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ZINTROOUCT IOM

The consumption of Processed meat products is rapidly increasing with
the industrialization of slaughterhouses and processed meat factories,
The development of modern distribution systems for perishable foods,
mainly through intensive apnlication of ref‘rigaration, new protective
packing materials, and introduction of container traftfic, contributes

to the fact that there are to~day hardly any limits as regards the
distances betwegen producer and consumer, This fact is naturally widen-
ing the scope for export of processed meat Aroducts from developing
countries with potential livestock resources, primarely in South America
and Africa, to the potential consumer markets in other parts of the world,
primarely in U.S.A., Europe, and Japan,

There is a great deal of knowledge about planning and con- .. ction of
industrial slaughterhouses and meat processing plants in the develcoped
countries, However, the system cf livestock supply, quality of raw mat-
erial, local customs, climatic conditions, work patterns, etc, vary so
much between the different countries, that a detailed study of these
factors is required to meke efficient use of existing experience at
places where industrial meat processing is to be introduced, or the
existing industry is to be reconstructed.

Attenticn must also be paid to the special requirements of the domestic
as well as the potential export markets, since these effect the selection
of processes and the choice of equipment, plant layout, and methods of
operation,




-4 -

This paper deals with the subject of planning new industrial meat
processing plants in developing countries for the purpose of obtaine
ing a better, and for these countries more profitable, utilization
of the various kinds of meat products and slaughterhouse by-products
to the benefit of both domestic and export markets.

SELECTION OF SITE

It is assumed that reliable country-wide surveys of both the livestock
and the meat market situation in the country, where a new meat industry
is going to be developed, is available as basis for planning of such
industries. In other words, it is assumed that a private or public
company wishing to establish a new plant of this kind in a developing
country, can get thc necessary information for setting up a realistic
production programme and for selecting the geographical area most suit-
able for the purpose,

The feasibility of a project depends on many factors, one being the
capecity and degree of utilization of the plant. In the developed countries,
it is generally recognized that the optimum capacity in modern meat
industries is rslated to the degree of mechanization. However, when
starting a new industry of this kind in developing countries, there are

so many other factors to consider that it is not possible to generalize

by stating an optimum capacity to be aimed at in all instances. The
individunl circumstances in each project m:st be carefully studied and
evaluated by the experts responsible for the conclusions of a feasibil-

ity study.

Industrial meat processing plants in developed countries are very often
located close to the consumer areas and they draw their raw materials
from slaughterhouses in the producer areas, This caon very well be a
dangerous procedure to follow for developing countries because of the
great risk to start the processing with inferior quality of raw mater-
ials ceused by transportation under difforent climatic and senitary con—
ditions. Furthermors, the stringent roguirements to keeping cquality of
products to be exported to ovorsoa countrics have to be considered,
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The mare safe approach to the development of meat processing industries
exporting to developed countries is to plan such industries in cone
Junction with the slaughterhouse providing fresh raw material for pro-
cessing,

As the labour savings through plant mechanization are problematic in
developing countries, the optimum capecity of a plant will usually turn

out to be lower, due to the lower capacity of lcss sophisticated cquip-
ment,

The fact that exporting meat processing plants should be operated in
connection with a slaughterhouse also has influence on the optimum
capacity, The quantity of products to be economically disposed of on
the domestic market is more or less determing the slaughtering Capacity
and thereby the quantities available for export purpose,

The present relatively few exporting meat industrics to-day operating in
developing countrics concentrate on export of frozen boneless beef, cooked
frozen beef, corned beef, and other sorts of canned beef and pork products,
The best quality raw materials are used for export purpose, leaving lower
grades and by-products to be disposed of on the domestic markets,

To=day, it is realistic to believe that improvements in quantity and
quality of livestock production and processing methods can lead to prod—
uction of bigger quantities of traditional products as well as acceptance
of new types of products, e.g. Cryovac packed chilled meats being avail-
able for export. The balance betwean exported quantities and the quantities
for the local markct may thus change to the advantage of an incrensing oxe
port trade without neglecting the local requirements. These possibilities
should be carefully surveyed and considered in each individual project
before a decision is taken regarding the optimum production programme

and capacity for which the plant shall be designed,
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The realization of projects of this kind needs, from the very beginning,
the assistance of specialist consultants with the necessary experience
to provide the project promoter with technical and economical information
in the form of an outline layout  as basis for a feasibility study, Such
a study is generally also requirpd to obtain the necessary financing of

the plant and its operation,

Apperidix I illustrates a typical outline layout elaborated for a South
American beef slaughterhouse combined with a meat processing factory and

cold store, 50 per cent for export and 50 per cent for home market.,

The purpose of an outline layout 1is to give the project promoter an idea
about the layout size and cost of the plant required at an early stage of
the project. He may for instance ask the specialist consultant to elaborate
an outline layout for a plant capable of slaughtering 400 heads of cattle
per day over 3 days per weck or 100,000 heads per year; the average live-
weight of the animals being 395 kgs and the carcase weight 200 kgs per
head, Half the boned=out meat to be processed for export of various products.
The other half to be prepared for the home consumption., All by-products to
be utilized industrially in the most efficient way, partly for cxport,
partly for the home market. The type and quantities of all end products

for export as well as for home market to be specified in more details

according to available markct surveys,

On this basis the consultant will estimate the quantities of the many
different raw materials deriving from the animals and illustratec the
complete breaok down in a general production flow diagram,

The cstimated quantities of various catogories of row material are uscd
for a spocification of the necessary process cquipment in the different
process departmonts and for dimensioning these departments.

