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Cstte étu-'.o .'.'une URini ;.f ricaino cíe traitoment do U. viande montre r.u'il *rt 

possible, an tarant compte de« conditions et ¿es paramètres locaux, ¿Le mettra en plf.c« 

den install at iono techniqueneut • t*.tiefi.isantes pour lae   ctivités prévuen.    L- 

solution ontiaalo n'a ?u évidemment ître trouvée ..ue    TîCC \ çUîKWJ« lécere coaîronis, 

ra-is coa oomproQio IM nuisont ni au bon fonctionnement dei; installations ni à 1 . 

qualité de« produite. 

Los principen fondamentaux du traitement do l:i vi «de - séparation untre lee sones 

propros et I03 aones polluéen,  strictes prácautiono ..»hi'jiôn«, ato« - ont été ¿polices 

systématiquement en tenant compta íes condition:; et ces eroine locaux.   La technologie 

employé« permet, non seulement de fabriquer les produits voulue, raair aussi d«utiliser 

tous le« cous-produitn. 

On a ohoisi la deçré de mécanisation en tenant compte des deux objectifs «uivants  : 

oréation ¿'emploie pour la n«in-d'oeuvre locala et, en marne temps, formation ''ouvriers 

qualifiés. 

Los batimento sont eonfonaes au:: rtjlemonts locaux et ils ont été construits 

avto dos ik.tières premières 1 oc les et suivant les techniques locals^,   line part 

importanta dec trevaux, represent.-nt environ la moitié dee coûts totaux de construct ion, 

a été oxéoutée par un entrepreneur looal.   Cette solution était avantageuse ->our de 

multiples raisons. 

2n décrivant cette réalisation, l'étude démontre que l'ensemble des problèmes 

posés par les conditions locales et le« besoins loc&ur. peut «tre résolu oar le« moimnv 

locaux & 1. satisfaction de tous les intéressés et sans efforts spéciaux, si leo acti- 

vités do planification et les travaux de construction se dároulent suivant un calendrier 

bien ordonné. 
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JI'TRODUCTKT 

It  is well known that although certain courtri^ are solf-sufficicnt 

with respect to their meat  supply,  the A^and for meat airi meat  producta 

i e continuously increasing and meat   jhortf*ee era be obs« Vf      in the 

world economy.    In thn d3voiopin« count ri. 3 it is neoe.aary to moka effort* 

not only to increase livestock production >;t  Mao to   -stablish adente 

slaughtering and prochain* capacities,   so that meCt:  a basic protein sourca, 

can reach consumer« wi-h the le*«t possible loss in the form, recuired and sr 

that all hygienic requirement s can be fulfilled duri ng the whole slaughtering- 
proeessing^t rar sporting procesB. 

Since meat consumption ir of the same age a8 humanity itself, a gro.t deal 

of experience and knowledge has been collected in connexion Kith slaughtering 

and processing livestock.   Hoover,  local circumstances and dem-nds may not 

be neglected; their fulfillment  is essential fo- the successful operation    f 

• meat plant.    The pr.sent paper is a oase-3';udy of how local conditions and 

parameter, were fulfilled in the case of an African meat plant.    It desoribes 

th    site of the plant, its various unita, the processing technology applied 

•ad the construction of the plant.    Other potions,  such aa the training of 

skilled workers and the composition of investment costs, are also discussed. 

I.    T!PS RRiUIREMraT 

The meat plant that is the subject of this case-study was built near a 

tonn of half a million inhabitants, where an old, non-mechanised low-capacity 

public abbatoir for private slaughterers wan in operation.    There was a need 

for an up-to-late plant working one shift, with the following capacities, 

baaed on the quantity of livestock available» 

Slaughtering (hourly) 1 

Pro-coolingt 

Preosinfft 

Cold-atorarei 

By-productst 

100 catti« 

120 sheep 

15 pigs 

1% *f the daily production 

4 - 5 tons every 24 hours 

45-50 tona 

complete utilisation 



A, ir dear fro, t,c,, i,.,„ltl(M, thl: ,,,..,„ yjr! 

