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A~TRACT 

This part of Project SI/ECU/88/8o1/11-01 vu the first part of the 

follov up to the feasibility stud1 as to the adYisability of 

establishing a full scale municipal solid waste composting plant at 

Cuenca,F.quador,in conjunction with the Centro de ReconYer&ion Econ

omic• del Azuay,Caiiar Y Morona,Santiago (CREA) and the municipal 

authorit1 of Cuenca. 

The requiresents vere to finalise the engineering dravings,esteblish 

the plant specificatien,prepare a tender document to enable contracts 

to be negotiated and to ~ug~est a training programme for the personnel 

to be inYolYed in the ~roject. 

This project vas undertaken from 25th July 1988 and continued until the 

end of August 1988. 
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RECOMM::NDATIONS 
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REC~DATIONS 

1. In riev of the fact that some of the components of the proposed 

plant cannot be manufactured in Ecuador due to the unavailability 

of certain highly specialised steel and the unavailabilit~ of 

machine tools 6f the great eiz~ required,it vill be necessary 

to import these components. 

Due to the contractual arguments thAt could result through this 

combination of local ciTil construction and the lilixture of local 

and ill})orted mechanical equipment,it is rec01111ended that a turn.~e:r 

contract be entered into vith the mai.1 r.oat::-1..&t.e;.: totally 

respoeible for all aspects of the project. All this vork should 

be IJUarenteed by the respectiTe bid,construction,throu~hput, 

opera~ion and performance guarentee bonds. 

2. The main contractor should have preTious experience in the 

construction of auch a plant ar.d the financial strength of the 

contractor should be eu&h as to enbble him toobtain all the 

nece&Sa!'J' bonds from sound,reputable financial i~stitutions. 

3. The offers received should be 9Yaluated by a competent person, 

familiar vith co~posting plants of this type.prior to any 

contract being awarded. 

4. The Director of Technological lnYestigations of CR~A should be 

sent on a study tour of two weeks at the composting plant outside 

Barcelona,Spai~ and a further tvo veeks split between the plants 

at El Salem,Cairo;Abu Ravlisb,Giza and Abbis,Aleumtlria,all in 

Egypt,to fnable hi• to receiTe the knowledge that is Yital 

to the continued aucc1ea of this project. 



ENGIN=:ERING DRAWIN:a5 
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'ENGINEERING DRAWING.S. 

Fully dimensioned engineering drawings vere produced as follovs:-

1. Topo~aphical site layout including plant layout vith all the 

utilities. 

2. Main building layout shoving Tentilntion. 

3. Plate feeder conTeyor. 

4.AlternatiTe.leas complicated feed conTeyor. 

5. Picking belt vith magnetic extraction of fe?Tous materials. 

6. El.eTating feed conTeyor. 

?. Compost conve1or. 
8. Reject conve1or vith ma~etic extraction of ferrous msterial. 

9. Final screening and cleaning rlant, 

10. Singlf line electrical distribution layout. 

11. Plan view of plant layout. 

12. Section through complete plant. 
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SPECIFICATIONS 



SPE7;IFICATIONS 

Specifications were prepared !or the folloving:-

1. Fabricated steel equipment. 

2.Meehanical beam scal~a. · 

3. Plate feed conYeyor and alternatiYe feed conveyor. 

~. Picking belt vith magnetic extraction. 

5.Ketal baling press. 

6. Paper and textile baling press. 

?. Homo~eniaing drum. 

8. Compost belt. 

9. Reject vith magnetic extraction. 

10. Mobile plant. 

11. Screening and finishing ph~t. 

12. Electrical equipment including central control panels and moto~s etc. 

13. Laboratory. 

14. Civil work. 
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TENDER DOCUP'Dfr AND ~dOD OF PROCEDtBE 

From the engineering drawings and the specification a complete technical 

tender document vas prepared that only required CREA's standard conditions 

or contract to be added,prior to iseue.The draft copy,i~ Engliek,ie 

attach~d.C~ are tranalatin~ this document into SpL~iah. 

Thia tender should be advertised in the ~ito newspapers and preferably 

in one or the international construction journals. 

Three month& should be alloved from the advertisement being published 

to the contractorsbeing required to submit their documentation. 

This methed vill enable both local and international companies to be 

considered,thus ensuring that F.cuador vill get the benefit or low, 

local prices for the loeal ,ria.s compo~ents plus the benefits of the 

experience or international compa.~ies in constructing such plants. 

It is vital for the security of the project that one main cont•aetor 

be appointfd to have overall responsibility for the project even if 

some or the vork is sub-contracted. This main contractor must provide 

the bid bond,construction and performance guarentees. Failure to 

adopt this procedure can result in CREA becoming invol.~d in contractual 

disputes that could stop the project. For example,if eontrAete are 

entered into with different contractors for civil fn~ineering construction 

and mechanical item supply it is possibh tll:it if• :e'I' 1.;;r ... ir;·le £ 

machine foundation failed that each contractor would blame the other, 

If one main contractor is appoint~d then it is or no consequence to 

CREA vho is to blpme.It is the responsibility of the main contractor 

to put the matter ri~t. 

An evaluation of the offers rPCehed aho1Jld be undertaken by • cor.ipetent 

person,familiar vitla composting plants,prior to L~1 contr,.cts bdng 

awarded. 
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TRAINING 

~UIREMENTS 
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Trainin~ Requirement~ 

Senor Daniel Toral.the Director of CREA.is to relinquish hie poet 

in November.in favour of a nev appointee. 

Bovever,the Director of Technological Investigations for CREA 

is retainin~ hie career poet and sta7ing in office.Thie gentleman. 

Dr Virgilio Fapinoza,hae been responsible for this project eince 

~ta inception and vill continue to be responsible for it.Ultimately 

he vill have overall responeibility for its' operation and for the 

administration. 

It is ea~ential that the Director of Technological Inveati~tiona 

receives a training that vill enable him to gain a full understanding 

of the difficulties that can be experienced during conatruction,the 

procedures required for the successful operation of the plant and a 

thorough knowled~e of the administrative precticea required. 

For these reasons I consider it vital that the Director of Technical 

Investigations for CREA should visit o•eraeas composting plants of a 

si~ilar eize and type to that due to be installed in Ecuador to gain 

this very necessary experience. 

On his return to CREA he vill be able to disem2inate this knowledge 

amon~ the other involved personnel. 

I vould recomTDend a tvo week visit to the compoatin~ plant outside 

Barcelona,Spain and • further tvo veeka split between the composting 

plants at El Salec,Cairo; Abu Rawash,Giza and Abbia,Alexandria,all in 

Egypt. 

The proposed Plant Manager should visit the site du~in~ each sta~e 

of construction to familiariee himself vith vork that will ultimately 

become hidden.e~. vater pipe,seva~e pipe and electrical caltle •ayouta. 
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lt-.'TRODUCTl O~ 

Tenders are invited from suitably qualified Companies to erect a 

solid waste composting plant on a turn-key basis at.~~\,,\.~& .. ~...:,~~~~, ~~~t. . ... ,«.·-~-~~ 
as shown on the a1eowpanied map. Tenderers are invited to submit 

ful1J detailed 

construction. 

tenders including engineering design. site prep~ration. 
c.o--~~~~ ... ~t. --.i \\...,.. 

erection. ruaaiag)training of engineers and cperators 

on sitt:. 