An outlinec layout can now be designed and placed on an idealized site
(not selected at this stago).
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The consultant will - based on his experience - state the approximate
quantitiecs of water, stcam, clectricity, ctc, required for the OpCre=
ation with a view to dimensioning the necessary service facilities
such as boiler house, engine rooms, waste water disposal plants, elcce
tric power stations or transformer stations, Hc will also from his
exporience specify the necessary personncl required with a view to
planning all social facilities in= and outside the plant,

The consultant will finally give a rough estimation of the costs of
the plant., All this information will then be used by the project pro=-
moter and his financiaol adviser for the preparation of a proper feasib-
ility study including cash flow during planning and construction and
during operation, which is usually required for financing purposes,

The project promoter will furthermore at this stage, on the basis of
the outline layout and the preliminary foosibility study, evaluate the
profitableness of theg various production lines, and he may want to ade
Just the quantities and othaor detalls of his first production programme
if he finds such ad justment motivated,

Having made his final decision rogarding the type and quantity of pro-
duction and having organized the financing of the project, the time has
come for him to decide on the geographical location and thereefter the
most suitable site within this location, The outline layout gives him
the dimensions of the site and information about the services to the
sitc which he shall try to obtain,

Location

The geographical location whict offers the bust opportunitics for accomp-
lishing the desired optimum production with possibilities for future oxe
pansions should be chosen far the project., The first requirement of this
location is the availability of suitable livestock in qQuantities and qual-
ities for socuring a stoady supply within a reasonablc distance from the
nlant,




It has alreedy boen mentioned that the quality of raw material for Pro=
cosscd meat products is of utmost importance for the succoss of an export

trado, and the keeping quality of meat dopends on the health conditions
of the livaestock immadictely before slaughtcr, The duration of transport,
the means of transportation, tho climatic conditions undor which the
animals ara transportcd, - all this plays an important role for the qual-
ity of thc meat,

This is gonerally recognized in modern meat industrics with the result
that slaughtering is gradually transforrcd from the public abattoirs in
large cities to industrial slaughterhouses in the rural arcas whero live-
stock in good condition is readily aveilable. This treond will no doubt
sooner or later also be oxporienced in developing countries, although the
tradition of giving preferonce to frosh slaughtered meat instead of ro-
frigerated meat is difficult to abandon., Howover, when thinking of devol-
oping ar oxport trade, the moat which comaes from exhausted animals
sloughtored in public abattoirs, cannot be accepted under the prevailing
conditions,

In othor words, a maat processing plant for oxport from developing countries
should be locataed in combination with an industrial slaughterhouse in a
livestock producing area, It is not advisable to saparate the opacrations
of slaughtoring and meat processing for export purpose before the standard
of slaughteorhouses and distribution systems has reached a much higher lovel
of hoalth and quality control than is the case to-day in doveloping
countrigs,

Separation of slaughtorhouses and meat processing foctories is found in
devecloped countrics, howover, this is mostly whore the processed meat
mroducts are manufactured for Mmtic consumiption and under strict health
control within the samo country,

Aothar requirement to the geographical location to be chosen for the
project is that it should be locatod at an acceptable distance from export
harbours and from consumer arcas in order to find a local market for such
mroducts and by-products which cannot be exported,

i
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The location should proforably be developed with roads and railway
services and be inhabited with a population from which suitable skilled
and unskilled labour can be recruited, Rublic services for supply of
electricity and potable water as well as waste watar disposal are of
coursc also advantoges to be considered, but not always a condition,

o8 those facilitics can be established privately,

There are many, more or less important, factors to be considered when
choosing a location 8.8+ climatic conditions, local ordinances and
taxation systoms, building codes, and restrictions, availability of
matcrials for the plant construction and of skilled and unekilled cone
struction labour, and, not to forget, cost of land, local labour and

other costs in relation to the figures on which the feasibility study
is based,

The Sitg

Aftor having chosan thc most desirable geographical location for the
project, the problom of finding a suitable sitc for the plant within
this location ariscs, Most likely the locotion choscn for the project
will, as rocommendod above, be in a rural district but not too feor
from inhabited arces likc provincial towns or villages which can supply
some of the above mentioncd servicos,

First of all the most desirable size and shape of tho site should be
determined, Normally the outline layout includes information about the
approximate areas required for the various slaughtoring and processing
dopartments of the plant, os woll as for ouxiliary departmentes such as
powar- and boilaer housc, compressor rooms, offices, cantcens, and social
rooms for employces, workshops, lairages, and stores of all kinds,

