year

Implementation up to date Needs more research for EcuadoTlan condltlon~

5 Pamt Mlxmg Closed mIxing systLm $20000 $4500 Less vapor loss better paint handlmg 45 years

Implementation up to date PartIally done $10 000 $2000 5 years

6 Delomzed Water Reduced usage and waste 25 40000 Save of DI ChemIcals and water use Immediate
gal'$O 25~

$IOOOO/y

Implementation up to date PartIally done none $ 10 OOOly Immediate

7 Coolmg water Install more effiCIent coohng tower $10000 $100 000 gas' Water saving
$0 01 ~ $1 000

ImplementatIon up to date $12000 $1200 Water saving ImmedIate
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APPENDIX I

PALMORIENTE

EXECUTIVE SUMMARY

Plant DescriptIOn

Palmonente IS a crude palm od extract109 mdllocated 10 FrancIsco de Orellana (EI Coca)
town, Ecuador An average of8363 19 MT per moth of fresh palm fruit bunches were
processed from July 1995 to July 1996 An average yield of20 99%, on a fresh fruit bunch
basIs, of crude palm OIl was reached for thIs penod, whIch represents 1755 25 MT per month
of crude palm OIl An average of329 55 MT per month of palm kernel wIth no shell mcluded
were produced dunng thIs penod, WhICh represents an average of 3 29% on the FFB basIs
The faclhty pohcy IS pursulOg better lOdustnal practices 10 order to lOcrease the extractIOn
yields up to Costa RIcan, Colombian and MalaySian rates, which are supposed to be the
highest ones over the world for thiS type of lOdustry

The faclhty employs 62 workers and 11 admtmstratlve The operatIOns are run from July to
December, 2 shifts per day, and from January to June, 3 shifts 7 days a week, 8 hours/shift
Water IS pumped from the nver nearby and then softened for the bOIlers An average of9,600
m3 of water per month IS pumped for the process EflIuent from the plant IS discharged to a
senes of 10 oXidatIOn ponds to undergo biological oXidatIOn and final discharge to the Coca
RIver

MalO umt operations are Cleaning and loading, fresh fruit bunches are dumped lOto metahc
baskets, and reloaded lOto a stenhzer, SterilIzatIOn, fresh fruit bunches are subjected to bve
steam under a pressure of35 to 45 pSI for 45 mmutes, 130 DC m
an honzontal retorts, Stripping, stenhzed bunches are fed contmuosly mto a rotary drum
stnpplOg machlOe, DigestIOn, thIs operation converts the fruit lOto an OIl mash SUItable for
mechamcal presslOg, Pressing, the od mash IS fed contmuously lOto a worm screw press for
extraction of crude OIl (deoded fibrous matenalls used as fuel for the steam boders which m
turn, by operatmg steam turbmes, produce electnctty), ClarificatIOn, thIs operatIOn takes
place wlthm a senes of stainless steel tanks by mJectmg steam, Drymg, the crude palm od falls
mto a dehydratIOn stamiess steel tank to receive steam lOJectton, Storage, none antiOXidants
are added to the final crude palm OIl
to prevent OXidation

ImplementatIOn Status

There are some pollution preventIOn options that can save an estimated US$ 943,771 m the
first year after ImplementatIOn for an mvestment ofUS$ 460,000 The mvestment figure
mcludes purchasmg eqUIpment or systems for the project, however does not mclude any dutIes
or taxes on Items that Will need to be Imported

-------- EcuadorlEnVlronmental PollutIOn PreventIOn Project (E2P3) --------
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Ofthe 7 actIOns Identified by the assessment, all of them are reasonable appropnated for short
term mvestments The pay back penod ranges from 10 days to 11 months which seems to be
very attractive for the decIsion makmg level RecommendatIOns try to encourage people to
move forward lookmg for the best results It has to be mentIOned that some recommendations
are related one to another therefore to achieve the potential savmgs pomted out on tlns report
It IS necessary to follow the suggested sequential order

It has to be mentIOned that the facIlIty decIded to Implement most of the recommendatIOns m a
progressive fashIOn so that for the first semester of 1997 the capital mvestment wIll reach
USD 198,500 that will be dIstnbuted as follows USD 100,000 for a full automatlOn system of
three autoclaves, USD 52,000 to budd two new autoclaves, whIch will replace the old ones,
USD 45,000 for a new hOrIzontal settlIng tank (clanfier) and the remamder used to configure
the diesel plant with an automatic control to sWItch from the steam turb10e to the diesel plant
when a break down appears A major 10vestment WIll be accomphshed by late 1998 smce plans
have been delayed because of Internal adjustments

Table on the next page ranks the assessment's find10gs 10 order of the urnt operatIon processes
and a major capital mvestment untd September 1997 and future plans

-------- EcuadorlEnvrronrnental Pollution PreventIOn Project (E2P3) --------
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt Operation Pollution Prevention Reeommendatlon Implementation Annual Benefits Environmental Payback
Cost (USS) Benefits Period
(USS) (months)

1 Harvestmg Use a net to dump 800 Kg of t FB to catch the bunche< and 135000 242485 1 his will aVOId the 3% 7
the loosened frUIts and 70 HP with a hydraulic crane loosened fruits on the ground

that eventually will mcrease
the organic load on the
ground

Recommendation fully Implemented by 1998
up to date

2 SterilIZation 1 BUild nme additional trolleys to dlmmlsh the dead time 49000 200164 By Improvmg stenllzahon 3
between cycles there will be less amount of
2 Install an automatic system With PI C sand electnc valves useless organic matenal
rather than pneumatic ones for the stenllzahon system

Recommendation a) Several quotations have been asked to different StenIIzers $ 52 000 To be evaluated m October The expected environmental
up to date suppliers Automation $ 100 000 1997 nght after the new and productIOn benefits will

b) Two new stenllzers are bemg bUilt The full autoclaves and the be achieved
system will be mstalled by 1998 automation system have

been mstalled

3 Excess fruit removal Install eqUipment to cut bunches and recuperate the fruit 30000 31302 By mcreasmg the strlppmg 115
automatically capacity by 3 75% the

organic load to the
environment wJ11 be reduced

Recommendation Will be fully Implemented by 1998
up to date

4 011 recovermg I Replace the screener by a double screen layer rotary 89000 245420 Lower the 011 losses m the 45
screener sludge that has to be
2 Replace the honzontal settling tank With a vertical tank discharged as effluent
With a stirrer
3 Replace the sand cyclone
4 Ellmmate the rotary brush stramer
5 Ellmmate the pumps that mamtam the dynamiC pressure
on the centnfuges by creating a static pressure on top ofthe
sludge tank
6 Replace the Alfa Laval centnfuges With start up
(honzontal) type centnfuges
7 Improve the design ofthe fat Pit



-<

"'"