Th~ capa~ity of the plant sha:~ be --~-5 .. tons per day on a . .. ~. 
hour b:i!:tis.e••a;nini; fre· a s11 ea ,-upal:acic.1 th .•.......... Ltd .. 

vi:RUF pqn1lation of bsllJ tnpac tonnages atll tl.tj isc • 

"tntez .• Ohday 

Tuesda:s 

~SdAt&~y 

Cflidi ;ctsy 

zA IAll. P .. 0110.r)-

wediieSday 

;i;.t;az sda)' 



l . TE~DER DOCUME~TS: 

2~-·.._'\..-" \ ~~-~'\,..... 
The tender documents must contain i hln~e) copies of at 

lea~t the below mentioned documents: 

Flow diagram indicating full description of the proposed 

plant. 

Detailed drawings showing: 

a. Cenrral plant layout. scale 1:500 including possibilities 

for extension. 

b. Project drawings shoving layout and sectional views 

of the treatment lines, scale 1:100. 

c. Project drawings shoving layout and sectional views 

and fronts of all buildings, scale 1:100. 

Specifications of all major proces~ing equipment including 

but not limited to: 

Name of manufacturer, 

Place of Origin, and 

Technical specifications. 

A list of spare parts proposed to~dhcr with information 

about expected working life. 

Mass balance for the proposed plant. 

List of the personnel necessary t~ run the plant. 

On-site training programme for key lh?rsonnel. 

Ouailed time schedule for executir>n of thr pl:mt. 

Daily consumption of electricity, \.'.Iler, fuel .ind C\il =··:· 
the? plnnt. 

l'.Himatcd/ 



Estimated yearly maintenance co~~s. 

Tenderers qualificati6ns and experience in the construction 

of similar plants. together with reference list of composting 

plants shall be given. 
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., GEKERA.~ CONDITION:) AND SPECIAL PROVISIONS: 

This tend. : shali b~ in accordance with the following special 

provisions: 

All contracts shall be issued by the ••.••••••.••....••.•.••• 

All quotations should be based on a Turn-key project including 

suppiy of the equipment necessary for the project and executing 

all the civil and erection work. 

The contractor shall be responsible to receive all the imported 

equipment from the sea port and shall be responsible for 

transport to site. 

The contr:ictor sh;ill be responsible to provide the i:;ite with 

f- and water necessary for the erection, and shall bear 

al. .penses during that period. 

The contractor shall be responsible for the safety of the 

equipment and personnel in the plant during the period of 

erection and testing. 

Bidders are requested to furnish bid guar'..ntee amounting 

to one percent of the grand total bid price {foreign and 

local component) in favour of ••••..•.•••••• This bid 

guarantee should be valid for at least 3 (three) months 

from the date of bid opening. 

Bid guarantee of unsuccessful bidders shall be released 

after being notified of the bid not being successful, but 

not later than 3 (three) months after date of bid opening. 

The successful bidder will be released from the bid guarant~e 

upon receipt of the performance gu~rantee amounting to 5 

(five) percent of the grand total liid price. 

A copy of the speicifications, dr;i~in~i:;, and CJt;ilo~ues 

should/ 



should be submitted with the offer. 

The CO'lllJllodities to be imported shall be seaworthy packed 

and protected to prevent damage or deterioration during 

transport. 

Quotations &hall include all the shipping and insurance 

costs for all !mported Equipment. 

Quotations should specifiy the amount of foreign component 

and the amount of local component for the complete project 

including all the items specified in this tender document. 

-Bidder& shall state the terms of payment for both the foreign 

and local payments. 

The co•.1.r;:ictors shall be responsibJ e for the gu;:irantee of 

the whole plant during one year st~rting from the d~te of 

provisional acceptance. 

Final taking over of the plant shall be performed after one 

year from the date of provisional acceptance .~r~,~ ,l,~ -\ \..... 
"l!~\·-------- ·, ...... _ -~· ~--- ~'lt... ""''\.... ..... _\ n..,," --~ 
~._,, _ _... -o 0-A''t.\Q.-~ ;,-~ ~-". 

The performance ~~~rante~ of the pl~nt shall be released 

after the final taking over of the plant. 

!'1.\:-..;:'\I NG A~D TRl\l?\H;G OF PERSONNEL: 

The tender must include a list of personnel for the manning 

of the plant. 

Further the tenderer must indicate the various stages of 

delivery at which all individual groups must be engaged in 

urder to acquire the best possible understanding of the 

operation of the plant. 

The contr:1ctor shal 1 carry out the nccessry instruction ;ind 

training/ 



training of key per:onnel for running, operation and 

maintenance of the plant. 

The tendeTer must include details of how these instructions 

and training shall take place. 

TRAINING: 

To train manegement and key personnel especially during the 

operation of the plant for a period of 3 (three) months starting 

from the provisional acceptance. 

The tender shall include a detailed program for training. 

LOCAL MANUFACTURING: 

The bidder shall indicate the items of the specification 

that will be constructed/supplied in 1111111~ 

The design, construction and installation of all the 

equipment shall remain at the responsibility and guarantee 

of the tenderer. 

REFUSE CHARACTERISTICS: 

T-&---~~~~" nrnvirlerl in this invitntio~ to tender is given 
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CENTRO DE RECONVERSION ECONOMICA DEL AZUAY. CANAR y MORONA SANTIAGO 

ft&.lf'ONO CONM'JTAOO" 1 U0·7tl 
Ol"ICTO" IJICUTIVO: Ul·UC 
TILl>C lllO C"&ACU £0 
CASl&.L" 41U 
CUINC:A- SCUADOlt 

Avoroge Composition o( Rubbish i 

Organic Mntorial 
Paper and Cardboard 
Metal and Dr in~ cont oinor11, 
Glo11s 
Textile• 
·Plo~tic and Rubber 

Aonc 
Inert ~J,,t eri l 

n the City of Cucncn. 

61 " 15 " It " 3 " 2 " ? " 1 " 



CENTRO DE RECONVERSION E&:ONOMICA DEL AZUAY-. CANAR Y MORONA SANTIAGO 

TELIE"ONO CONM~TADOR: ll0·'711 
DllllECTOlt EJECUTIVO: US·ll4 
TELEX 1110 CllEACU ED 
CASILLA 'l:U 
CUENCA - ECUADO It 

DATOS HETEOR0~0GICOS DEL VALLE 

ALTITUDE 

ANNUAL PRECIPITATION 

AVERAGE TE?-IPERATURE 

RELATIVE llUJ.IIDITY 

HOURS OF SUN 

CLOUDY 

EVAPOR.\TION 

POTtXTJAL TRASSPIRATION 

N{ITA: TllIS 1.JAT~ IS THE AVf.llAGE 

2.600 m.s.n.m. 

850 m.m. 