W"WI" " ~- — — *•". «,, ,e „rt.a L ri,,,,,,., 
procésame un  t  . for qr,,ar„  ..,>;„. v lonai 

i. virr s..J8afce „aKimr o    .vinniiyr)  could  b,   built. 

With the establishment  rf  r;u- riH.. t       ur ...„,,„,     , 
rtf an       .    „ ' '    "r tJCV-"^l  -nd personnel nucleus 
of an up-to-date meat  itii-1Flr ,..,„ <.,.„, tM 

II.    THE PROJET SITE A:iD THP PLANT UNITS 

— 3eleCtion   °f  ^»  * = •..   »f  the   oroi<„, 

«»*. mi«.«M p»•«. ,1M. 3.„c.,.a faotora lrnu6nce ^" 

smallest poseible cost. 

Si.ce the livestock .-«* :,eût FroduUs n,4 to he transported by truck, 
the project wa.s buil*  on ,nj 0- tho „axn ro, Ì,  >0 tho town. 

The project W»B situat-.-.-d rear to +hn +«,^, r   •   , . 
. "ear t0 th0 towi mainly to save the cost of 
infrastructure in"&striwi-t - fn» .. ^ , 

w +       . «tmeuu  for „ator, electricity and aowage disposal. 

Vater „ supplied  fro. tho nu,iciPU .ata,  i...  it „„ not necessary to Isy 
down an    xtra iine% 3l^_ sa_, _ ^ ^ ¿^ 

*~dbom, lb00 n-    of potoblo water ,t a proS3uro of 4 W«2 durin, « 
exght-hour shift.    *&eo*icit--& .Wi. * ^ t-,, „  ,     ^ 
Diant     A • ".on-   rei too ll-Xv lxno adjacent to the 
Plant.    A transformer stftion of 1000 MM «,. >-.*... 
_nUÄW .        , ox 100° kVA was buil*.  the maximum electrical 
Power demand amounting to H^ 1,"     «s . •     ,. *«oai 
trfifttm   +    . * ' " l-'    *'»«** ls ^Bchar^ed,  after the necessary 
treatment,  into tho municipal 0eweP. ««"»"ary 

There are also a nu,b,r of other factor, to V, taken into *:oount in 
a    e selection,   *.,.,   Un rrov,Uin^ ^ ^^ ^ 

was net. expocted tc cauce ^ air poluno ^ ^ 

MÉMÜBI 
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be driven by the wind tovard-* tne t 

the suitable dioico of the sito. 
Thpt rwfHiMHtv wis eliminated by 

Having the plant near tow* is a** odvanto^ooua from the point of vi« 

of labour availability    * the cxi.*,r.co of land for later expansion. 

B.    Plant u dit 

In planning tho interconnexion nf the ur.it. within the plant, the 
following asporta were taken into aocouni: 

Soparation of "elcx" and  -Mncl^n» zones a¡»i r .luted traffic 
Movement of personnel 

Straight,   smooth fir»,, of materiale 

The plant  layout U shown in figure I,  ir which truck route« t'rough 

the plant ore marked with dotted lir.es.    On, can ». ho:; the plant is divided 

inte olean and unclean .one, aiKl hon the truck router are separated accordingly. 

The buildin* for Blustering wl processine cattle and .**ep ia the main unit 

of the plant, und the connected livestock pen, r.nd service units are situated 
around it. 

The pig alaughior-houaff i a a ser, trat G building for religious regiona. 

The pig-pen and the- extra changing rooms and eccia^  facilities for the 

personnel who work ir thi*  slau^terhour- 4-o U. the name building. 

IK the boiler-houae ars two oil-fir d boilers each producing 4 t/h of 

steam.    Two tanica,   each holding 5C.,3,  8ervo for the   -toragc of fuel oil.    The 

repair workshop,  placed ir. a «parate building, i. Acre the machinery is re- 

paired and the livestock-transporting i.ruck* arc washed with high-presaure 
water. 