~
I

VOlt Operation PollutIOn PreventIOn Recommendation Implementation Annual Benefits En\! ronmental Payback
Cost (USS) Benefits PerIOd
(USS) (month,)

Recommendation I Full project to be mstalled by later 1998 Project #2 IS the hnanc131 benefits will be Losses will be evaluated In
up to date 2 It ha~ been quoted and It will be mstalkd the new most cost investing ofall this pOSSible to be evaluated In September 1997

vertical settling tank (c1anfier) m November group $ 45000 October 1997 nght after all
1997 (so far tank IS bemg made) the projects have been

3 This project will be Installed m NovembLr 1997 accomplished
4 This project has already been done
5 About thiS project nothing has been defined yet
6 It has not been decided wether or not the Alfa

Laval centnfuges wIll be replaced by the start
type centrifuge

7 This project was done

5 Drymg I Replace the current dryer by a vacuum system 30000 (dryer) 41 688 (dryer) There IS not direct Impact on 9 (dryer)
2 Install a stirrer to aVOid burning the 011 on the surface of the environment however
the COIl and to aVOid crude 011 steann separation dunng thiS will reduce the free fatty 8 (agitator)
storage 16000 25212 aCids load that Will receive a
3 Store at a maXimum of 40 50 CelsIUS (agItator) (agitator) penalty at the refinery plant

Recommendation Projects # I and #2 Will be conSIdered In the To be evaluated
up to date budget of 1998 once the project

Project #3 already has been done has been
Implemented In
1998

6 Power generation Run turbines at maximum capacIty to meet all demand~ 1000 34500 It IS an energy efficiency 10 days
Configure diesel plant With an automatic control to SWitch practIce that Impacts on the
from the steam turbine to the diesel plant once a break down overall environmental sense
occurs because It IS a better

utilIzatIOn ofthe energy
sources

RecommendatIOn Project done 1500 37000 A better energy usage has 15 days
up to date been achIeved

7 Empty bunches Cut the empty bunches and press them In a 75 kW 110000 123000 Reduce the 011 content In the II

pressmg monoscrew press to extract a mndure of011 water empty bunches that currently
are thrown Into the fields as
fertilIzers

Recommendation This project Will be done In 1998 To be evaluated In 1998
up to date
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APPENDIX J

TEJIDOS PINTEX
EXECUTIVE SUMMARY

Plant DescriptIOn

ThIs IS a texttle null located m QUito It produces poly/cotton (50/50) bedcloth fabncs Cotton IS
purchased from local supplIers Polyester fibers are Imported from Brasll, MeXIco and the USA
The average monthly productIon IS 660,000 meters The plant employs 400 workers and 50
adrnmtstratlve WeaVIng, preparation pnor to dyemg and dyemg and pnntmg processes are run five
days a week, three shIfts a day plus 8 hours on Saturday

Mam umt operatlOns are (a) QuenchIng and washIng, (b) Contmuous deslZ111g WIth a SolutIon
contaImng water and detergent (then follows nnsIng of deslZlllg), (c) BleachIng and nnSIng In the
same machIne, (d) Thermosettmg m rama to aVOId fabnc shrInkage, (e) DyeIng In a Foulard dyeIng
machIne (next comes the nnsmg ofdyemg), (I) Drying, (g) ThermosettIng to gIve adequate texture,
softness and SIze, (h) FInIShIng, (I) PolImenzmg to gIve a speCial firushIng, (j) Calendenng to gIve
bnghtness, and (k) CuttIng, foldIng and packagmg

ImplementatIOn Status

The first seven recommendatIons summarIZed m the below Table proVIde a total estImated fuel
saVIngs of$65,600/year, an estImated chemIcal saVIngs of$5,500/year, a reduced electncity saVIngs
of $3,700/year and a projected aVOIded wastewater treatment mvestment of $235,000 and an
aVOIded annual operatIng cost of $23,500/year The total capItal mvestment to achIeve these
saVIngs IS estImated to be less than $30,000 Two recommendatIons proVIde capItal mvestment for
energy saVIngs WIth payback of less than 4 years The remaIrung eIght recommendatIons proVIde
potentIal pollutIon preventIon options that could result m cost saVIngs but, msufficlent InfOrmatIon
was aVaIlable to deternune the cost and saVIngs These recommendations are conSIdered valuable
and certaInly worth further study by the faCIlIty to evaluate potentIal saVIngs

Note, that many dIscrepanCIes m InfOrmatlOn receIved from faCUlty operators dunng the pre
assessment and assessment mtervIews were IdentIfied Unfortunately, the faCIlIty was unable to
valIdate the maJonty of the data proVIded WIth standard measurement calIbratIons and operatIng
InformatIon All recommendations are based on the what appeared to be the most reasonable data
and good engIneenng assumptions used for other SImIlar types ofoperatIons The authors strongly
recommend that the faCIlIty mdependently reVIew the assumptlOns, make appropnate
measurements, as suggested, and re-evaluate cost and saVIngs estimates based on
better quahfied data

-------- EcuadorlEnVlronmental Pollution Prevention Project (E2P3) --------
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By November 20th 1997, the facility will be Implementmg four major recommendatIOns,
summanzed underneath the IdentIfied opporturuty Pmtex has made a totcil mvestment of USD
23,985 Savmgs for US$ 4,924 per month (US$ 59,008 per year) WIth an weighted average
payback penod of 5 months have been reached TIns statement IS supported by the letter-report
prepared by Pmtex people wmch IS attached to tms follow-up report The remamder
recommendatIOns are eIther under research for ImplementatIOn feaSIbIlIty or the Investment IS under
conSIderatIon Nevertheless the mam reason why the facility has not undergone a full opportumtIes
recommendatIOn IS due to finanCial problems rather than techmcal ones

The faCIlIty has stated as hIghly motIvatmg and pOSItive the work done by the project E2P3 and
suggest that It should be completed Wlth financmg ald, whIch means possIbIhty to get loans at low
Interest rates for enVIronmental projects

-------- EcuadorlEnvrronmental PollutIOn PreventIOn Project (E2P3) ------__
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SUMMARY TABLE OF POLLUTION PREVENTION OPPORTUNITIES AND IMPLEMENTATION UP TO DATE

Umt Operation PollutIOn Prevention Benefit ImplementatIOn Estimated SaHng~ Payback
Recommendation Cost PerIOd

(USS)

I Mana~ement System htabhsh Standard Operahng Is e"enllalto ImplementatIOn ofeXisting 2 000 Indetenmnate Indetennlnate
Procedures recommendahon, and further evaluation ofprocess

Improvement,

Implementation up to date Hy mid 1997 a handbook
of SOP might be ready

2 Rmsmg Reuse nnse water from latter stages of Reduce water use by 161 m'/day 2000 US$2 400 per year In well 10 months
wash operahon water pumping, US$ I00 000

and 10 000 In future WWTJ<
capItal and annual operating
costs respectIvely

Implementahon up to date Water usage reduchon 552 US$ 184 per month (US$ US$ 3 months
done 2 206 per year)