The study includes information about the approximate roquirements for
supply of glectric powar, potable and nonpotable wator, as woll as
wastec water dispoasal,
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The outline layout will also include recommendations rogarding onc- or
multifloor layouts, necossary provisions for expansion, whcther railway
siding is required and whother arcas for car parkinc, management- and
omployce housing quertcrs should be foreseen,

Most of this information is contained in the layouts of the plant ite
self and in a plotplan, showing an ideally dimensioned site providing
space for traffic arcas and green arcas for expected expansion and
unforescen activitics,

The task is now to find a site within the gcographical location which
will satisfy all or most of tho above mentioned rcquirements., The site
should not be locatcd close to any other industry, giving off unplcasant
or perhaps noxious odour, smoke and dirt objectionable to a food industry,
Nor should it be so locatod that it can cause disturbance for instance

to a nearby housing quarter,

Evon if the ideal site plan in the outline layout includes arcas for
oxpaected expansion and unforeseen activitics, it will he wise, if at
all possible, to sclect a site which is not beforehand totally enclosed
by other factory sites or unobtainable sites. It is impossible to know
what the future production requirements will be, It has oftcn been seoen
that now factories built in open space far outside towns or villagces,
25 years later arc completely surrounded by new housing or industrial
develomments hindering further expansion,

It may wcll be an advantage to find a site close to country streams,
springs or wells from which cither water can be supplied or wastc water
can be disposed of in its prosent form or after appropriate treatment,
Even if the water from such sources cannot be uscd inside the plant,

it may well be & saving to use it for outside purposes such as for
cooling towers (refrigeration condensers) for lairage, car and truck
waching and similar purposcs.,




%
¥
1
£

- 11 -

Tho idoal site should bo flat, having a rectangular shape of a length
of 1% times the width. It should be located reasonably close to good
public roads and if possiblc with facilitics to establish o railway
siding without too high a cost. However, it is not q condition that
the site is flat, Under some circumstances it may cven be an advantage
if it has a moderate slope which can be utilized in the layout so that
two floors can be served from vchicles, On the other hand, the sitc
should not bg so hilly or rocky that it will be costly to level it out,

Before a final decision is takon, it is most important to obtain soil
tests from experts giving reliable reports on the composition of the
soil and its bearing quality. Negligence in this respect has very often
been a costly affair if building constructions havc to be supportod by
piling or other expensive foundations or if rocks have to be removed,

Tho most important roquirements to the geographical lccation and the
specific site for a combined industrial slaughterhousc and meat pro-
cossing foctory have now boen mentioned, but normally, it is not
possibl: to find a sitc which will satisfy all these roquiraments,

Compromises will mostly be necessary and it will bc important for this
purposc to have a consultant's advice in the ovaluation of the many
factors to be considered, This ovaluation should bo thoroughly discussod
between the project promoter and tho consultant for the purpose of
rinding the sitg rondering the bost obtainable conditions, It can bec

a costly and time wosting affair if the wrong geographical location

for the project, or the unsuitable site for the plant is selectod.

BLNT LAvouY

Hoving settled tho question of sitc location, the design of the plant
layout may be started,




Whercas tho outlinc layout is propared for tho spocific purpose of
gotting a first idea of thc size and cost of tho plant for use in tho
foosibility study, it is now a question of considering the layout from
a technical and operational point of view for the purposc of obtaining
the most efficient and oconomic operation and adaption of the layout
to the particular featurcs of the sito,

An industrisl slaughtorhouse with full by=product utilization and mcat
processing for various purposes, must to-doy be looked upon as a single
factory unit consisting of buildings, machincry, land, taols, matcrials,
labour, management and services utilized far the production of the
finished goods ready for marketing,

The planning of a factory must takc all thesc itoms into considerntion
and provide for them as wcll as for the mental and physical well-being
of the working pecrsonnel,

The days of designing a building and then fitting the production O
cosses into it are rapidly passing, having givon way to a more orderly
and logical scrics of procedures. The manufacturc of products is the

ob jcetive, Naturally, then, the products determinc the ogquipment necessary
for its own manufacture, The volume of products detarmines the numbeor

and sizc of equipment units in the difforent processing lincs, which

in turn dotermine tho auxilliary services and floor space roquired,

The combination of the soquonce of operotions, the volume by weight
ond units and the floor space requiraoments will largely detarmineg the
dosign of tho buildings that housc tho factory,

When rovisions for the physiccl and mental well-being of the workers,
the sarvices required, the facilities for carrying out the busincss and

possibilities of expansion are included, the factory plan or layout has
bogun to teko shape,
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The first expression in this direction is the Preliminary Layout. It is

usually elaborated with nlans, typical section and front views in a small
scale of 1:200, and a sitc plan in 1:500, The drawings are nccompanied by
brief technical descriptions and cost estimates,

This serves the purposc of giving the project promoter as well as the
appropriate authorities, whn may have tn arprave the plant, a first picturc
of the layout incorporated on the site,