1729.7 Hours 

918. m.m. ... ,'° 
OF ~). Y EJ\JlS. 
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MOISTURE CONTENT: 

The incoming refuse is estimated b'I""\ I,' to contain . X': ,-q\ i moisture 
by we1ght 0

1" -> ~-~• r 4 'S -o~ .,_ 4't-- 'Q- Ci~ ha~..., ~..:.._...~ 
~-.::>..._ ........ ~. v 

DENSITY: 

It is estimated to be 0•.lL t/ 3 •• i;t m approx. 
:t>c::ii.~ \\~~~ORO~"O~\C.C)':. 'b'-" ""~'-'-~ 

THE TECHNICAL PROCESS: 

The plant ts cu be or the cun:pbshng type of latest techl.O?e"RY. 

The following mentioned ~tages h s all be con~idered as a guide: 

The plo.nt i:; to be - • t . ~ mooerG e technology windrow composting ~lant ~rovided 

with facilities for the hand sorting of recy~loble materials. 

The followi11€ stages are offered as a guide:-

i:eighing the incoming trucks by uaing a mechanical beam :;ca.le 

Unloading the vehicle in o receivi·ng t t· s a ion where large non compostable 

materials can be removed. 

C 
. ~ 

onveying the repse to a pick· belt f . fl ing or hand ~icking of recyclable arid 

non COlllpostc.ole materials. C-.Cl\ ... c."-- -c.=- ... - b. <> ,....... - ' -,c...c..G.•~"''""'._ Vo~ "T..-.s ))~..-..,. 

Re~oving of ferrous metals by a ~.aenetic pulley 

"~""""~ - "''"'"'*' • ~ Mb 

Mbing,hC1110ge:Uzing,Jn1lverisiag and screeaing throu&b a rotating dru111. ~~~~=::!'9~'!, ~_:;~ 
'l'rULSport o! tbe compostable material to a compost bay fro111 where it ia ~..,,'"' ... · 

• tl'a.D8ported ~ a front end loader to the fermentation area. 
Tranaport o! th• oversize 4rum rejects to a reject ~ !roa vbere tpey vill . . ~ ___ _.,\-; ... 'Ill.>\'--...,..,, 
be ·trauporte4 to the tipping site by !rcmt ezui loader. ~~!.!.~ ~~·T -'!~c..\ ~ 
CocatZ"UCtinB tbe wind.rove !or aerobic !e:rmentation in adequate ar~. · 

Perio4ic turning o! tbe vim.drove by troAt end loaders. 

Tranaportill8 the fermented compost to tbe maturation area by front eDd loader. 

The termantMtion and inaturation perio4 oball be at leaat sixt' days. 

Tbe maturation area ahall be an open,roofe4 structure. 
\t\C.,\11\ ... 

Tbe mato.Lre coni~oet ehall be tine ecreened on •!lat bed oscilleating scrrcn 
>i 

and the~ pasRed over a atoDe aeperator to remo~e pnrticles of gla.ss,..-

aton&-a~ ~ .;...., .. .,,,.'r """"""-~·._\ ... 



• ~- FERMENTATION ?ROCESS: 

After the mechanicnl process of producing a fine organic 

mix fermentable mat~~l, this should be followed by an 

aerobic fermentationfmaturation period to transform the material 

into a high quality IS IC'comp.:>st. 

To ensure maturity it will be necessary to guarantee 

~~',~l, digestion of at lcaS"'l percent of the original organic 

dry matter. This will be determined by comparison of content 

of organic matter in ..._. the initial and final product (as 

loss by ignition). 

The fermentation/maturation process should be made i:: toe 

in two stages. The first stage (fermentation) should take 

place under aerobic conditions for a airi: m period of "f o.'too~\r ~ 
~0~1 
(~e) weeks. The second stage should incorporate the transfer 

of material from the fermentation area to a maturation area 

by bucket loader or equivalent, and allowance made for 
• a ill\. 

storage over a Uira ::eek period. 
~0.,)f ..., ... ~ 

Final treatment should be included to segregate by screening 

the largerinert content (e.g. glass, stones, plastic). This 

process should be designed to permit interchang~ of differing 

screen meshes for production of a range of compost grade. 
~ ~"-·~ ~""8-'- ~~ ~ ... ~......--~ ~~-.po~ ~~\\ 

..,.'\\o..;:) ~\'--''--"° 1-~~ .\•' ""•'~'~ ~Q -1....,\ ? ~~~-.,~ 
It is possible that a bag~ing unit will be required and this 

items should have the capability of feeding 15/25 k~ bags 

and be complete with all ancillary handling equipment. This 

item should be showr. as an optional extra. 



GENERAL TECHNICAL REQUIREHE~TS: 

Design and Construction: 

The tenderer shall take the full responsibility for design 

and construction of the complete plant on a turn-key basis. 

The delivery must include supply and erection of all machinery 

and equipment necessary for the operation of the plant including 

staircases, platforms etc. necessary for inspecting and adjusting 

all stationary machinery. All special tools necessary for 

the operation and maintenance of the plant must be supplied.· 

Machinery, steel structures and conveyors equipment are to 

be manufactured of good quality materials free from defects. 

Painting and Surface Treatment: 

The work comprises full surface treatment of steel parts 

as follows: 

Grit blast to} Swedish standard SIS 05590 sa2~ and paint 2~fC>t "t:c.v~~ 
St&--0~ 

coats of epoxy zinc phosphate prime.r, each coat 50 micron. \\.D.~ \~ °' 
~ 0'9 ~o 

Conveyors: 

Belt types are to be of a quality suitable for handling 

refuse and compost.-.-~..,.. )•l.ka \ ~ ~,-. """-\..i::.,..a-\.. 
All belt conveyors must be provided with automatic 

safety protection devices. 

The conveyors mu~t be provided with a belt adjusting 

device which must be simple and easily accessible. 

All supporting rollers must be constructed of steel 

tubes with sealed for life bearings. 

Drive pulleys are to be mounted in dust-pro.> f bearin>:s. 

Each belt must have an integral, efficient cleaning 

device to clean the belt in order to prevent accumulation 

of material. 
- ~\\ "t..:>\\-..-y~ o..~ >t. 

c.\~~~ ""' ..... 
- 1\.,.a. c\N-. ~ 1 ~~~To 0--~ '90-~~~l-

c.•-.~tl."-iO~ ~._\\ ~ ~__,~....,d \~ ~,...,~,.-~ 
~ ..._a-\a."·,\ ~c.'O __ ;,....~ .,,,.j,~. \.o~-a... 



The tenderer is asked to submit the design. the capacity 

and dimensions of each conveyor. belt materials. angle of 

inclination, speed and technical data. 

Components of the Plant: 

The Compcrtentscf the plant must be executed so that 

they require a minimum of adjustment and maintenance. 

All bearings must be dust-proof. 

Necessary lubrication of running parts shall take 

place by central lubrication to the greatest 

po.:;sible extent. 

Easy access must be provided for inspection and 

adjustments. 

All necessary guards must be supplied. 

The construction must allow reasonably quick replacement 

of wearing parts. 

Laboratory: 

The plant should include a laboratory which contains all , 
~,,~,_.,.~ 

the necessary equipment required to determine the)components· 

of the compost•, 9'Uth as: 

RlMilsphorous-con't1!'tf'r. 

Jry matter percentage. 

Ignition loss. 

pH value. , • 
o~,,.,.~ 

Temperature ~~fermentation. 