3 Bleachmg Reuse final overflow from bleach Reduce water use by 100 m3/day chemical cost 20000 US$2 000 per year In 6 months
washing In deslzlng savmgs energy savings better fabriC cleaning chemical costs US$37 000

per year In energy costs future
WWTF capital and annual
operating savings of
US$75 000 and 7 500
respectively

Implementahon up to date Fully done Prachcally no USD 1 143 per month (US$ Immediate
Investment was 13 714 per year) In chemical
required savings

4 DeslZmg Optimize deslze operahon Reduce water use by 50 m3/day possible chemical Further study needed US$800 per year In pumping ImmedIate
savings most Improvements costs US$35 000 and 3 500

require mmlmal cost In future WWTF capital and
annual opcratmg costs
respectIvely

Implementation up to date THD by mId 1997

~
w



VOlt Operation Pollution Prevention Benefit Implementation Estimated Savmgs Payback
Recommendation Cost Penod

(US$)

5 Bleachmg
- dplJnUze bleaching ope-ratIOn SlIghlly reJm.e w11er u-se and LaustlL discharge

- - -2000- -
US'$3,SoOperyearIii

- - 7monthS -
chemIcal cmt ~vmbs chemIcals

Implementallon up 10 date Planned by nud 1997

6 Washmg Optimize washmh operalion Reduce water use by 37 m3/day Further study needed US$500 per year In well water Immediate
most mlpmvements pumpmg US$9 700 per year
requIre minImal cosl In energy coSls US$25 000

and 2,500 In future WWTF
capllal and annual operating
cosls respeclJvely

Implementallon up to date Planned by mId 1997

7 Prmtmg Optllllize Pnnt Operallon Reduce energy consumplJon and pIgment loss 2000 $18 900 reduced diesel cost <I month

Implementallon up to date Research I~ undertaken to
define recommendation
feaSIbIlity

8 Drymg Install vacuum slot de watenng deVice Reduce energy consumption by reducmg water load to 3500040000 $10 500 per year <35 years
dryers

Implementallon up 10 date Undone due to financmg Cost to Implement Current energy savmgs due to 6 months
problems However the the reuse of the steam steam condensate reuse US$
reuse of the steam condensate US$ 2 978 per month (US$ 35 716
condensate of the Rama 17873 per year)
ARTOS was done

9 Energy management Replace old motors With high Reduce electnclty consumpllon 50000 $14000 per year 4 years
effiCiency motors

Implementallon up to date Undone due to financmg
problems

10 Dyemg bath chemical Improve'<!ye bath chemIcal mJJllng ReduLe dye spotllng 200 Indetenrunate Indeterminate

mixmg
ImplementatIOn up to date Fully done Negltglble Indetenmnate

II Dyemg MaXImIze dye exhaustion ReduLe dye waste None Indetenmnate further study Indeterminate
needed

Implementallon up to date FeaSibility IS under
research

.....
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VOlt OperatIon PollutIon PreventIon Benefit ImplementatIon EstImated Savmgs Payback
Recommendation Cost Period

(US$)

12 Fmlshmg Apply finish In dry operatIOn ReduLe fimsh waste fBD Indetenmnate further .tudy Indetennmate
needed

ImplementatIOn up to date Under research

lJ Manual Cleamng Manual dean pnntlng equipment Mlnlml7e chemical waste None Indeterminate further study Indeterminate
needed

Implementalton up to date Undone since dead ltme
Will affect productivity

14 Softenmg water process Evaluate process water softening Reduce detergents reqUIred reduce water use minimize 100000 US$9 000 In chemicals Indeterminate
fabnc .polllng Increa.e bOiler etllelency reduce fuel possible Increased profit
costs margin In other markets

Implementalton up to date Investment IS under
conslderalton

15 Water Management Institute a water mOnltonng program Essenltal to .trateglc planning 6000 Indeterminate (potenltal Indeterminate
benefits could be great)

Implementalton up to date Fully done 5557 US$ 6 I8 per month (US$ 9 months
7416 per year)

16 Prmtmg Evaluate a computer based color Less chemlLal waste 10000 Indeterminate further study Indeterminate
matchmg system needed

Implementalton up to date Investment IS under
conslderalton

17 Management Process Subslttute chemicals/change proces.es Improved environmental comphance reduced Indeterminate Indeterminate further study Indeterminate
(when appropnate) wastewater treatment burden needed

Implementation up to date Research on track

c.....
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APPENDIX K

RECALEX
EXECUTIVE SUMMARY

Plant DescriptIOn

ThIs IS a textIle rrulliocated 10 QUIto The facIlIty produces poly/cotton (65/35), polyester 100%,
acrylic 100%, nylon 100%, krut fabncs In a near future the blend acrylIc/cotton (50/50) WIll be
produced BesIdes acrylic fiber and nylon thread are made An average of75% cotton IS purchased
from local supphers and 25% cotton IS Imported from the USA Nylon fiber IS Imported from
BrasIl, acrylIc fiber IS Imported from Spam polyester fiber comes from MeXICO and Spam The
average monthly dyelOg capacIty IS 165 metnc tons (1,980 MT/year), for whIch a 23,000 m3/month
ofwater rrught be consumed The current average fabnc dyelOg IS 65 MT, whIch means a 39 4% of
the dyelOg mstalled capacity

The plant employs 18 workers and 6 admIrustrative MalO urut operatIOns are (a) Batch deslZlllg
WIth a solutIOn at 85°C contaIrung water and detergent, (b) OptiC and cherrucal bleachIng at 90°C
IS carned out 10 the same bath, (c) Dyemg IS carned out 10 aJet over flow (8 1 liquor ratIO), Jet not
overflow (12 to 15 1), open three sectIOns rama (12 1), closed rotatIve barca(10 1), two smalls
open barca (12 1) and autoclave (15 1) dyelOg machInes
None of the solutions used for deslZIng and bleachIng are reused The water nnslOgs are not reused
as well

ImplementatIOn Status

ThIs assessment IdentIfied 16 pollutIOn preventIon opporturuties that should be senously conSIdered
by Recalex Many of the saVIngs can be realIzed by SImply ImproVIng operatlOg procedures and
standardIZlng operatIons Seven recommendations reqUIre small to medIUm capItal lOvestments m
standard eqUIpment used 10 slImlar textIle dyelOg operatIons, however, SIX of these
recommendations YIeld a payback of less than 1 year An addItIonal five recommendatIons are
conSIdered mdeterrrunate payback because suffiCient lOformatlOn and time were not avaIlable to
adequately assess the saVIngs and payback

The final recommendatIon has a substantial capital cost aSSOCiated WIth mstallmg wastewater
treatment system ImplementlOg the other 15 recommendations WIll slgmficantly decrease the cost
of thIs system once pretreatment/treatment lOstallation WIll be required by the murucipalIty