The nreliminary laynut is submitted as a propnsal for discussions about

its principal featurcs between the designer, the nroject promoter and the
approrriate authorities, It is wise to hold such discussions at this carly
stage of the mroject, so that persnnal opininns and alternative nroposals

can be considered before the next stage, which is:=-

The Final Loznut

This layout usually includes plans, sections and front views of all

buildings in a scale of 135100 and site nlane in 1:500 nr bigger, as well

as plans in 1:100 indicating arrangement of the propnsed processing machincry,
equipment and conveyor system, the systems of refrigeration, of services
supplying cold, warm and hnt wrter, heating and ventilation, aireconditinn-
ing, steam, compressed air, elcctric nower and lighting, scwage trecatment

and other scrvices required.

These drawings are accompanied by a complete room specification, giving

the requiroments for tomperature and air-conditions, type of lighting as
well as quantitics of supply of water, stcem, compressed air, and typc nf
floor drains, of floor and wall materials, etc., The machincry and equirment
to be installed in each room are alsn listed in the room specification,

The final laynut, comprising all the abnve mentioned plans with the room
specification, serves the purpnse of 1llustrating and describing in more
detail all features of the mroject of importance to the operatinn and to
the final approval by tha owner and the appropriate authorities.




- 14 -

The construction of the plant should under no circumstances be started
befnre such approval has been obtained from all parties concerned, It is
to be recommondod that the owner at this stage appoints the futurc factory
manegcr, who shal wuve responsible for the operatiorn of the plant, so that

also he can givc his approval to the finel layout,

Any altcratin to the layout after this stage may be very coatly and time
wasting during cnnstruction and still more costly after construction.
The laynut of the plant must nn the one hand be "tailor-made” to tho socc-
ific production required and on the other hand be sn flexible that it
allows for futurc expansion as the production grows or that new production

lincs can be added without tno much disturbance to the daily operation.

The laynut must comply with all rules from the veterinerian authorities,

not anly in the home country but also in the countrics to which its products
shall be exported, Unfortunately these veterinarian requirements are nnt
all the same in the different countries, but it is wise tn design the main
features of the layout so that it can be accepted by the voterinarian
insnectors of the countrics having the most strict requirements such as

L. A. and the Eurnpeen Common Market countries.

It would be longwinded in this paper to go into details, but one of the
most important requiremonts is a proper separation between earecas and

departments for "clean" and "unclean" operations.

The layout determines the size, shape and constructinn ~f all buildings

as well as the placing of the individual building blocks in relation to

each ~ther., It determines the flow f production, and thcrefore is response
ible for a great part of the economy in construction as well as in operation,

The sitework and the buildings with services usuelly represent more then
2/3 of the total cost of the project leaving 1/3 to process equipment and
special refrigeration. Any savings in unproductive building areas are
ccnsequently of importance to the cost of the project,
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It is gencrally claimed that 1/4 or morg of the labour in o plant of this
kind is spent on handling from onc point of operaticn to another. It is
therefore of the utmnst importance to kecp such unproductive handling at
a minimum, Mechanicnl Chnveyors arc onc of the means t reduce labour in
handling, but equipment adds to the cost, wherens A proper layout, providing
for o smonth flow of thoe products without excussive handling, cnn save
considernble costs in aperation without extra invecstment in cquipment,
Reductinn in labour is, however, nt entircly an economical ndvant~ge,

It is mnlso n sanitary problem., The less man=handling, tho 1ess danger of
contamination through spreading of bacteria on the surfice nf the ment,
This fact should also be considered when welghing cheer 1abrur agninst
expensive mechanicnl handling.

Onc of the typical ways to solve the handling problem in maving the products
from onc derartment of aperation to annther by means of the laynut is the
multifloor solution, in which the products may be dropped from nne depart-
ment to anocther by gravity through chutes, This sclution is of specinl
edvantage where n scpnration between "unclean" and "clean" dennrtments is
required, of course provided that sanitory designs and proner ventilation
of the chutcs are cstablished, The multifloor solutinn may be secn in le
most all meat packing plants f Hlder desigr, particularly those 1-coted

in urban districts, where land is expensive,

It is nevertheless o fact, that practicelly all modorn layouts - f industriol
mcat plants are one-floor layouts or partly two-floor layruts, whcreas
multifloor layouts are only maintained as tho lest solution on restrictoed

sitc areas,

The reasons for this development arc as frllows:-

1. Modern industriel meat plants arc, as mentioncd before, placed in rurnl
or suburban arcns whore cost of land is f less importance.

2. Mltifloor plants must have staircascs and 1ifts, which nre baottlenccks
in the movement butweon floors, and they rcquire oxtra building roa

not necessary in one~floor layouts.
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3. Mltifloor plants impose the expensive and difficult task of keeping
the floor insulation membranc intact. The constant wetting, temperature
fluctuations, and bearing loads, to which the average floor in meat
plants are subjected, give the membranc a short troublefrze 1lifc., The

single=level factory unit climinates this costly nced of maintenance.