Among others the following equipment should be supplied:-

a. Laboratory work bench with a chemical resistant cover 

of length 8 meters. 

b. Ceramic sink with cold water and acid proof sewer 

connection. 

c.,· &ittpply of 19 he Ra& C)'' 1ndar es 1 •ut oee the 1 """1th 

&JIG fit•ings a11d 5 caps for l\ouset1 bo111e1s ct alike. 

4 Srink ettpboatd witl1 uaclec co the •I'•" sit. 

c.. Lockable cupboards for instruments and chemicals. 

f. I 



a Rack for Chemicals etc. 

e..~· Sufficient quantities of shelves, drawers (lockable 

to some extent) and cupboards shall be available. 

~~ Ignition loss furnace or ancther equipment at 600°C. 

~&. 

The temperature shall be controlled by thermostat. 

The equipment shall have outlet to the open air. 

An incubator with theTIDostatic control, temperature 

range 30°C - 150°C. 
$c.:>.a. 

A precision ~t, digital read out, weight range: 

0-1000 g, the smallest read out 1 mg. The ~JPi st:t :.-.-"4. 
shall be on a stone table. 

Digital pH-meter including all necessary fittings: 

combined electrode, electrode holder, calibration 

liquids etc. 

12 digital por~able ther~ometers, temperature range: 
Cl~~-'"'-

0-IOO"C ipcJ.•dj,ag 2. interchangeable sensors with the 

lengths: ~. 600 and 1000 mm. 

c -2-eomplete &ers of kjeldahl rie&tzcctlbn and dist1!ling 

~m"1t for determinati~n-~hE nitrdgeri Cbt.~ttt. 

Al 1 tilP--De&eSS-oK·~·it.rati~qolp!lieittt Shall be fuz 1 • .:sTied 

ft.. ~uipmeilt for colorimetric det@fmination of the phbf phbf~us 

conren; in the compost (with a colour compari.sbil disc~. 

o- - ·Equipmenr-for-cteTe-r111nrmon or sodiem eRJ.QJ:J...de rontJUU.. 

Furthermore , al 1 the ncce,;,;ary l:ihnr:ttory ecplipmcnt inc-lmlin); \.;)y -o'r-
\\,,....~.\ ~. glass ware,, 5h?E1sa1e u 9 ...._~ c..\.........,.:c.c.\,. 

Workshop: 

It shall be fully equipped for maintenance and repair of 

the machinery of the entire plant. The following equipment 

m~st be supplied:-

a. Work bench witha parallel vice, length 5 m. 

b. Shelves and drawers for tooln. 

c. Pillar drilling machine for mnx. 36 mm drills, ~1th 

~ spindle speeds, includin~ drill churk, complete 

set of drills 1-36 mm as wel J .if; machi1w vice. 

d. Electric grinder, bench type. 

e. / 



e. Anvil. 

f. Welding plant vith min. 30 m cable including 300 amp 

transformer and all necessary accessories. 

g. Equipment for autogenous velding for plate thickness 

up to 15 .. and with cutting blov pipe set up to 50 mm 

plate thickness including reduction valves and tubes 

as well as welding equipaent. 

h. Air compressor. 

i. Manual jacks. 

j. Hand tools including but not limited to hand drills, 

electric grinders, vrenchers, tongs, hammers, pipe 

wrenches, etc., all of qood quality. 

k. A manual crane or travelling hoist block of at least 

2 tons capacity should be installed in the wo~kshop. 

The above equipment shall not be used for erection purposes 

and must be delivered unused to the employer at completion 

of erection. 



~ 

""f· PERFORMANCE SPECIFICATION FOR MECHANICAL EQUIPMEKT: 

Processing Equipment: 

The capacity of the plant shall be . -~-$.. tonnes/day correspondin~ 
~ to ••.••••• vorking hours. 

The plant shall be designed in such a way. that the follo~ing 

can be carried out:- ~<>:~ .,... .. "l'.a 

Homogenization of the ••fuse including the addition 

of i.oisture. 

Separation of the organic rich aaterials. 