--------Ecuador/EnvrronmentaI PoIlutlOn Prevention PrOject (E2P3)--------
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So far the facIlity has mvested USD 34,500 to Implement part of the recommendations It has
obtamed a financial benefit ofUSD 97,500 a year The load to the enVIronment may be reduced by
20% It would be confirmed once some tests on BOD, COD, TSS, and SS wIll be done on the
effluent Table on the next page summanzes Implemenatlon stage up to date

---------EcuadorlEnVlronrnental PoIlutlOn PreventIon Project (E2P3)---- _
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SUMMARY TABLE OF POLLUTION PREVENTION OPPORTUNITIES AND IMPLEMENTATION UP TO DATE

Umt OperahonlRecommendahon Hcalth and En~ Ironmcntal Bcnefit Cost to Implcment Estimated Sa~mgs Payback
FIrst Year

t Standard Operatmg Practices and AudIt Compan<on of actual vs theoretical use of wdter cheml~als and fuel Labor to measure pracllce< Indetermmate Indetemunate

Measure lime temperature bath volume cheml~al use water mdlcated slglllhcant dlfrer~n~es and calculate \ alues

use fuel use water emuent Necessary prereqUl<Jte to optlmlzmg pro~ess and reducmg produ~hon

costs

Implementdtlon up to date Partl3l1y done Thc fa~lhtys Owner; have become aware of the
dlfierence< between the prevIOus ddta 'lnd those collected on the basIs of
mstrumentallon

2 Install flow metcrs on mcommg and emuent water Determmmg actual water u<e IS ne~e«ary lor properly <cahng treatment $250 $1 500 each Indetermmate Indetennmate

stream (2) eqUIpment

Implementallon up to date Partially done $250 30% water savmgs m ImmedIate
volume Smce water IS

pumped from a well water
thIS resource IS co<t1ess

hence no monetary savmgs
were estImated The only
savmgs are the pumpmg

savmgs (USD 500/year)

3 Install pre treatment system for water fed to Reduce reported 10% rework due to mcon<lstent water $35000 $83000 <6 months

boiler Reduce lime and quanhty ofboller blowdown
Increase effiCIency ofbOiler

Implementation up to date Work m progres $15000 $55000 33 months

4 Return steam condensate back to botler Reuse ofwaste heat <$200 $4500 < 1 month

ImplementatIon up to date Done $150 $3000 o6 months

5 Install heat exchangers m Beck Macbmes and Greater heat tran~fer efficiencIes achIeved WIth mdlrect heat Reduce fuel $4500 $4500 I year

rotary machmes costs

Implementation up to date Rejected The plannmg ofthe plant IS to replace the beck machmes

6 Recover heat from heated baths effluent Reduce fuelloadmg and bOiler demand $15000 $20000 $11000 $14000 1 3 1 5 years

ImplementatIon up to date Included m the budget of 1998 first <emester

7 Improve housekeepmg and mamtenance
Reduce water and steam use $7500 $6700 < 1 month

FIX leakmg pipes
Install hoses With automatic shut offs

ImplementatIon up to date PartIally done $100 $5000 02 month

w
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DOlt OperatlOnlRecommendataon Health and Environmental Benefit Cost to Implement Estimated Sal mgs Payback
First Year

8 Insulate Steam Dehvel1' System <. urrent energ) efIiLlenC) of,team dehvery IS approxlmatel) 28% WIth indeterminate $5000 6 months typIcal
slmpk procedurLs hke In<ulatlng pIpes the efIiLlency could be Increased

Plpes/mamfold to 35% resulting In reduced fuel consumptton

Implementatton up to date Partially done $7000 It has been achIeved a 105 months
savings of 1000 on fud

consumphon ($8 OOO/year)

9 Install Mlxmg Tanks for Dyemg Maehmes Prevent rework of fabnc batches due to spollmg $1 OOO/machme $24000 < 3 months

ImplementalJon up to date PartIally don" $2000 $12000 2 months

10 Install Process Controllers on Dyemg Improve effiCIency of operatIOn Reduce producllon costs $26000 Indetermmate Indetermmate

Machmes
ImplementatIOn up to date Work m progress

ii Instatute quality control on product Provld"s ablhty to determme elfeLhvene« of process changes $200 Indetermmate Indeterrmnate

(washfast/color)
ImplementalJon up to date To be Implemented In the early 1998

12 Dyemg Process OptimIZation Decrease water use by over 60% Reduce pumping costs

Reduce water for CIP (85 m3/ton) Increase productIVIty by redUCing dye sequence tIme (cost savmgs $10 000 $5700 <I 75 years
mdetermmate)

Modify dye sequences to achIeve SIP (60170 m3/ton)

ImplementatIOn up to date Work In progress $10 000 4000 30 months

13 OptimIZe Dye Processes to Reduce Chemical Decrease chemIcal use and BOD and COD loadings to sewer system $0 $30000 $44000 < I month

Use
ImplementalJon up to date PartIally done $0 $10000

14 Replace black sulfur dye with reactive dye Replaces hazardous matenal with less hazardous one $0 AVOIded cost oftreating 0
Simphty process Ehmlnate sulfides In effluent sulfides

ImplementatIOn up to date PartIally done $0 It would be evaluated after
the waste treatment plant IS
runmng

is Instrumental Match Prediction Reduce vanety ofchemicals purchased $10 000 Indeterminate Indetermmate
More hOle for quahty control
Achieve greater economy ofscale In chemical purchasmg
Reduce ordermgladmlnlstrallon hOle

Implementation up to date Included WIthin the budget of 1998

i6 Install Emuent treatment system Eventually Will be reqUired by mumclpahty $2000001 Indetermmate Indetermmate

Implementation up to date Rejected

~
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APPENDIXL

ECUATORIANA DE CURTIDOS SALAZAR
EXECUTIVE SUMMARY

Plant DescraptlOn

This facIlIty manufactures cattle hide leather for shoes, garment, and hand bags The leather IS
predommantly shoe upper leather m all commercial thicknesses The poorer grades of the large
hides and skIns are vegetable tanned for sole leather The leather IS tanned by the chrome
tanmng process for shoe uppers