The bioyolc rack:.,  administration building,   curien,  changing-rooms and 

laboratory ah^re a CMMOH roof.    The changing-rooms w divided into da« 

and unclean zones with compulsory showers- arriving personnel leav, their 

clothes in the uncloan zone art have to pas. under ¿10Wr. to got to the clean 

«me, where they put on th.ir working-clothes. Tho ehanging-roo,• are connected 
directly to the main building. 



À boost -""*—hru¿>> v..- \:-> • .. t vi-«' .supply n - : •+. .1 ,;!. a rrt-.ble pressure. 

In additio;-, t,'o .-.apirate l ;0-ff ' t.nÙF held rat or for fire—fighting in cate 

the regular '..'at-?- .--up pi" i    "'it   off 

A'3  can ce   s'^n,  tlv- mai-, fio'.: of Tvteri   1 a-iivo.rtir'-  r^c pt .or., 

.-•1 aught eringi   prore;^ir,t;,  ;bipp-ii/; 1-   ."'.hr.,k ;. am',  i "î nei  disturbed or 

3rcs8f-d by the  cperatirr. of ti.-.   r'-rvico urit .*. 

Ill       SLftUG. TCRE.J,   PRCESSE'a .'J'D COOLET, 

The main target   of oroc r";í r.¿* T...' to utilise nil the by-products.    Only 

eni-product*      lo av..  tn   pi.-rt,   .ith^r re at   r-v processi! by—products.    Straight 

slaughtering; line» ,-re e.t \bli.-li •..!.   \'-t;   the  by-product  -roceeiiing department« 

adjacent tr them,    riio by-p -o'.uot.   -c to tap  pro ce 3--ting department« directly 

from tlv   slaughtering li;.e.3  (."ir-ar-.  II).    Quic1-,  hygienic,   easily installed 

f>r*unsrt.a 3 transport   faciliti., ¡7   are used, 

.^.^Slri^l-t. rjrg of cattle  aac1  fheep; 

ami i(p vo c o » s 1 n^ r f t he me at  a^.d by-proc-uct B 

After ?. re*t  in the p'it,   -h- ar.inals are driven through race—waye directly 

t© the  electrical  etun:tir<£ ui.it.    (The rose  improve:; ^on.  rruality).     Stunning i» 

followed by «ticking n-nd cvtt '.rig \p   jf the ca.-casscs.    The blood is collect ed 

and pumped to th? i:iodibl: reit triait- rendsrin;- department  for blood-«eftl pro- 

duct i or,.    Sirice only votai;.^! iun-inaprtct'-.d livestock ;iay enter the plant,   a 

separate  oanit iry '.daughter—he u .0 is r.  '; provided.     If a nick animal i;, found 

in tee per.,   it   in t-k'sr¡ +0 a r.pecial room '.'hero  it  in separately, mi.oed and 

delivered to the  iiicinorator or the  inedible mat-"rial n rendering plant through 

c. blow tank. 

Two parallel cattle- ala.ight'.ring linea with a oapaoity of 50 eattle/h each, 

have b«en install ¡d.    That net only neetn the capacity epocifieatien but also 

allows the pos-ntibility or   'ü^kin¿,- at  parti—   capacity and training workers at 

the 3ame tine.     (This latter  rru'rtion will be discussed in detail in o^apter IT). 

Having two linos la a compro:'tirso, as the  specific cost    of a slaughter Una of 

largar capacity rn.1,7 bo Icror.    Hc.vcv.-r,    the  adv'-irtagea of having Uttdi «turbad 

t raiting line  oorrpenaatcu evoi: th.. di cad van age that  gutu from one of the 

slaughter lines crosses over the othor line.    Although th   gutß ara transported 
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hygienic ' ly i.; a olos-à   -r/.-t'-^,     h-  procedure   U   :«-.  ir accordance -dth pre- 

sovibnH rvacUco  in tho USA.    Except  for that,   the project compii  a tritìi all 

thr  US r.lc     (o..<;.,   ci  ',,/~C •c,^h>!-iorh  ir   provi' oc:   "or tlv.   -* ori li satira of 
tools) 

Alt.xii.,-:.    :-port\tioa of nv ;.t   products to    h- Unii cd  Statai is not  th.. 

wain purpov.  of + he  ;Uir'     li:   .rodaci,;    -oui/,  o.rt^ial. •  ; <   accertalo  thorc, 

a-¡ all kinds rf ¿or.tar.iii-.rtijn --TV  o::clufiod   ....  rl^nt  opcr.ti.... 