A single floor supported on soil provides flexibility, permitting
installation of any available modern cquipment in futurc regardlcss
of weight or height.

4, The aralication of modern building structures, using standard pree-
fabricated elements, can be utilized to a much greater extent in a
single floor unit than in multifloor units, being more dependent on
traditioral in situ reinforced concrete structures.

This fact can not only be an important cconomic but also a timesaving
factor during construction.

5. A multifloor construction is generally much more difficult and un=
economical to expand and alter when required in case of unforescon

developments,

6. It is gencrally more difficult and costly to supervisc the production
efficiently in a2 multifloor factory operetion,

7. Modern technique to-day offers so many new satisfactory means of
sanitary and economical mechanical conveyance between various points
of operation in a processing line, that the application of grovity
no longer is thc determining factor in layout solutions. pop example,

Pneumatic trensport systoms provide exccllent solutions to

chcap and sanitary transport of a great varicty of products through

tubes in all directions and over all distances within a factory unit.

These are some of the many factors to be considered in the layout steage
of the project. "he great varisty of combinations of producticn, questions
regarding the joint operation of slaughtering and by=product utilization
on the one hand and type of meat processing for the home market and/or

for cxport on the other hand, arc of utmost importance to the design of
the layout.

g
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It is not indiffercnt to the layout which cotegories of animnls are going
to provide the raw materinl, in which form and in which quantities,
Should the processing cover the full varicty of home markct products from
fresh meats to cured and smoked meats to all sorts nf sausnges and other
cooked meat products? Should che processing for export be concentratoed

on chilled and/or frozen frost meats or cooked frozen meats nr crnned

meats, and if sn of which sort and in which aquantitics?

The designer of the layout must have a tharough knowledge of the technol-
ogy inm all the different processes required, sn that he can sclect the
right typc of processing machinery and cquipment ns well as the technicl
services for cnvering the particular combination in the production required,
The difforences between the verings gengraphical locations regarding
avallability of skilled and unskilled labour as well as building matorial
and 1lncal traditions, must nlso be taken into consideration in the 1aynut
stnge, This means that the designer of the layout must beforehand make
himself acqainted with the local possibilities both from o technicnl and
an economicnl point of viow, otherwise the risk of planning n layout which
has to then be ndapted ta the local conditions afterwards is very rerl,
Such risk should definitely be aveided, as nll changes and amendments ton
the final layout, after its approval, will cause cxtra cnsts and dolnys

in the construction phasg of the project,

It is evident that the incorporation of all the abave mentinned consider-
atinns in the final layout regquires the scrvices of a specialist consultont
with the experience in designing industrinl ment processing plants under
the various conditions found in the various narts of the world,

Standard 1ayouts of this kind are impossible to preparc,

Each particular project requircs its own particular layout preparcd on
thc basis of oxpert studies of the required production, the spocial local
conditinns, and environmonts mrevailing in the gengraphical aren, wherc
the plant is going to bo cstablished,
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Appendix II shows a layout as an example of n project in Asia, with a

very specific production and under rather special local conditions.

It is a project for a combined slaughterhousc and meat processing plant
in Goa, India for 93,000 heads of bullocks and buffalos per year for
the cxport production of frozen cooked ments, canned corned beef, and
corned buffalo, petfood, mcat extract, inedible tallow, hides, bonc and

meat meal, blood meal and casings.-

The information included in this appendix is limited to the preliminary

layout of the main factory building, the inediblce building and a site
plan indicating the location of the plant in the particular geogrophicel

area.

Furthermare it includes o brief description of the processes and procedurc
at the plant, of the building sitc, building construction ond cost cst-
imntes, as well ns ¢ bricef description of the operation and a summary of

the equipment cost,

The tntal investment regquired for this preject in 1967 was U.S.$§ 4,000,000,-
made up of § 1,820,000,- for buildings and scrvices, $ 810,000,- for
rrocess couipment, and § 1,370,000,- for working copital, It was expected

to generate $ 882,000,- per year of income over and above the cnsts of
buying cattle and plant operntion, amortizotion nnd management as can bo

secen from the summory included in thoe aprendix,

Appendix III shows o different type of layout, i.v. n pig slaughterhousc

in Africa for 1,200 pigs per week as basis for a wide range of products
for damestic markets ns well os for cxport mainly to ncighbouring Africon
countries and some Near East countrics, The nppendix includes o technole=
ogical description of the operction, a list of products and o+ summary
cost ecstimnte of the plant,




CONSTAUCTION

When the final layout has been definitely approved by all parties comn-
cerned, the detail design documents hecessary for tendering and construc-
tion may be prepared.

The Detail Design

is based on the final layout and includes all drawings and specifications
as well as technical descriptions and conditions necessary for illustrating
and explaining the complete works so explicitly that competitive tenders
can be obtained from suppliers and contractors and so that the construc-

tion can be carried out according to the detail requirements of the owner,

The detail design documents are generally prepared separately for the
various trades, as f.inst,

1) Builders' works comprising site works, sewage works, foundations,
structures and all architectural details of the buildings.