The plant has 9 mam umt operatIOns (a) Ra\\> Stock the tannery receives fresh, unsalted hides
and skms daIly, (b) Hide Preparation raw matenals, as receIved, are tnmmed to remove ears,
taIls, and shanks (ECS cuts the hides mto SIdes and soaks them as soon as practIcal), (c)
Soakmg salt cured bovme hides are soaked to remove the salt, dirt, and soluble hide
substances, (d) Unhamng IS done m a conventional lIme/sulfide system, after hair removal, the
hides are fleshed, tnmmed, and spht (thin tnmmmgs and other lImed tnmmmgs are sold for
glue manufacture), (e) Dehmmg and Bate lImed hides are treated with ammomum sulfate and
an enzyme to remove the hme and bnng the hIde to a neutral pH, (f) Chrome Tannmg the
reactIOn of the hide protem with chromIUm salts to make the hIde non bIOdegradable IS the
actual tanrung, (g) Colonng and Fathquonng the chrome tanned leather, IS cut to the deSired
thickness, treated WIth vegetable tannms, specIalty chemicals, dyes, and leather lubncants to
develop the deSired mecharucal and esthetIC charactenstlcs of the leather, (h) Drymg the
leather may be dned by air drymg under tenSIOn, vacuum drymg or hang drymg, (I) FlrushIng
dned leather IS coated wIth a resm, wax, or lacquer for esthetic and protectIve coatmg, these
firushes are then top~coatedwith an orgaruc based solvent lacquer for esthetics and protectIon

ImplementatIOn Status

Overall Pollution PreventIOn Assessment IdentIfied rune pollution preventIOn optIOns that can
save, m the first year, as much as $94,510 for an mvestment of at most, $105,000 (the
mvestment figure does not mclude any salary, overhead, taxes, or dutIes, and, as ofNovember
1994, $1 US = 2,250 Sucres) Iflmplemented, these pollutIon preventIOn changes wIll reduce
the amount of chromIUm sulfate used m tanrung by 20 tons per year and dramatIcally reduce
chromIUm from the effluent, reduce salt purchases by 100 tons per year and Virtually elImmate
chlonde from the effluent, reduce water consumptIOn by 15,000 m3 per year, reduce tOXIC
orgaruc solvent enusslOns by 30 tons per year, and, reduce the chemicals needed to treat
wastewater The recommendatIOns Will not negatIvely Impact Ecuatonana de Curtldos
Salazar's current complIance status WIth eXlstmg enVIronmental norms m Ecuador

By now a 22 % of the recommendatIOns has been Implemented By the second term of 1997 It
IS expected to have at least 70% of the recommendatIon to be Implemented
Table on the next page shows the mam pollutIon preventIon optIOns and those that have been
Implemented up to now and the ones that WIll be Implemented m the second term of 1997

--------EcuadorlEnVIronmental PollutIOn PreventIOn Project (E2P3) --------
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt Operations Pollution Prevention Cost to Fmanclal Em Ironmental Payback
Achon Implement Benefits Iyr Benefits ($) Period

US$ US$

I Chrome Tannmg Recycle chrom~ $20000 $35740 Ehmlnate~Crt3 In the hqUid effiuent 8 months

ImplementatIOn up Work In progress
to date

2 Unhalrmg Partial recychng ofsolutions $5000* $3230 Decreases water use r~duces hlne use and helps I 5 years
treatment

Implementation up Work In progress
to date

3 Soaking Recover salt $5000* $3040 Slgmficantly reduces chlondes In the effluent by 16 years
eliminating 35 tons ofsalt

ImplementatIOn up By now the tendency IS the usage of fresh hides
to date

4 Colormg and Change from overflow nnslng to fill and dump batch $5000 $10 500 Decreases water consumption and allows for better 6 months

fathquormg nnsmg treatment at sewage treatment plant

Implementation up Done $1000 $2000 6 months
to date

5 Colormg and c.hange to a central automated process feed and control $60000 $30000 Reduces use ofspecial chemicals and Improves 20 yrs

fathquormg system product quahty

Implementation up Undone
to date

6 Dehmmg Recover the bate wash water for reuse In soaking $5000 $6000 Reduces water use and Improves treatment at 10 months
sewage treatment plant

ImplementatIOn up Work In progress
to date

7 Fmlshmg Replace orgamc based fimshes With water based fimshes TBD TBD Redu\.es tOXIC solvent emiSSions by 30 tons per year lOD

Implementation up Undone
to date
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Umt OperatIons Pollution Prevention Cost to Fmanclal Environmental Payback
Action Implement Benefits l~ r Benefits ($) Period

US$ US$

8 Fmlshmg Replace eXlsltng spray guns with hIgh volume low $5000 $5000 Reduces overspray of pamts lacquers and finishes Iyr
pressure spray guns

Implementation up Undone 000
to date

9 Steam generation Regulate flows at condensate return tank mlnlmlzmg 000 $1000 Reduces on sIte fuel consumption and reduces ImmedIate
hot water loss water use

Implementation up Done None $1000 ImmedIate
to date

• Both must be perfonned In a concurrent manner as $10 000 costs tS dlvtded equally
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APPENDIXM

SINTOFIL - PIFO
EXECUTIVE SUMMARY

Plant DescriptIOn

The mIll produces dyed cloth The overall productIOn IS dIstnbuted as follows 64% cotton
made (100% cotton), 16% polyester-cotton blend (50%,50%) and 20% polyester made
(100% synthetic) Average monthly production of cloth IS 58 MT of cotton cloth, 16 MT of
polyester-cotton cloth 50% blend and 23 MT of polyester cloth (average ofJune-July-August
quarterly 1995 production) The plant grows Its own cotton, whereas 90 % synthetiC fiber IS
Imported from USA and 10% of synthetiC fibers are purchased from a local synthetic fiber
producer

The mIll employs 40 production workers The whole plant works three slufts a day, 5 days a
week, plus one shift of 10 hours on saturdays The mam umt operatIOns are thread makmg,
preparatIOn and slzmg, weavmg (only plam weavers), dyemg, fimshmg and packmg

ImplementatIOn Status

The assessment resulted m the IdentificatIOn of 11 recommendations which, If Implemented,
could reduce the plant's water consumptIon and ItS chemIcals and energy expendItures, lower
the capital cost of ItS future wastewater treatment system by $300 000 and the effluent
treatment cost by US$20 OOO/year, and reduce the water pumpmg cost by USD 6,OOO/year
The potential savmgs m the cost and operatIOn of the effluent treatment system, WhICh result
from a substantIal reduction m the plant's effluent flow, should be of particular mterest gIVen
that Smtofil must meet current wastewater discharge regulations
The recommendatIons mcluded m thiS report are summanzed m the Table on the next page

WIthout consldenng potentIal energy and effluent treatment savmgs, the recommendatIOns
given m thiS report could yield US$92 000 m yearly savmgs and could be Implemented WIth a
rntmmal mItlal mvestment

The whole recychng operatIon Will be Implemented once the Smtofil-Qutto facIhty has been
re-allocated at Smtofil-Plfo faclhty

Regardmg recommendations on bleachmg and mercenzmg (#4, #5 and #6), the facIhty has
gotten a savmgs ofUSD 55,000, With httle mvestment Also the faclhty has SWItched to the

-------- EcuadorlEnVlronmental PollutIon PreventIOn PrOject (E2P3) --------
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usage of hIgh fixatlon reactIve dyes, by whIch means the facIlIty has raIsed the productIVIty by
125% and lowered the water usage by 26% The load to the envlronmen~may be lowered by
thIs means The facIhty IS makmg an attempt to he ItS effluent Wlthm the mUnIclpahty
regulatlOns Effluent charactenzatlOn WIll be carned out III a near future