Fenaenta~ion of the organic rich aaterials. ~ 
~~~'"'•-.. ... _. "-'Y'~ o.\ ~ c.•-"'~"° ~-·c 
Refining of coapost. ~-~ ~--~~-

The plant shall be constructed vith a reception/storage area 

for the incoming refuse. which shall be large enough to hold 

one days input of refuse. 

GESERAL DESCRIPTION OF PLANT PERFORMANCE: 

The incoming vehicles unload the refuse in the reception 

area, and vitho~t the necessity f~pre-sorting, except for 
~ &,.. Air 

obvious very large bulky items. the refuse should then be 

fed into a mixing and homogenizing drum, in which the moisture 

content can be increased if required. ~· ~:~ o\ ~ ~N
"!."'c..\\ ...... o"r- '"'~~\~~ c..~""'~· 

The refuse must have sufficient residence time in order that 

the refuse is homogenized. to create the best possible conditions 

for the composting process. 

The process must have a degree of fl~xibility and requires 

that the mixing/homogenizing drum can be operated for any 

required period without discharging, and unatt~nded, to extend 

the residence time for a por,ion of the refuse treated, \\ 

required. 

The maximum amount of refuse that canbe retained in this 

manner for extended residence time must be stated. 

The mixing/homgenizing drum must be so designed that rel i.1bilit:

of operation must be demontrated, ~nd must be constructed 

in/ 



Tnici' Scale 

in such a manner as to provide a substantial operational 

life. Reference to this effect should be detailed vith 

locations.~ ..... \.-.c..--. ~~,\-..,.\~ ;._._\..)d,. 
;>\•-'r' -·-~~c..-r..~ ~- \\..a. \._"-,. ~: .. ~ .. .., ... ....n 

It must be shown that: 

\~.~ ...... \\y . 
\$ 

The drum is)protected against 

construction. 

vear and ~of substantial 

The aethod of providing rotation is designed in such 

a way as to minimise breakdown.anA :9ingle cote• llls•"H 

•wet ~e a:atlli.e. 

The speed of rotation must not exceed\& RPH. 

After discharge fron the mixing/homogenizing section of the 

crum, the organic rich material is to be converted aerobically. 

to a stable compost. The matured compost shall be refined 

by screening to remove inorganic materials vhich remain. 

PARTICULAR SPECIFICATIO~ 

The truck sc&le sn.11 be a mechanical beiUIL scale. It shall have a cai;aci ty 

of }0 tonnes and the bridge size shall be at least 8 1. 3 mteres. 
0 ~ • -r. 9\....0~\~ . c. 
~ l,w> a' f; * 1 nss 'a= a r" ltlle foundations &MoH. be reinforced conrete. 

~ 

~••I srrmr·ati~ J .Tlae equipment will indicate and print or stam~ out..--

the vehicle veight on scale tickets.The offer ahall include tickets for 

one year operation. 

Pl&te FHder. 

Incoming wastes shall be discharged from the refuse tri.ick onto the flo~r of 

the receiving building. They shall be transferred by front end loader onto 

a plate feeder. The plate feeder shall bel-'L. m vide and of variable speed. 

The ~id poir.t on the variable speed 922m he· ahall be such that IO tonnen 
"'~w.~ ..... ,, 

per hour of ~•e ~ be delivered to the picking belt. 

Picking liel t 

The pickil".8 t~lt shall be constructed of fir~ resistant materi&l~. It snall 

be ploc~J ho:izontolly at • suit~ble level tor efficient and e•sy ~.and p1cY.ir1£ 
froai botr. aidu ot the belt.The belt shall be of vuri&ble apetd between 
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\0 aD4 -i18 •t~s per ai.mte. The effective laasWa of the belt shall be 

apprmiaatel1 tD aetres lomg and I metre vide. The conveyor shall be 

equi.pped vi.th a te.aaiaa.u.g device,acrapera top and boUCllll and side i;eals 

to prevent apillaae.Tbe rollers and retUJ:ll idlers ahall m of steel tube 

vi th sealed for life bearings. Tbe pulleys eball be self cleaning>~~. _,...,_ .... _ 

Metal Jlaling PreaB 

The aetal bal.i.Dg press shall have sufficie11.t capacity and pressure to bale 

the extracted aetal to a Bise eiutable tor sate, eaa7 handliag vi tlaout the 

need to use bal.i1l4 vi.re.The baliJ16 aechanima shall be b_ydraulic.U, operated. 
\t..._ C. CW• S.a.c. '"~- o~ -\\-_ \:,.._\. S'"'c.\\ \u._ ._,.,~~"·-~.._\"'\ 
~ ~c.- )( ~'Oc. -

The Paper 8Dd Textile Bllipg Preas 

The paper ~ textile bit.ling press shall be electrically operated and tbe 

balee aay be tied with wire or ribbon. 

K~etie Seperator ~ 

Tbe aa.g:ietic seper•to~&hall be of the permanent maenet rot•tipg pulley 
~ tC. )-'"'" '---"'". type ir.st4lled •t the discharge end of the picking belta'B'1Rf•ill discharge 

into~ sui Usble hoppe~ sWlbt kc •he anal bel'tag jJ!esu. The pulleys shall te 

of sufficient aagr-.etic pover to ensure efficent extraction of tbe ferrous 

::etal • 

The ~~xirJ),Hc~genising,Pulveri&ing a.ad Screening Drue. 
The purpose of tr.f: drum is to reduce the size of-the refuse by pulverising, 
- '\ 
t.e~, crushing and cU.x.ing the 111aterial to o'ttain a homogenaus mixture 

tr.at is s-~itable !or fermentation in windrows. 

The drur.i shall be of the closed rototing type that is d1·iver. by an electric 

motor ar~ Vee belt& via a gearbox that is cap~ble of rotating in the reverse 

direction vhen the electric motor is stopped and the drum reverses its 

directior. prior to coming to rest. 

Tbe dru.'11 Ghould have a feed hopper at tbe stationary inlet end and the 

inlet end should be held in close contact vi~n the drw11 tr; tensioni~g rollers 

to allow tbe ainimwa amount of spillage. 

The d-""U:I aho4J.d run on support rolle~• tbat can be adjusted to ensure the 

4nuD runs true. The su11port rollers should be of au!f icicnt strength to 

tilke thf: weight o! th& drum and ito contents through tvo live rings. 
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Poeiti.oni.Dg rollers ebcW.ll be titt.ea to the 18).et plate to ea.sure rotational 

acQU'8C7 ~ the inlet end plate abould be r.ipportecl oil moveable spring 

loede4 teuiOlli.11& columaa to protect. U. u4 plate and c!rwa against any 

ecce11.tricity that Mil have been bti.lt. in or~ occur due to temperature 

.--o~•---~ 
The loagitudinal ~)eball be controllecl to vithia stated liaits b7 a 

locating roller situated on each aide of the li..,. rimg nearest to t.b! feed 

end. 

'l'be nit ead or the dna shall incorporate an exit door vith a 11&riable 

opening. ~ a~'- '• .... o\ "--. ~ot ~'-...\\ -~\. ~ ~'-~-\. 
lnterual.ly,the.drwn shall have vearplat.es at the inlet and e::tit end and a 

~~·lre-a~ 
s~et.em of wear MR to prevent the refuse camiag in contact vi tb tbe 11etal 

of vbicb the drum is constructed. 

At. UM! exit end of t.be drum t.he refuse should discharge through the exit 

door onto the rot.a.ti.J:lg screen that is attached to and part of the drw:l.The 

screen should coasist of screen plates vith 65mrL holes • 
~ ·\~\O" 

The inside of t.be drmr should ELlso have e:narp apea.H tor the opening of 

platic cao-s. 
At the dischcirge eru!,the oversize material (rejects) should 'te dicharged 

~•-'to~,1.~ 
onto a cc~•eyor er.nd tbe undersize~material should be discharged onto a 

conve:1or tt.at transfers it to the compost bay. The design of both of these 
-t•~......... ~ 

discharge points are of the u~?:Ost import&llCe ..->.blockages 1an occur here 

due tb'the high ~oisture content of the material.·· 

Allow-able eccentricity or vibrations shall be stated. 

The .Uivir'8 unit shall be CO'Vereci. 

~~~'~"" c\""'~ ...,.._, -..o'r -,4L~·,~~. 
COllpoSt 3e l t 

The cocapostable material di a charged tram the ...dnlrn shall be trans! erred to ...... 
tbe co oost bay by a conveyor belt.Tlci:u belt slmll be: i:a su·e.~cre.per~ shall 

...... , .. '--, ...a ... ,..)' 
be fitted top &lid bottom,tbe pulleys aball be self clean.iag,the roller 

bearings shall be aea&.ed for life aDd. a t.euioning device sball be fitted. 

fte.1!ct Bdt 

Tbe oversiza reject• di•cbarged !rora tbe acreen shall be traas!erred to tbe 

reject.• ~ by a conveyor of the .... apeci!ication aa the Compost Belt. 

~\\ , ....... -tt.40~ 
~ ~0"" 'y "\\.....-.. ..... 

O\~, ~,~. 

~~\\ ~ ~.l\ ~~y~o-r\,~ ~'°"9')<..~~~ 
... ~ ~"\ ........ , ... ~, ~~,~·"' '..)<.\.... ~ 