2) Specialist equipment including all plant and machinery for processing
as well as overhead rails, conveyors and other items to be supplied
by specialist suppliers,

3) Refrigeration machinery and equipment including air conditioning.

4) Technical services such as
a. Boiler plant, steam and condense piping,
b. Heating and ventilation,
c. Plumbing for cold, varm and hot water including sanitary installations.
d. Electric power and lighting,

e. Compressed air, vacuum, gas or any other service systems,

The proper integration of building structure, processing equipment and
technical services is of major importance to the approval of the plant

and to the efficient operation of the plants as one unit, It is thereforc
to be recommended that the detail design for the various trades is carried
out under the responeibility of the specialist consultant as coordinator
of the individual designs carried out by consultants in the varinus trades,
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The speciclist consultant chosen for this job as coordinntor should
naturally be the nnc who has been responsible for the final leyout,

He must have thorough experience in the technique required in modern

meat processing industries and be well acqurinted with all the detailcd
requircments of the various nuthorities, cspeeinlly the health cuthoritics
represented in most countrics by the veterinar-ian directorate in the

Ministry of Agriculturc,

This nuthurity has in many countries issucd guides to construction,
cquipment and layout of plants under their control, These guides often
deal with many construction details, proscribing minimum requircments
which must bc incorporated in the construction in order to obtaining

final approval for operation,

It is outside the scope of this paper to go into details of the veterine
arian requirements as thcy not only deal with separation of "clcan" and
"unclean” layout ereas, but with type of applicablc design, and materials
for floors, walls, ceilings, floor drains, windows, doors, machines, tools,
technical scrvices, lighting, ventilation, rcfrigerntion, cte., as well as
cleaning facilities, change-rooms for personncl, In other words, they

denl with practically nll detalls of the whole plant,

This fact is another indication of the nccessity to emplny a specinlist
consultant to be responsible for the construction f the entire plant
in compliance with the veterinarian requirements not only of the home
cruntry but also of the countries tu which the plant is going to export,
Ncgligence to teke thesc factors scriously has hindered many new plants
in developing countries in obtaining import licence from countrics on-

forcing the strict requircments of their own vetcerinarian authorities,

Whoroes the spocialist consultant is expectod to have the necessary
experionce in modern planning and construction of indusirial meat pro-
cessing plants, he mgy in certain developing countrivs have to sock
assistance from local architeocts or engincers, regarding the local
building traditions and public building regulttions, as well as rogarding
availeble building matcrials, so that he con iosign the details of the
piants in accordance harowith,
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The specialist consultant should alsg collaborate with the local
technicians regarding the preparation of tender documents and methad

of tendering which can be somewhat different from country to country,
The best results through tendering are mostly obtaincd when the experi-
ence of the specinlists is combined with the expericnce of local toche
nicians, and when the traditional construction procedure car be followed

without reducing the cssontial features and qualitics of the nlant,

It will normally be appreciated by thc owner if local materials, skill
and cxperience, as well as local labour can b utilized in the construction
78 much as it is advisable and economical to do so, thus contributing to

a rcduction of forcign Currency requircd,

Provided that all the tendor dncuments have been Precarcd with duc regard
to local conditions, the procedurc of tendering should be so arranger,
that a fair and usecful competition betwcon quolified local or forcign
contractors and supplicrs can be obtained, The best procedure is usunlly
to select a certain number of contractors - minimum throg - in sach
sector of the different trades, some of whom may be foreign, cthors locol

contractors, but all considered to be gualificd to do the job properly,

If the tender documents are technically in order, the competition can
centoer on price, condition of payments and time of completion only,
This procedure is in most casecs efficient if properly supervised by the
specialist consultant, anil it is the procedure generally prescribed if
the financing is nbtained through Government loans or internationnl nid

arganizations,

In case of financing through private loans or credits, various intcroests
can arise which requirg other procedures of tendering. If, f.inst. thc
prnject promoter boforehand sclects a spocialist supplier or o building
contractor who is prepared to establish the plant on a "turnkcy" contract
based on rate poymants ovar a number of ycars or through Government export
Crodits, thon thare might not be any nced for tendering s far as the
owner is concorned. In such cases the price might be negotiated directly
between the owner and the main contractor who then in turn ran base his
Arice on tenders submittod by competing subcontractors,




This procedurc is mostly an oxpensive solution for tho owner but he
on the othar hand obtains a credit without which he might not be able
to accomplish his project.

Turnkey contractors may also bo selected through compatitive tenders
ofter the individual contractors have solicitated tenders from sub-
contractors and added thelr profit for covering the cost of administro-
tion and co=ordination. Even if this type of contracting may lead to
higher overall cnsts for the owner, he may find compensation in the ade
vantage of having one main contractor responsible for all subcontractors
and for the best possiblc completion timo of the projoct. An ocarly
complction time of a project is naturally of groatest veluc to the
owner as he saves interests on building loans and is able to start pro-
duction with profits at on corlier dato, It may in this way prove to
be economical for him to poy a reliable mein contractor extra for this

advantage.