--------- EcuadorlEnvrronmental Pollution Prevention Project (E2P3) - _
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt operation Pollution prevention d.ctlon E~tlmd.ted EstImated financIal benefit EnvIronmental benefits Payback
Recommend # Implementation (US$) perIod

cost (USS)

1 Scourmg Recycle scour nnse water for desizmg US $1 000 RecommendatIons # 1& 3 lower the Recover process water for re u~e

operahons co~t ofthe effluent treatment plant rather than dIscharge to
by $300 000 save $20 OOO/yr m wastewater treatment
..ffluent treatment and $6 180/yr m
pumpmgcost

Implementahon All the recychng IS plalUJed to be
up to date Implemented once the Smtofil QUIto

faclhty has moved to the smtofil Plfo
faclhty place

2 MereerlZmg Recycle mercenzmg nnse water for US$IOOO Savmgs achIeved by reducmg Recover process water for re use 2 months
caustic scounng rather than sodIUm hydroxIde consumphon rather than dIscharge to
recuperatmg caustic through water US$ 6 OOO/year wastewater treatment Reduce
evaporahon effluent flow

Implementahon Same as before
up to date

3 Bleachmg Recycle bleachmg nnse water for US $1000 See recommendatIOn # 1 See recommendahon # I
scounng operatIons

Implementahon same as before
up to date

4 Bleachmg Do not bleach sulphur dyes None Recommendahons # 4 5 & 6 yIeld a Reduces the effluent load ImmedIate
combmed savmgs of
US$ 70 200/year

Implementahon Parhally done $0 $20000 The BOD and COD has been Immediate
up to date reduced by 10%
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VOlt operatIOn Pollution preventIOn action Estimated Estimated financial benefit Em Ironmental benefits Payback
Recommend # Implementation (USS) period

cost (US$)

5 MercerlZmg Do not mercerue hght shadf.s on colton None 'iee reconunendahon # 4 See recommendahon # 4
and polyester/colton

- --~- -- -- - - -- - - - ~-- - - - - ~ - -- -------- -- - - -- - -- - --
ImplementatIOn PartIally done None U~D 15000 Same as before
up to date

6 MercerlZmg Do not mercenze heavy shades sulphur None S..e recommendahon # 4 See recommendation # 4
dyeing on colton and polyester/colton

Implementahon PartIally done None Usn 20 000 Same as before
up to date

7 Dyemg Use hIgh fixatIon (90%) reactIve dyes Cost IS 12 5% hIgher Increases productIVIty by 15% Reduce polluhon due to decrease
on colton and polyester/colton fabncs than uSing regular of dye load In the effluent

reachve dyes

Implementation PartIally done lJSD I575/month The current productIVIty of 10 I The load to the enVIronment has
up to date usn I8900/year Kglhour went up to 110 Kglhour decreased

The 12 5% hIgh fixahon dye cost
nse has been recuperated on the
basiS ofproductIVity Increase (15%)
and water savings for about 26%
due to less amount of water used In

the removal ofnon fixed dye The
final outflow IS about 5 hters/seeond

8 Removmg clear Replace sodium hydrosulfite WIth US$ 16 080/year Lowers consumption ofsodIUm ImmedIate
sodIUm carbonate hydrosulfite and sodIum

hydrOXide Decreases hazardous
waste generatIOn

ImplementatIOn Some trIals have been planned to be
up to date carned out In the second tenn of 1997

9 Steam traps Reduce fuel consumption TBD (To be defined) THD Reduces energy use and aIr
Unquanhfied energy savings emISSIons

Implementahon Fully done A reductIon on steam
up to date losses has been

quantified are wlthm
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VOlt operation PollutIOn prenntlon actIOn Estimated Estimated fmanclal benefit Environmental benefits Payback
Recommend # Implementation (USS) period

cost (USS)

the mdrgm of90%
- ~ - - -- ~-- ----- - - - -- - - - -- -- -- - -----~ - --- -

10 Steam system l'valuate the use of msulahon 1'I3D IBD Reduces energy use and air
emISSIOns

Implementahon An msulallon plan IS bemg carned out The mvestment may be The savmgs may be evaluated once
up to date feasIble to be evaluated the msulahon plan has ended

at the end ofthe _econd
midterm of 1997

11 All processes Momtor and document all processes None 1'BD Reduce chemicals and energy
upsets determme the root cause of consumphon reduce emISSIons by
upsets Improvmg producllon effiCIency

Implementation Work m progress
up to date

v ....,
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APPENDIXN

SINTOFIL-QUITO
EXECUTfVESU~Y

Plant Desenptlon

Tlus plant produces dyed cloth of 100% polyester (60% of the product Ill1x) and polyester/cotton
50/50 blend (40% of the product nux) usmg dIsperse dyes and fiber reactIve dyes The wet section
works three slufts, 6 days a week and 22 days per month Smtofil grows Its own cotton, whereas
90 % synthetic fiber IS Imported from USA and 10% ofSynthetIC fibers are purchased from a local
synthetIc fiber producer

All the dyemg processes are done by batches The mam urnt operatIOns are Spmmng, weavmg,
pre-dyemg (polyester/cotton blend IS nnsed and de-SIZed With enzymes, afterwards scoured With
hot alkahne detergents to remove wax and other non-cellulosIc matenals, then nnsed to ehmmate
reSidual detergents Bleaclung IS done With hydrogen peroXIde, mercerIZmg IS not lIkely for the
blend), dyemg and firushmg (final heat settmg, calendenng)

Nme dyemg urnts have been mstalled (a) Soft flow-4 tubes dyemg urnt (Tluss), to dye only
polyester 100%, (b) Soft flow-3 tubes dyemg urnt (Thtss), to dye only Polyester 100%,
(e) Honzontal Soft flow-2 tubes dyemg urnt (Thtss), for the speCIal purpose of dyemg
polyester/cotton blend mostly 50/50, (d) Closed barca htgh temperature dyemg urnt (3 ropes), for
dyemg polyester/cotton blend, (e) Long Hom soft flow-2 tubes, to dye polyester/cotton blend and
50% of the time to dye polyester 100%, (f) Closed atmosphenc barca-4 ropes, to dye towels and
the rest of the tIme to dye polyester/cotton blend, (g) JIgger htgh temperature dyemg umt, to dye
only polyester 100% cloth, (h) Garment dyemg-washex, to dye only garments made on cotton
100%, (I) Autoclave dyemg urnt-Boernnger, to dye thread 100% polyester

ImplementatIOn Status

The assessment resulted m the IdentIficatIon of 5 recommendatIOns whtch, If Implemented, could
reduce the plant's water consumptIOn and ItS chemIcals and energy expendItures, lower the cost of
ItS future wastewater treatment system and the effiuent treatment cost, Improve productiVity and
work safety Table on the next page summarIZes ImplementatIon stage