boat ~d Loaders 

nn-. ~roat ad loaders will be :required. Tlae•e ebaW.4 be etandard prcduction 

mcbines capable or oper&'lilrc at bi&h &lti'Wdes.ill epare parts ehoald be 

aw.il.able i.D .Ecuador.Tbq ahould lie vheelecl aachi.nes powered b,y nonall.J 

aepL-ated,vater cooled cli.esel :~~;!~ abould ~- ~~ or four wheeled 
dri:ve. Tbe bucket capacit~ ahoul.d. ~3 am the d.uap might should ~ 3a. 
~ .. ---· ~ ........... , $:.~ :\\ "'--' ~ b·~ .... o-~·,\c..~-- \.-.... 
~~~·~ Pinal Screen 

.A feed hopper ehould be provided to teed t.be matured compost Tia a conwyor 

belt to a flat bed,inclined,oacillating ecreen vith a capacity of 8 tonnes 

per bour. The rejects &hall be discharged into a bay am the canpoat shall 

be discharged onto an inclined belt atoae aeperator and then into a &tor&Be 

~. Tbe screen shall be supplied vith easily intercr.angeable screen plates 

of 25,12 iLnd &mr. hole size. 

Spare arid ~eo.r Parts 
4t"""'o Tbe ~.ipply sr.all include necessary vea.r and spa.re parts for.,... years .""'. normal ope~~tion in ~ shifts. 

The quant.i ty and va.lue of these parts c;-..ist te su bti t ted in the tcr.der and 

tbe vorki~, life for these must l~ stated. 

The process :iffered shall be 1.-uarent.eed to produce co::;post u.at :
~ -. ~Y\ o.a•" "'\. o 
ls safe ar.C !re~ of pathogens '- '- " LL ...._......._ 

"'~• - """"o,-."'r~-.. ~•-T•-......... -•• ,.._.,. --~ 
Docs not contain lilateriul that is hi:LI111ful to tt.e soil or to pl4r.t or 

animal liJe; · · ' · ~ ~c..,. 'O't'o o\. ""'-. o9'~·:.....l e»~p-::-..Y' -.-'«•'" ~"~"'•~. 
F.as been th!"ou_.;b u tcmpE-rc.turE: of 55 for three dais and haG received 

a minil'.A:lll or three turning& during the vindrovine period. 

P..as a C&rbcn J Nitrogen Ratio of 20:1 or lover and in vhich t~ emergence 

of ni tntem; hi.1 C\lmnienced. . . 
\~ ~'"-'\ ~ ~~ o\\•'-~..;_,~\o~ca.\.\G ~\ca",\~. ·. 

Per!onnanc~ Specification For ~lectrical F9uipment 

Material a.no vorke shall be in accordasice vi tb International Standards 

taking into consideration tbe elevation and climatic conditions of Cuenca. 



'1'.be inst.lllationa ehall be vell arranged to permit easy aai.11teoa.Ace and 

operatioa.. 

· »l -te:wJ&..••• 11> 11 be 1'k~1Mle iu Bc:Cl&4uz. 

~l.Dl1U1l oil imsul.•ted tranaformera shall be llU.pplied. The rated output 
. . .~ \ 

_...,.. ilaclucle a :su.ita'ble excess over the pover requirements of the p , . 
. tehboard 

be placed in a eepe.-ate room .. A ci 

o-eerload& and protection relays shall ~ provided. The 

avitehboard ehal be metal enclosed and &hall include all.the necessary 

protection for each em of equipaent on the plant/ 

A system of intertrippi shall be included to 1'event aaaterial being passed 

'e t~_a. ~ece .~~ re~~~nt_, ~c \ t ~ ~.can~ .. ~!1_''f~tional. for any reason. 
Cables · ; " .. · -..>; · • • · /,; 

All cables shi.11 be of copper tors· covered vith plastic insulation. 
.· 

Underground cables shall be at a dept.H of 60ca. Cther cables are to 'be pl~ced 

on trays or ir1 steel pipes ~ 'prote ed agair.st rnechanical-tl1err..al 
... _J. ..... - .... 

effects.For mot>r and contrc.l cornponentf: 

Power Fac~or Correction · 
.-' 

Automatic po•er factor c9rrection shall cos " 
to: 0.9> cos , < 0.95 .... • 

Earthing z 
A suitoble ea.r ·ng system is to be provided for all the elec 

accordJ.r.g to internatior.al stando..rds and suitable for 

l'.ainten6nce 
Isolation switches shall be 11laced at all motors and emergency stop biattons 

shall be plAc~d at all operating vlaces. 

:ivil Erisineering 

To tbe nonDGl F.cuc.aoriill\ st.andardu. 

"'l:>Q.~\W~~ 

~\\ ~ra-..:>~ ~"r,\~~ lo"1 ~ d\a~ -..>~ ~ a.-
~~\So'""1. ~'f 'i)~ ~\'I °"" .l ~'-' "'o'r ~c:-~\ -o\ ·a-.._ ... , 

C-O""'""t-t-:c...'f .._,~\ ~~~-~~ • 



SPECIFICATION FOR ELECTRICAL EQUIPMENT: 

The work comprises delivery and illation of the complete 

electrical installation both high . ·d low voltage. 

~c..J~Oq_ '~ "1 ~~ 

Materials and works shall be in accordance with}international 

s.:.andards. 

The installation shall be well arranged to permit easy maintenance 

and operation, as well as ease of extension and change of 

the installation. 

Electrical Supplies: 

A complete transformer station including foundations, 

buildings, switch-gear, transformer and low voltage installation~ 

shall be supplied. 

5"1itch-gear: 

The switchgear ~hall be I metal clad switchgear containing: 

Cable panels with oil cooled switch disconnecter. 

Metering panel with terminal for external meter. 

Transformer panel with oil cooled circuit breaker 

with m~gnetic release and fuse. 

The plant shall be equipped with earthing switch, short 

circuit indicator and control equipment for the transformer. 

The neutral point of the transformer shal! be earthed. 

Transformer: 

Standard oil insulated tran1f ormer1 shall be supplied 

ac~ording t~ international standards. Rated output to be 

min. 25% higher than the power requirement of 

Rate Voltage ••••••••• volts. lo."'-~,. 

Frequency •••• ~~ ••• cycles/sec. 

The transformer shall be supplied with: 

Oil Expansion tank 

Buchloz relay. 

Silic.1~el/ 

the plant. 

~-a.o .. \\ 0 II 



Silicagel filter (moist separator) 

Oil level indicator. 

Minimum thermograph and contact 

~ ~~--.? o\ "2..~~. 
thermograph. 
.,.o\~~ -\. -\\..a.. a'.\ 

The 
C.C::-lr? ~' 'r..., 

transformer shall be supplied with travel rolls. 

The distribution system of t~e ~ow voltage installation shall 

be ••.••••• volts, 3 phasP plus neutral. The connection of 

the transformer shoulG suit the outside network. 

Low voltage Installations: 

The distribution system will be built up as a 3 phase network 

with neutral ••.•..•. volt.- •.•• c/s. From the transformer, 

busbars shall be lead to the low voltage switchboard. Installations 

for lighting and control voltage supply for the signal ~ 

and operating equipment shall be included. 

Switchboards 

The main switchboard of the plant shall be placed in a separate 

room. A circuit breaker with neccs~~ry overloads, short 

circuit and under tension relays sh~Jl be provided with three 

phase indicator lamps. 

The switchboard shall be metal enclosed and contain voltage~-~a., 

ammeters mayfc:'a
1
circuit breakers for secondary switchboards 

of the installation. ~ -.:.. .. _,·, c::l.~'-1:>~- 4""'-\\ \...-... 

'-"" -..\..> 4\.-4 
A~tomatic electric switches with necessary protection shall 

be provided for each equipment of the plant. 

All cable inlet to the switchboards shall be made wilh glands. 

Cables: 

All wires shall be made of copper conductors covered with 

plastic insulation. Underground cables shall be laid 1n 

60 cm depth. Other cables are to be placed on trays or in 

steel/ 



2-. ~-

steel pipes and shall be protected against mechanical anc 

thermal effects. For motor connections and control 

components flexible pipes shall be used. 

Earthing: 

A suitable earthing system is to be provided for all the 

electric equipment. An earthing installation with depth 

electrodes of copper welded rod electrodes shall be erected. 