Zac    h-sp-sLawi-terin,-, Un.   i ••? a ;o  straidir! ,    Tho ndvanta^ of these "straight" 

I ¡nT   if     rh^f th.   convoyo:-   ry/te.ia ars  nimplor boi-ausi   curvoF uro  olininatcd, 

A.'-.'.r guido-whcclr- ar- UF-W
1
   -.ad Ki;t;  :ner.<?y i;i ixodxi to  ,-u , them.    In édition, 

the d^.rtrnont:' the*   Jon,: :; byproducts ,^,- I.-   ^itu-to-d adjao?rtt to  +h(r  slaußbtor 

lings 30 thai   V.: •  by-product ;   -p d¡ruct   to t.-   dopartirv-nt 3 -..i+hout t.,.,  u.v.. of any 
mechanical  faciliti./;. 

Cr.ttlc bearla ar..- boned out,   the m«.vt   from   .he:. ir?  no Id,  and the  rest  is used 

to make bone-moal.    Sh rp :^-.,d«  .ire p-jpa-.pd for hu\aji consumption b    moving 

inadible Pictorial  and /.cj.dinß ¡^  to tho rendering dep-t;^^.     Ir. the  log-treatment 

depart .-rient ;  h of-oi1. i- .yrocuc.d at; --.11.    There  io -, department  adjacent    o the 

for trimniag c.-.ttl« hide..   fr...fi •• '.ioh thoy ar^ diup .tchod direct.      Sheep al;ina line 

are prepared fror; di erat eh la a separate ron-.i ad ;i acca    to  „h„  sh<?ep-<;laußhtering 
lin«. 

Cattle gut a go  jy chute io the guts pro co a r.;!;^ hall.    ?h.  procoa.-iiyr of 

{ sheep gota t.-ktj plaoo i a tue me hall..    Af;,er cleaning.,  the •nsinga aro not 

j usod for oausago^aJcin« ae is? usual cioccherò,  but  for direct human oomaumption. 

\ Altor veterinarian inspeetio.., tue ediblo of fai n are put into the offal coolir« 

J roo« whor«,  titer appropriate packing,  they re-v.in ro idy for di.jpcteh.    Edible 

| fat  is molt od and ¡rtored in t:\nki until dispatch. 

The inedible material rendering department  Ì?. noto---orthy.    All th-   co> 

doranad materiali; from tho  sanitary slaughter man and    he cooler room,   as well 

an blood (through a blo-ti.nl: system),  arriva in this department.    Th« carcasses 

arriving fron the cooler after veterinarian inspection rrt omshe-d.    All mat criais 

are cooked and pii«kaged} meat-noal antl blood-meal in bas«,  inedirlc fat  in tanica. 

Sine« the machine lijysn have provision for vertical  feeding, thero is a part 

in this »pace th*.t   is A,20 m l0v.,er than the average  floor l.vcl.    Tho nr,in 

sTaufhter-houeo is a one-floor building. 



There ,r    Jtípar.t(. i_rt„,rt,  ,0P ^^ ^  ^ ^ proáuoi^ WneHBwl. 

Thue,   all  iMdltlo ^m„40t!   ;^, ti     .ti,d?ud  f)p i;4ttftpU1 ^ feo4inff p^ 

posea,  tiietjr latt rr .'„.-¡cuñ;*- th--"  rfw.. m" i„(vri *   . -.«   in    re.„3K   01  madidi    nr.>t-.nn and providi:* a feed 
ease for develo-iiy; Uwrtor-   -r^urti-.. 