In some countries the practice is to engage a quantity surveyor for pro-
oring bills of g.nantitiaa in addition to the dotail design prepared by
the spocialist consultant, Tho contractors are thereby able to bid on

basis of uniformly specifiocd quantities of materials and scrvices to be
rendared and the unit prices included in such bids can be uscd for ade
justment of thc to%al prico in casc the projoct is altcrod during cone
struction, This form of bidding can also bc uaecd with advantoge if the
contract should be carried out on a running cost account for materials
and scrvices actually roendered,

It is not possiblc to spocify one particular procedurc of tendering which
under all circumstances is advantogeous, It hns to be studied end discussod
between the spacialist consultant and the ownoer of ooch project and do-
termined aftor proper consideration of all foctors such as local traditions,
financial conditions, time for completion, capacity and qualifications of
local and foreign suppliers and contractors and several other factors.




The construction of the plant can start as soon as contracts with suppliers
and controctors have been negotiated and duly signed by the owner on the

onc hand, and the supplicr or contractor on the other hand,

The rasponsible specialist consultant shall Now, in collaboration with

his local colleagues, appoint a clark of works, His job is to work on

the sitc in the construction period for checking all materials arriving
,5 on the site, taking samples of materials for testing,

when requestoed by
the consultants, to rogularly report on progress of all contracts to the
consultants and the owner, and to watch the general nctivity on the site
with a view to maintaining good order,

i S VBt 2.0

Tho consultants whe are responsible for the detail design and tonder

i R, R

documents have to supervise the construction on the site through their
site architects and enginceors, They should regularly inspect the quality
and urogress of the works and hold site mectings with the contractors,
e.g. tvery week or every fortnight or oncc a month as considered
necessary in the verious stages of the construction, The consultants

hrve to request working drawings from the suppliers and contractors

M ke i

showing crection details of all special equipment being part of the plant
for which they are rasnponsible, Thesc erocction details may require certain
adjustments to the detail design drawings fnr bringing these up tn fdate,
and the consultants must chock the co-ordination of all installation, as
they are carried out by suppliers and contractors of the mroject with a
view to avoiding undesirable intorference in the smooth runni ng.

¢
1

The site architects and ongineers will also chock tho progress of all
works for issuing orders of part payments to the contractors in agroec-
mont with the conditions of the contracts. They will especinlly witch
that the progress of all contracts is following the time schedulc stip-
ulated at the signing of the contracts, so that no contractor is causing
unneceoasary disturbance or delays to the nrogress of othar controctors,

Furthermore thay shall see to it that no extra work ic carriad out for
paymonts without the acceptance of the consultant non behalf of the owner,
and thcy shall last but not least check that the exccution of the works

is up to the standard in all dotails to that prescribed in the tonder
documents and contracts,
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The consultants shall at completion of a controact inspoct and test the
works, for acceptance by thc ownar, and whon all possiblc defects have
baen correctod by the contractor, they shall issuc a certificate of

accaptance,

The consultants shall, whcen all contracts havc been completed and accepted,
assist thc owner in setting up 2 true account of all expenscs in connection
with the construction of the plant and they shall submit tn him a cemplete
sct of drawings and pertaining documents illustrating and describing thc

plant in dctails as it has becn oxecuted,

It is usually a part of cvery contract that the contractor is obliger to
assist the owner in thc running-in of the plant and they shall give a
bank gu-rantee of at least 10 per cent for at lecast one ycar agoinst any
defacts causcd by faulty design or manufacture or installation of their
work,

Tt is somctimes by more sophisticated processing equipment, requircd that
the specialist supplier is maintaining expert personnel at the plant for
assisting thc owner in trecining his personncl in propur opcration for a
period of 6 te 12 months, Such oxtra scrvices arc, however, subjoct to

soparate contracts,

The specialist consultants and their colleague consultants in the country
where the plant is erected, are working together in coullaboration during
the vhole planning and construction period., They are only respaonsible to
the owner for their work and arc usually pcid a fee in relation to size

and charoctor of the project,

Fucs to the consultants can bg cstimated as a percentage of the cost of
the works, or it can be a lump sum ogroed beforchand, or it can be wholly
or partly based on the time spent on the job. All depending on local
circumstances, on size and character of the preject, the total cost of
fees to all consultants will generally vary from 8 te 12 ner cent of the
cost of the works,
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In most cases the cost of fees will be more than co
the cfficiency of professional layouts and detail d
achieved by competitive tendering on
ments, and through the snvings

mpensated for, through
csigns, through savings
the bosis of dotailed tender docue

achieved by careful construction admini-
stretion so avoiding delays, for checking quality

and of 2ll servicoes
offered and agrced to in the contracts,

The professional technical consultants arc, when members of national and

iged tn work impartially and
in cvery respoct independont of al1 suppliers and contractors,

ceive no other compensation than the foes raid to them by the ownor or
his financial institute, Their work, obligations, and rights,

down in cthical rules acknowledged and respected by internati
izations,

international consultants organizations, obl

They ro-

arce laid

onal organe
80 as to create an atmos-hare of full confidence between the

owner and the consultants which is basic for a good and economic result
of their collaboration in realization of the rroject,







APPENDIX 1

OUTLINE LAYOUT PLUS DRAWINGS

of a Latin American

BEEF SLAUGHTERHOUSE WITH MEAT

PROCESSING FACTORY AND COLD STORE

50% of the production for export
50% of the production for domestic markets

baged on 400 heads of beef per day.