The joints shall be made by means of press connection sleeves. 

All metal parts of the switchboards shall be earthed and 

equalizing connections shall be made on the machine 

installation. 

Motors: E '-v P\Do'-'°".,.. •"--
l-~otors shall be according to~international standards. ~~ ~"'.-..\\ 
\>....- \-~~\c.-\\'\4li. 

Power Socket Outlets: 

The installations and the buildings shall contain an ample 

number of •..••.•..•••••••• V sock~t outlets with suitable 

power. 

Automatic Control Installations: 

The plant shall be supplied with control cubicles. The power 

switchboard shall contain motor protection, fuses and auxiliary 

relays. The cubicle ~hall contain operating push buttons, 

lamp indications, alarm installations and visual instruments. 

Automatic control installations shnll be erected in a centrally 

placed control room. 

The control installation shall be built up with relay technique. 

An interlock system shall be placed between the inst~llation 

parts with possibility for testing start of the individual 

motors during test running and repair. Emergency pu~h buttons 

shall be placed at all operating p1'1ces and alo!'lg th"· linei;. 

Lighting Installations: 

All rooms (offices, workshops ••• ctc) and working pr~mi~~~ 

shall be executed with fluorescenl lnmps as workin~ .in.I localti, 

lighting. J.ightin~ levels in ncr11rcl.1nce with norm:il~.. 1.ighti11g 

shall/ 



~ 

shall be placed at all working and inspection locations and 

all road.:;. 



SPECIFICATIONS FOR CIVIL WORKS: 

The civil works shall principally include the following items:-

Soil investigation and site preparation. 

Foundations. 

Fences and gates. 

ParJr.ing arc.i. 

Administr~tion building and lnboratory. 

Weigh office. 

Transformer room. 

Reception building, control rooms, workshop and stores. 

Fine screening building. 

Fermentation, maturation and storage areas. 

Water supply including hydrants. 

Drainage and foul water connections. 

Ro~ds and green areas. 

Soil Investigation and Site Prepar~tion: 

The contractor shall survey and consider the levels of the 

site and prepare his layout accordingly. Necessary soil 

investigation including field and laboratory tests are to 

be carried out by the contractor on his own accounts and 

on his own responsibility. 

Site preparation comprises all possible works such as excavation, 

backfilling, trimming and shaping of slopes, formation levels, 

removing of surplus materials etc. 

Foundations: 

The contractor shall carry out the design of all foundations 

and shall present proper documentntion for adequate safety 

against failure and unacceptable movements and differential 

movements. 

The foundation des1gn shall 
Ee...., Oo\'I) O~\ .. .., 0 ... 

with~lnternational standard 

Fences/ 

be carried out in accordance 

codes. 



Fences and Gates: 

The plant shall be fenced and shall follow the contour 

lines of the site. One main entrance gate with a width not 

less than fl m shall be provided. Next to the main gate a 

minor gate for pedestrians shall be provided. 

Parking Area: 

Next to the administration building a parking area for cars 

is to be constructed. 

Buildings: 

The design of the buildings shall be determined by the contractor. ~to\ 
'"""'~) ~~..,.,)\~ ~~~.8-.... "'-Y ~ -\.:4-'f. 
All concrete floors Shall be smooth. All local condition.c; 

such as soil bearing pressures, wind, climate, static and 

dynamic loads, etc ••• should be taken into consideration 

upon designing any Civil works which the contractor shall 

be fully responsible for. The buildin~s ~re to he well ventilated. 

All roof constructions shall be weather proof. 

Administration Building: 

This building shall include rooms for the manager, engine~rs 

and the clerks, laboratory, kitchen, canteen, first aid room, 

locker room and toilets. 

One room for the manager equipped with desk and chair, 

chairs for visitors, one conference table with chairs 

and one lockable filing cabinet and a photocopying 

machinl!. 
~ ~. 

~oom4 for clerks aaj t;1iet9 equipped with e.o ~ 
o...-. 

deskj.and chairJ, a.we> typ~~riterf, two cupboards and 

four chairs (in each room). 

One room for engineers equipped with two desks and 

chairs, four chairs for visitors and one cupboard. 

One room equipped with two desk; and chairs, four 

chairs and one cupboard. 

One laboratory of area not less than 24m2 , equipped 

with work benches, ceramic ~ink, desks and chairs, 

cupboard and all necessary fittings for laboratory 

works. The walls shall be covered with white tiles. 

First/ 



First aid room equipped for first aid purposes. 

Kitchen equipped to serve staff1 with walls covered 

with white tiles. 

<:art1et1 :u fs 11 F ue 1u 
Locker rooms and toilets to serve staff with walls 

covered with white tiles. 

Weigh Office: 

The weighing of incoming and outgoin~ trucks sh'lll be supervised 

and registered. The room shall have a size of about 6m2 

"· ~\.,.. and be placed near)main gate of the plant. In addition to 

weighing equipment a desk and chair shall be provided • 

Transformer Room: 

Adequate room facilities for transformers as well as the 

high and low voltage switchboards shall be supplied in a 

separate building. The room shall be well ventilated and 

pTovided with a protective earthing system. 

Reception Building: 
The ref use trucks shall be unloaded in the receiving area 

which shall be designed to hold at least ~.a~¥~ ~~tl 0 1 
"""'°"'TA~-yfaee. The receiving area shall be roofed and surrounded 

by walls fTom the three sides. TM f: om Sick l!AGll be equipped 

wrtct1 dso:.n Efficient natural ventil:ation shr,uld he achieved 

through special vents in the walls and the roof. The floor 

of the reception area should be covered with reinforced 

concrete and treated against chemical reactions with the 

refuse.'"T~water valv~and--. hos~with sufficient length 

and diameter shall be available for !ire extinguishing purposes. 

The Control Room: 

A centrally placed control room must be constructed for the 

control cubicles. The control room should be placed and 

constructed to avoid dust problems :and allow a good view 

of the machinery. This room must be air-conditioned. 

The Workshop/ 



--

T;1e Workshop: --~ \.,. \\......, c..~~~ ~n_~\--~. 
The workshop shall be aea ha• sil.;u1 60..2 ui:el: a l:cacltao~ 

ot as lea9l 4a§ m. The workshop shall ~e fully equipped 

for maintenance and repair of the machinery of the entire 

plant. 

The doorway from the outside to the workshop shall be 

approximately 4 m wide and 4.5 m high. In this door, a small 

door for daily access can be installed. The lighting in 
4''-.)--~·-' 

the workshop shall be based on • 1ecSEie light. A water supply 

valve with a 20 m hose shall be installed. 

Stores: 

A room shall be established for storage of spare parts and 

tools. The room shall be equipped with the necessary shelves 

and drawers. Lockable doors shall be included. 

Oil, Lubricant Stores: 

A room for storage of oils, and lubricants shall be provided. 