->•    Piti     ¿..«Hfttsrinff 

The floor-pl r, •,,[ .^^^fflrrnt ,f   h.   -lau-hterin-r Une of the «par*« 

1Hr^r    HJ.,    Tnc slaughtering procodur« 
is  *.«L,rf..    There- aro  faciliti,, for  rtH,; th    pleased casiiv?8.    The 

capacity of tu preceder i,    ^    A  tl., ,' lily production.    Cold-gtcpq«. canity 
la  ¿««lays» production 

C     Cooliryr 

li   e-.taULfciag tin,  c  paoitios of tho coolers,  the dispatch off** wm.% 
V.U- taker  ii,to ,-ic<*eunt.     r     ,-cr H--r .     ¡+v, ••,       i      ^     , 

 CC d""c-    lth til" "liuß-tcTiv technology UMd. t)M 
pre-ccoler.s,   atorare coolers    £»<• -e-  ^  ift.,..r rf1—«*  v4 
«*«»*«1 rail.. ' "d ^-^ ^^^ ro« w, ^p^ rtU 

Although tho gonade, oí tho    Unt *y th. ^abii^ent  of a» additional 
moat-pro ce ah uv factorv  f <=M.ustv.-««n-lM •«» ->- „      *     \  , 1    ,-us^ -m..hi,^ ^r caruünff)  i- rlan^d,   fo.  the flak« of 

cu.    r„.A..tio,. o. tn.-. pre3o :t  plant  it • ould be advanta«««. to aw. 
larger cooler capacities n-,-..    T+   J ,, +TV1. +.  .   ..     .     .   , 

* '    Itlj tr '* Wt ^ mct.-lmert    of coolers is 
r.latively cxp.nuiv,  but   U tn, caPe „: ^h * lar*, projet  it  i« f.lM •»»• 
to save money nt thin  x>i;t      r»+iWn.-      4.-       -., """"* 

of probleB 0iu> b. .voided      * oarefui „udy o, the   ,h„l, .wr%t,.n „<*. t. ». 
Rade. 

IV.    U30UR OTHJZATIOT 

Ih. rtaff of tie flar.t «,„,lot. ,f 200 p.roon.. „f ..il0, » „. iim¡^ 

W a ^ id«, to ertaUi», a Mr. highly a«,««, pUrt thmt 

>«.»: «he „«.u. of „p^^ eB!„rtltlln,B t. ïlao liportant .o      d>_ 

vel.pl», Mmrtrl.a.    T:„, rclatlyily Mehar ^ ^ the 

i-^lr .«o,«^ faciu.ie,, -mu al» o.u« ,„„!.,„.. Jttl .^^TtaiL 



would not counter balano« economically the relativ« cost inert««.    On the 

ether hand,  the application  of machines or control eauipment instead of 

people obviously has to be considered whor. there is a question of product 

quality, safety or reliability of ope-aticn.    The frequency of possible 

failures and the lofie resulting fror. then, have to be eGtimated when decidine 

on autonati or..    Thi fact tliat fewer nan is contacting the meat means less con- 

tamination in the final product cannot be ignored either, eho.ip labeur is not always 

•ore advantageous than costly mechanical eeuipaent. 

Thers is, perhaps, a aiTilarity between the operation of a slaugnter-houae 

•nd «ent-^roceeein.* plant and the operation of a machine assembly lint»    •«« 

there is also an important difference!    a neat plant processes organic net er i el, 

which,  bec au J e of the possibility of the spontaneous occurrence of biochemioal 

processing, nay be »ore sensitive than » machine component.    The rytJel of the 

"disaesemhly" line cf the meet industry hi» to be controlled nore carefully. 

Having « fçood 6upply of Called workers and foramen in a plant is an 

obvious necessity ani that in one of the reasor.3 for the existence of two 

slauchterinf lines.    Th? speed of one of the linee nay be decreaaed in aeeorssseee 

with tiie skill of the workers,  the second line provvida the place and oppertw» 

•i«y for training «kille* wr>rk'jrn. 