The faCIlIty has SWitched to the usage of htgh fixation reactIve dyes on poly/cotton fabnc The cost
went from usn 42,000 per year up to usn 47,250 per year WInle the productiVity mcrease from
324 MT per year up to 374 MT/year of poly/cotton blend The productIOn mcrease by this means
was of 50 MT of fabnc per year, whtch means a sales mcrease of usn 21,875 per year The
pollutIon load may have decrease thanks to the htgh fixatIon of the dyes on the cloth It has been
Implemented a good program of steam traps mamtenance By thts means It was evaluated a yearly
saVings ofusn 7,200

--------- EcuadorlEnvrronmental Pollution Prevention Project (ElP3) -------
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Smce a deCISIOn has been made to move part of the QUIto plant to PIfo, the long-term pollution
prevention work under E2P3-0Ikos wIll concentrate mamly on the Plfo facility However Smtofil
IS conscIous ofthe pollution problems at the QUitO plant and IS mterested mImplementmg measures
that wIll achIeve a reduction In the faCIlIty's waste stream

--------- EcuadorlEnvlronmental PollutIOn PreventIOn Project (E2P3) --------
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt operation PollutIOn Prevention Action Implementation Cost Estimated fmanclal benefit Environmental benefits Payback
(US$) (US$) period

I Dyemg Use high fixatIOn (90%) reaclJve dye~ on Cost IS 12 5'!-o higher than uSing Incrcases productiVity bv 15% Reducc pollulJon due to decrease of dye
cotton and polyester/cotton fabriCS regular rea~lJve dyes load In the effiuent Reduce effiuent now

ImplementatIOn Partially done USO 5 250 plus 50 M r This mean~ a sales rise of Immediate
up to date usn 62 500 per year Profit

usn 21 875 per year

2 Steam traps Reduce fuel consumptIOn UnquanlJfied energy I HD (10 be defined) THO Reduce energy use and air emIssIons
savings

Implementation Partially done It was estImated an energy USO 2500 USD 7 200 per year Fnergy usage has been reduced and also 4 2 month~

up to date savings of2'!-o by thIS means aIr emISSIons

3 Steam system Evaluate the use of InsulalJon THO Reduces energy use and au emIssIons

ImplementalJon To be consIdered for the second term of 1997
up to date

4 All processes Momtor and document all process upsets None THO Reduce chemIcal and energy consumption
determine root cause ofupsets reduce emISSIons by Improving production

effiCIency

ImplementalJon Partially done None The productIon planmng IS a good Once the plant has moved to the Plfo s
up to date one starting With the hght shades faclltty place ThIs vanable Will be

and gOing progressIvely to the dark evaluated
shades

5 Material handlmg Improve handhng procedures for caustIc soda MinImal Greater Work safety

ImplementalJon PartIally done Almo~tml I% losses due to spIllage and miss Safety to the workers and precIsIon In
up to date measuring usn 132 /year savings productIOn
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APPENDIX 0

TENERIA SAN JOSE
EXECUTIVE SUMMARY

Plant DescriptIOn

The environmental audit at Tenena San Jose was conducted from May 8th through May 12th,
1995 The plant IS located m Ambato, Ecuador It IS a leather tannery that produces shoe
leather for the upper portIOn of shoes from hIdes obtamed from local dairy cattle The faclhty
has an mstalled processmg capacity of3,200 hIdes per month, and was operatmg at 70% of
capacity dunng the team's VISit The company employs 25 workers and 6 admImstratlve
personnel It works 1 5 shifts per day and 5 5 days per week

The plant has 9 mam UnIt operatIOns (a) Raw Stock the tannery receIves fresh, unsalted hIdes
and skms daily, (b) HIde PreparatIOn raw matenals, as received, are tnmmed to remove ears,
tails, and shanks (ECS cuts the hides Into sides and soaks them as soon as practIcal), (c)
Soakmg salt cured bovme hIdes are soaked to remove the salt, dirt, and soluble hIde
substances, (d) Unhamng IS done m a conventIOnal hme/sulfide system, after haIr removal, the
hides are fleshed, tnmmed, and spht (thIn tnmmIngs and other hmed tnmmIngs are sold for
glue manufacture), (e) Dehmmg and Bate hmed hIdes are treated WIth ammomum sulfate and
an enzyme to remove the hme and bnng the hIde to a neutral pH, (f) Chrome Tannmg the
reaction of the hide protem With chromIum salts to make the hIde non bIOdegradable IS the
actual tannIng, (g) Colonng and Fathquonng the chrome tanned leather, IS cut to the deSired
thickness, treated WIth vegetable tannms, specIalty chemicals, dyes, and leather lubncants to
develop the deSIred mechanIcal and esthetIC charactenstics of the leather, (h) Drymg the
leather may be dned by aIr drymg under tenSIOn, vacuum drymg or hang drymg, (I) Fmishmg
dned leather IS coated With a resm, wax, or lacquer for esthetIC and protectIve coatmg, these
finIshes are then top-coated WIth an organIc based solvent lacquer for esthetICS and protection

ImplementatIOn Status

As a result of the pollution prevention audIt numerous opportunIties to reduce pollutIOn were
identIfied, several showmg a direct cost savmgs associated With reductIon m chemIcal
purchases Overall, the project IdentIfied eight pollution preventIOn options that can save
$14,443 for an mvestment of$77,OOO The true benefit ofmlplementmg the pollution
prevention measures Identified are not ImmedIately translatable mto cost savmgs because the
plant pays nothmg for ItS water supply and has no current wastewater treatment reqUIrements,
where the most SignIficant cost reductIons would normally be reflected A summary of
recommendatIOns IS gIven 10 the Table on the next page presentmg pollutIOn preventIOn
actIons their cost, environmental benefit and payback penod and also the ImplementatIon up
to date

-------- EcuadorlEnvrronmental PollutIOn PreventIOn Project (E2P3) --------
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Tenena San Jose IS nght at the pomt of decIsions By now IS decldmg wether It may mvest m a
rotative filter, costmg USD 13,000 or to mstall a cheap plastic frame, as It was suggested by
E2P3 Also by thIS time It Will be decided to go on With the contractor to start the bUlldmg of
the whole system

-------- EcuadorlEnVlronmental PollutIOn PreventIon Project (E2P3) ------__
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SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

Umt Operations Pollution PreventIOn Cod to Fmanclal Environmental Payback
Action Implement US$ Bcnefits US$ Benefits Period

I Fmal Condltlonmg System Remove ehrome and protem $20000 None Reduce~ BOD Cr N TSS O&G mfinal None
effluent