The room shall be equipped with the necessary steel shelves. 

A lockable door to the~?:!~?;l.!, shall be provided. The room 

shall be properly ventilated in order to avoid dangerous 

vapour concentrations (flanmable). 

Kitchen: 

In the kitchen a working top with a sink shall be installed, 

both made of stainless steel. The size of the room shall .... ~_,..___ 
be a~esE lm 2

• Three electrical sockets should be furnished 

above the working top. The walls shall be covered with 

white glazed tiles to height of 3m. 

fine Screening Building: 

A building s~all be constructed for the fine screen. The 

building must be shielded against ~unlight and prevent 

compo!;t from bcin~ blown away duri111'. Lrc01tmcnt. The bu.ilcl.in;.; 

shall be supplied with water for cl~aning purposes and increasing 

the water content of the compost bcfnr~ stor~ge. 

Roodi::/ 
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Roads. Fermentations. Hatura~ion. Storage Areas: 

All internal roads as well as compost storage areas shall 

be paved with asphalt in accordance with local standards. o-.c\ -\\....c;.. \- \.! 

$~'«-~'b\.c.. "o ~_,.\"'° \\..a. •\.¥-~" •\. "-. ~ ~ 
6~~ ~ '9~-..S. 

Connection of internal roads within the site to the outside 

public roads is also the responsibility of the tenderer. 

The roads shall have a width sufficient to permit tvo arbitrary 

vehicles to pa55 each other easily anywhere on the site. 

Water Supply and Drainage Works: 

The contractor shall install all the water pipes. fittings 

and valves inside the plant • 

••..••••••••••.••••••••• shall provide a suitable source 

of fresh water. The contractor shall be responsible for 

the installation of the complete drainage system. 

Fire-Fighting Works: 

The contractor shall install all fire fighting pipes, fittings 

and valves together vith necessary hoses complete with their 

fittings. In addition, all neces~:iry manual fire extinguishing 

equipments shall be provided inside the buildings. Spe~ial 

attention shall be paid to provide the necessary special 

kinds of fire extinguishing equipment for the laboratory, 

the workshop. and the electrical equi~ment. 

Number and type of portable fire-extinguishers shall be 
specified in the tender. 
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'!'tie composting process 
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Loi! ~3iduoa aunicipalea ae coeponen de tres C3te~orias: Or~6nicos. 

no or~l.~icoa 1 agua. 

Los residuoa que estin coapuestoa de •ateria no or~Snica eeran re

aoTidos lo a'6 poeible. El. COlltenidO de a«ua &era del ~ J la 

aateria orpnica sera reducida en tUUli\t)S pare que el lrea auperfi 

cial o radio de Yoluaen ae~ con•eniente para una ericiente activi

dad •icrobiol6~ica. 

La ••teria no or~anica es reaovida en una etapa inicial por &elece 

ci6n 1181lual 1 aeparaci6n aa101~tica. 

::1 contenido de a~a ouede ser ajustado si •~ necesario. por adi

ci6n de a~a. lb Cuenca no es requerido en verano ni en in•ier:to. 

el contenido de &.IZ'Ua de los residuos est6 en el ran~o requerido de 

~. 

Los residuos or~lnicc-s ricos son coloc~~os ~n el cilindro. en ~l

cual estin rotando. 

Lii accion de rotacion provoca que el material duro de los re~iduos 

ae reduscan a un tamano de materia suave. 

!:'l material de deshec~o e~t6 giranao en el cilindro por 2 e 3 ~oras 

y lue~o saldra a la cernidera al final del cilindro. 

Esta cernidora tiene orifir.ios de 65 11111 tie diametro. el material -

que cruza los orificios es basiclUl!ente materia or~anica que ha si

do reducida a un tamaf.o apropiado para el compost. a pes~r de que 

todavia contendra al~nos materiales no or!anicos. 

El material ?ue no atravieza los ori!icios es principale~ente ma

teria no or~Rnica tRle~ c?~o vidrio y plastieo que no son de~com

puestos. 

F.ate material ea llevado a un b~tadero para aer enterrado. 

El material compuesto que ha pas·-,do a travb tie loa orif'ieioe ~n -

la cernid~ra es llevado al lrea de !ermentaci6n donde ae coloca en 

larges piles tr:~n~lares de 3mt. de alto 1 7-9mt. en la secci6n -

tranaveraol de la b.·1se. Esta"' pilaa eon llatnad""a hilerae (tierra) 

Debido a la •eti•idnd bio16~iCft la te~p9raturR en las hiler~r. lle

'f• a 45VC. F.ste ranl'.o de temperatura ea lla111ado ran~o "~esofilico'' 

Cuando la te~peratura pRsa eobre los 4~oc., la 9'\eteri~ Mesof!lica 

muere 1 es re~mplazoda por la Bacteria "Terr.io!ilica'', 111& cunl~:; -

provocan una continua elevaci6n de te:nperatu .. a a 70-'iOCC. L,~. i·ri!!_ 
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cipales s.~~teriae caaprendidad son Bacilos EStereothenao!ilus 1 Ba

cilas Circularee. isto ocurre naturalaente. OtJ'OS organismos in•ol?_ 

crados en el proceso incluyen Penicilina, Actinoaicetas, Micellua 1 

Protozoarios. 

i.s partlculaa no o~anic~a duras aWi prese~tes talP.a cOllO •idrio 1 

•inerales etc. aae~!'a que la extructura permanezca abierta y pro

•ee poros para la retenci6n de ox{geno que es nec:eaario para el p~ 

ceso. 

Si el oxi~no esta pre~ente el procesQ es aer6bico y no ha7 aal o

lor. Si el oxi~no no esta presente debido ~ que las partlculas han 

sido muy peque5as o loa poros hAn sido llenados con al!Ua debido a -

que la mezcla ha sido humedecida entonces el proceso comienza anae

r6bica~ente 1 resultan aalos olores. 

Al mis~o tiem?o que todaa las actividades biol6Ricas estan ocurrien 

do caebios fisicoe y quioico.~; los acidos eon eliminados y el 1¥. de 

la masa esta cll!Dbia~do entre 3.0-5.0 a ?.0-8.o. 

El calo~ biologico ~nerado ha lev~nta~o corrientes de convecci6n -

en la cual hay escape de vap~r de ai;ua desde la masa y aecado. 

El calor ex~raido es auficiente para mater 'at6~enos, mo~quitos, 

lttrvas. 

El Carbon en la 1118Sa ae trAna!or::ia en Bioxido de Carbono 1 es extra 

ido con el vaoor de airua. 

Durante esta etapa et material estA rotando (,ira~do) c3da 7 dias 

para li'L'!rar el vapor de a~a ~ra volver a reabas+ecer el auminia

tro de od~eno. 

Deapuls de que la intense actividftd microbiol6~ica en la eta~a de -

f err.ientaci6n ha pasado, la temperatura desci'!n~e 1 la etap• Meaof 1-

lica ha re~re~ado. 

Laa hileras d'! tierr& son ahora movidas al 6rea de maduraci6n for

mando una planicie de 3 metros de altura donde el coapost pennanece 

cerca de un mes. 

!h esta etapa ocurre la maduraei6n final de la materia y la activi

dad biol6zica con~inua a us bn.1a velocidad que le etApa de !er:nl!n

taci6n. 
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Mientras el material es~8 sadurando este permanece cal1Bado (inal!erado) 

y no es rnoYido. F.ste est' 88durado cua.~do la tem~eratura es esta~le. 

El C/N del radio es 20:1 o aeno.~ y la precencia de Nitratos puede eer 

detectado. 

Despues de ~ue el Campo5t es madurado este es cernido para remonl la 

materia dura no or~iniea que ha sido usada para fol'r.'.ar y reten~r los

•ae{os de oxi~eno necesario para el preceso. 



Appendix C 

Sample o! prepared dravinga 
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