The availability of skilled workers is th-s key to success of many indua- 

trial »rojeóte in developing countries.   A base cf skilled werkers for de- 

veloping a i it industry can be orea 'ed when the possibility for echoeliaf 

•M «reininjr has been considered in advance.   That dees net neon that «here la 

no need for schoolB and that totally unskilled persons w ould work near a 

slaughter line operating -nth full capacity.    But it should be peeoible to 

aooesaxKiate oneeelf flex sly to the needs, taking into account the «iffaren« 

pointa of views.   It U feas iti e to rive the task cf provi din« trainine and 

supervision to the conpaniee carrying out the construction, sine« these firaa 

are well eoeruainted with the installed »achines and équipaient an* are alee 

Lanced with training.   That was dene in the ease of this stent plait. 

v.  crararwericB v rm ruèn 

In constructing the plant the ain was to utilise as fer aa passible leeal 

peesibilitiee for saving costs and time and also ao that the s true tures hail« 

ani incorporated in the plant would not be too unfamiliar «o «he leeal 
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*he building are of + ae single-floor t.rpo (fi^e IV).    Th. load.*arryill* 

metal structure «d  tho roof „. on reinforced renerete ceil*. e«í«d?a 

centers.    More spae. bet-,,er. column, would navo made it oaoier to arran«. th. 

rn.chin.ry hut -,ould Pl.„ hwe increMi , th. ^^ ^ con.equ.ntly, 

the coat  of the load-, arryi ,   3truetu,*.    7i.e .wf iB sc.f-.uppertin« with 

wi. owtae. for .had..    The wall, aro wad, of .«dórete block, fbrioatod 

on the .it. and the floor i,  r.ade of a concrete called »bernit».     It i. not 

•lipp.ry and doe« not need any under-inaUation.     The local condition.    M. 

P^ially the rather fre^nt occurronc, of duat-nto»., had to bo taken into 

account.    To protect a*ainet  these,   rwin,inC windows, which ar. in ooMon u.e 

in the area,  and forcod-air ventilation were installed. 

The loctì .tandard, wero followed.    Thu8,  all  the fitting, for .l«ctricity, 

-.tor etc. were of local origin,  authorization for their ue. wa. obtain* witaout 

difficult, «d a..«Rbly did not and repair will net, «UM any probi«,. 

Th. reoon for checexm Euch a ^^ t> thBt ^ ^^        ^ 

iow.r in consequence 0f th, follovin* point.t 

(•)    There i. „o n..d for loai-carryi„„ „,tlin£B,   tho in9uUu<m of ^ 
could easily be damaged; 

(b)    A later expansion of th, building can be carried out without difficulti.., 

(c     Material tr«.port c,n bo solved «.ily and quicWy with availabi. feli- 

ci mea,.; ne .taira ani lift,, which are co.tly a„d or..t. botti«««., ar. 

needed;  and the confions betwoer. th« procedes can b. .a.ily eontrolll, 
(•)    Th. structure lfi .impi, mi r!m Vi buUt ^^^ 

A. wa. alroad.v ,a«tionoi,  the plant conplio. with the «trict-t hy*i.«io 
pr..cription.5 ye3Cel. and appliance i„ ognUct with the ^ ^ othw ^^ 

IT") ""• nPÌ' °f non-"'e-i^ •*•*. - *2°C nt«^. i. inBtail«! .to. feti.*!« tho .trictMt ^^ ^^ it net  ^ ^ ti ^     ^ ^ 

4« thu* of „portine which could be economically adonta,.«».    Th. •»*«._ 

tion of « already «i.tin* plftnt te ».et .pocifioation. purpoM. would be w 
ccatly, pertap. ^.^    ^^  ^ ^^ ^ ^ J^ 

I   TIT"' Ìn thl" °-' bUt th# Pr0t"UCn " th- h"** - *• people -ho will be otmmtoc the —t and -at product, fro. tbi. plant. 
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vi.  COST ariADow 

The investment  for the plrjr.t took plncp on a turn-key baeie.    This currant 

popular solution offers many vivanta* .3.    Tho most i portant is ei ven perhaps 

from the investor's point of viow.    ,,, investor has only on., partner, namely 

tin main contractor,    who is responsible for th-> .-rod quality and scheduled 

completion of all  taska fixed in tho contrae*  sc that  the plant ehould meet 

design specifications, yield tho required output.    The main contractor has to 

organise and manage tho project and onr^e i0ral subcontractors if necessary. 