Implementatton up to date Wark tn progress

2 Colormg and Fat- Segregate wastes $3500 None i\Ilow recyclmg ofother wasil. streams None

Llquormg wastes Concentrate other wastes for
recychng

Implementation up to date Partially done $2000 None i\Ilow recychng of other waste streams None

3 Batmg and Dehmmg Recover bate and hmtng nnses for reuse or $7000 $1000 Recycles large volume ofwater either 7 years
as make up tn beamhou~e soak or wash directly or m another department

Implementatton up to date Work m progress

4 Chrome and Pickle Liquor Recover each solutton for reuse conservmg $7500 $10 536 Ehmmates chrome discharge Improves 7 months

Recyclmg matenals and c1eanmg wastestream process control

Implementatton up to date Work m progress

5 Beamhouse Soak and Wash Reduce water consumptton, remove dilution $15000 None Reduces water consumption, recovery of None
from unhamng waste stream unhamng waste salt recovery

Implementation up to date Partially done None Neghglble Reduces water consumptton None

6 Beamhouse Setthng Basm Remove flesh hair and debns presently $12000 None Reduces discharge ofsohds None
discharged

Implementatton up to date Undone

7 Unhalrmg SolutIOn Recyclmg Collect clean and reuse the unhamng $15000 $2907 Reduce discharge of BOD TSS as much as 5 yea~

soluttons 90%

Implementatton up to date Work m progress

8 Sulfide OXidation Destroy sulfides m unhamng wastes before $12000 None Fhmmates sulfide and protem from waste None
protem coagulatIOn ~tream

Implementatton up to date Undone
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APPENDIXP

CURTIDURIA SUALU
EXECUTIVE SUMMARY

Plant DescrIPtion

The environmental audit of Curtlduna Suarez, S A was conducted from May 13th through
May 18th 1995 The plant IS located m Ambato, Ecuador It IS a leather tannery that produces
shoe leather for the upper portIOn of shoes from hIdes obtamed from beef cattle The facilIty
processes approxImately 84,000 hIdes per year

The plant has 9 mam umt operatIOns (a) Raw Stock the tannery receives fresh, unsalted hIdes
and skms daily, (b) Hide Preparation raw matenals, as receIved, are tnmmed to remove ears,
taIls, and shanks (ECS cuts the hIdes mfo sIdes and soaks them as soon as practical), (c)
Soakmg salt cured bOVIne htdes are soaked to remove the salt, dirt, and soluble hIde
substances, (d) Unhamng IS done m a conventIOnal hme/sulfide system, after hair removal, the
hides are fleshed, tnmmed, and spht (thtn tnmmmgs and other hmed tnmmmgs are sold for
glue manufacture), (e) Dehmmg and Bate hmed hides are treated with ammomum sulfate and
an enzyme to remove the hme and bnng the hIde to a neutral pH, (f) Chrome Tanmng the
reactIOn of the hide protem with chromIUm salts to make the hide non bIOdegradable IS the
actual tanmng, (g) Colonng and Fathquonng the chrome tanned leather, IS cut to the deSired
thickness, treated with vegetable tannms, specialty chemicals, dyes, and leather lubncants to
develop the deSired mechamcal and esthetic charactenstlcs of the leather, (h) Drymg the
leather may be dned by aIr drymg under tenSIOn, vacuum drymg or hang drymg, (.) Fimshmg
dned leather IS coated with a resm, wax, or lacquer for esthetic and protective coatmg, these
fimshes are then top-coated with an orgamc based solvent lacquer for esthetics and protectIOn

ImplementatIOn Status

The overall assessment Identified ten pollution prevention options that can save m the first
year as much as $82,917 for an mvestment of about $104,250

The true benefit of Implementmg the pollution preventIOn measures IdentIfied are not
Immediately translatable mto cost savmgs because the plant pays nothmg for ItS water supply
and only margmal reqUIrements for wastewater treatment A summary of recommendatIOns IS
given m Table on the next page presentmg the pollutIOn preventIOn actIOn, ItS cost,
envIronmental benefit and payback penod

The followmg was used to calculate the "first year savmgs" column headmg m the table on the
next page, "Summary of Pollution PreventIOn Options" To calculate thIS value, sum the

-------- Ecuador/Envrronmental Pollution PreventIOn Project (E2P3) --------
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mcrease m the revenues and the decrease m expenses and subtract the cost to make the
change For example, sum (those that apply)

>- the first year savIngs from reductions m raw matenals purchased
>- Increased productIOn or the sale of unnecessary productIon eqUipment
,. reductions in capItal cost for end-of-plpe eqUIpment and faCIlItIes reduced or not

purchased
~ reductIOns In direct and mdlrect labor costs

Then subtract (those that apply)

~ capital costs of any necessary acqUiSItions
~ costs of new raw matenals
~ mcreases In labor and trammg costs
>- mcrease In direct or mdlrect labor and expenses

Because oflack of mformatIOn there are not updated figures about the Implementation stage
ThiS facIlIty IS gomg through a change process smce some finanCial problems appear and
probably the bUSIness IS mOVIng to other owners However the Olkos-E2P3 team IS expectIng
results after obstacles wIll be overcomIng

-------- EcuadorlEnVlfonmental Pollution PreventIon PrOject (E2P3) ---- _
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-----------
SUMMARY TABLE OF POLLUTION PREVENTION RECOMMENDATIONS AND IMPLEMENTATION UP TO DATE

UOIt Operations PollutIOn Prevention Cost to Fmancl3l Environmental Payback
Action Implement Benefits Benefits Penod

US$ US$

1 Fmal Condltlomng Remove chrome and protem $22000 None Reduces BOD, Cr N TSS O&G m None

System final effluent

2 Colormg and Fat- Segregate wastes, concentrate other $3500 None Allows recychng of other waste None

Llquormg wastes wastes for recychng streams

3 Batmg and Dehmmg Recover bate and hmmg nnses for $14000 $25 000 Recycles large volume of water either 7 Months
reuse or as make-up m beamhouse dnectly or In another department
soak or wash

4 Chrome and Pickle Recover each solution for reuse $7500 $20133 Eliminates chrome dIscharge 4 months

Liquor conserving matenals and c1eamng Improves process control
waste stream

5 Beamhouse Soak and Reduce water consumption remove $15000 $25000 Reduces water consumptIon recovery 7 months

Wash dilutIon from unhamng waste stream of unhalTlng waste, salt recovery

6 Beamhouse Setthng Remove flesh han and debns $15000 None Reduces dIscharge of solids None

Basm presently dIscharged

7 Unhalrlng Solution Collect clean and reuse unhamng $15000 $12784 Reduces dIscharge of BOD, TSS as 14 months

Recycling solutIons much as 90 %

8 Sulfide OXidatIOn Destroy sulfides 10 unhamng waste $12000 None Eliminates sulfide and protem from None
before coagulatIOn waste stream

9 Solvent Flmshmg Convert solvent to aqueous systems $250 None Ehmmates VOC source from water None
and an
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