Taking the cont «f the whole turn-key project  m 100£, the breakdown of 
the total is as fcllowoi 

Construction (i.e.,   tho buildings theuäelvoe, 
including lifrhtin«?, water,   electri- 
city, ventilation «nd air conditioning 
systems) 

Planning and design 

Installation of machine and equipment 

Machines and equipment 

45¿ 

% 

10-15^ 
35-40^ 

In the present oase tho construction arid til« Tiajor part of the installation 

-tosather accounting for about '-,# of tuo total co^t - ww lone by a local con- 
tractor. 

In addition  to enjoying tho advinta*e of n turn-key project,  the investor 

*f pay eithor partly with lood ^irr-ncy or o ly with foreign currency, in 

»hioh caso a part of the cr.r.tal fio-     .u,k  to hi.   cour. ry.    In that way the 

«•owit of foreign currency rocruired i    reduced and local labour is employod. 

The advantages for the foreign main contractor are raso oovious; the local 

oontraotor provides the labour force and the major psrt of the raw material, 

thua saving transportation and storaxo coste.    He is also well acquainted with 

local conditions and can promote the work of the main contractor. 

Reference was made in the precedine chapter to the adaptation of the 

solution on thie project to the local conditions. The*«solutionswar«aadepoaaible 

because of tho fruitful co-oporiticn established with the local experts. 
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VII.    CONCLUSIONS 

It i. obviou. that th. capacity for ala^rin« «„ pPOO#Millf hM t# ^ 
..taUiahad in   ,wsUel Wlth the devel pawt of iivMtoci * • * 

devalopinf countries. 

Although a detailed plantation of the technological .oluti-w, «i 
th^otical «p.anation. hB. „0t b.an giVa„ fer ^t af .^a, lt i§ mu ol„ 
that tha gu-tion. oonc.n,i„e loCftl circum.tanow ^ Bwd- 0f ^ A 

Pl^t „«.. coapl«.    llevar, al! of th. problema **ra .^ * ^ , 

activity of the co-oparatin« partners to th. aatiafaotion of a^rya». 
Th. coapromi.o. applied will not r^ult in any di.aev.ata*.. 

if th. „.u-l««« l0|ri0ia ,tiM are foUowté ^^ pi<Mi^ ^ mtwm«.. 
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Key fer t'ir»* 

1 ¡.ti. •-r.d  sheep  :.l-:.u#:ntnri ir;  m preces.-iiif  ou: 1 Ur 

t 

c 

cMtlo-p'-.n 

eh :ep-p>,; 

ri;.-  nlaw»h er-houc«; 

boilor-hcuao 

repair workshop 

K?A°.  l'or „-od';    s.]  s  -iff  i..   '.-•;  cien   z^. . 

bicycle Tv.ck; 

adrnniGtr*tion buiìiir.-. 

10 cantee), 

11 ilLinginç-Toon  fer tftaan 

1?    laboratory 

13 ohanirinp— room for mori 

14 »at« for *ooir,  in  t^ unci*-*  ¿on*;  transf>m«r cationi  4Usel generator 

15 svaporati ve condannar 

16 mr.nupn-coll..r:tiJvr \.-^:i 

17 gftt e 

18 booster  ~touec- 

19 60ft«ned-water fjtopine  tnnk,  200 rr 

20 fxrtì-fi^htinf w"-'.¡r r. torace tank,  100 m" 

21 central srrc-iBe-tr.-.r. 

22 sewyre pumping sí. \tior. 

23 coreen 

24 clean-zono true« pa^k 

25 unolesBi-aone truck park 

26 car pn-rk 

27 storiliaing basin 

2P fence 
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