INTROOUCT ION,

The design principles adopted for the elaboration of enclosed outline
layout are based on the need of complying both to veterinarian regula-
tions of the exporting country as well as sanitary and hygienic require-
ments applicable to abattoirs and ment processing factories of the im-

porting countries.

As the site location for the now industrial slaughterhouse with meat
processing plant and cold store has not been selected, the level and soil

conditions and dimensions of the site are at this stage unknown.
The lairage is separated from the main building.

In the min building slaughtering, by-products treatment and meat products
processing take place.

On the proposed outline layout the slaughterhall is arranged on the first
floor and the by-products processing is foreseon on the ground floor
below the slaughterhall. The other mnin divisions of the plant such as
carcase chillrooms, meat processing departments, meat products stores,

dispatches, etc. are arranged on one floor at ground level (ramp h.ight).

Separation of clean and unclean working and storing areas is established

both in~ and extemally.

Facilities for future production of cormed beef have bgen foreseen in the
layout plan as indicated.

The inedible miterials rendering plant and the sanitary slaughterhouse
are arranged in a separate building, where also the boilers, water plant
and workshop are located.

Administration offices, persomnel changerooms, canteen are provided for

in a separate section of the main building.




TgCHNOLCBICAL__QESCRIF’TION
L_iveatock I-b}lgim

Lairege is arranged according to Brazilian r

egulations and divided into
three sections,

Reception and selection -

Holding capacity: 400 units
Observation

- " " ¢t 20 »
Slaughtering section - " " ¢ 400 »

Livestock is foreseen arriving at reception by truck

and on foot,
A number

of positions for livestock trucks unloading

at the same time are
provided for,

A washing and sterilizing area with suffieient facilities
is arranged for Cleaning of livestock trucks,

Sick or suspected livestock are taken directl

y to the sanitary (emergency)
slaughterhouse,

The raceway from the lairage to the stunning area is

equipped with prescribed
water showers, (-

Banho de aspensdg - and - Seringa - chuveiro, )

The raceway leads the cattle to the killing area on the first floor whare
two stunning pens are installed, Stunning is
The operator is positioned on a platform loca
to obtain correct working height,

Stunned cattle are discharged from the stunni
side door opening to the shackling area,
Another operator fastens a bleeding shackle to one hindleg of the cattle
and by means of en clectric hoiat -hg cattle is hoisted to
rall, whare the bleeding shackle roller hook automatically is sceurely

positioned on the pipe rail. The cattle is then pushed forward to the
sticking position,

performed by captiva bolt pistol,
ted alongside the stunning pens

ng pen threcugh the revolving

the bleeding

The operator performing the sticking operation stands
on a grating above the bleeding passage floor. The bleeding passage is pro-
vided with blood collecting gulley arranged by a partition wall so that

vomit will not be mixed with blood, The blood gulley is equipped with an

electr:lcally driven pump by means of which the blood is pumped to the blood

factory bleeding of the cattle,

The ovarhead reil conveyor moves the cattle carcase on to the position,
where heads are dehided and removed,
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After removal from the carccse, the cattle heed is dehorned by means of a
powerdriven circular saw and washed end cleancd in a washing cabinet. The
head is then placed on a hook on a rail conveyor which takecs the head fore
ward to the veterinarian inspection position,

The cattle carcase is moved forward to the position, where feet are skinned
and removed, The feet are collected and chuted to the leg trecatment doeparte=
ment at ground floor level.

The cattle carcase is then transferred from bleeding shackle to roller hooks,
The first operation for this purpose consists of skinning and cutting=off

of the free hindleg. This cutting is made by powered handtool. A roller hook
is fastened in the free tindlog and the roller hook is then placed on an
inclined transfer conveyor which elevates the carcese to the dressing reil.
In this way the weight of the carcase is moved away from the bleeding shackle,
which is removed from the seécond hindlog. The bleeding shackle is returned
oy rail to the shackling arsa,

The second hindleg is skinned and cut off and another roller hook 1is
fastened in the hindleg. '

The hindlegs are chuted to the leg treatment department,

The carcase is then moved forward to the next inclined rail conveyor, which
clevates the sccond roller hook suspended hindleg to the dressing rail.

From the transfer position the cattle carcase is now moved forward to the

do-hiding and dressing working positions by means of a sliderall conveyor.

The operators transferring the carcese from bleeding shackle to rollar hooks
arec standing on a platform in order to obtain convenient working height,

After transfer the bung is dropped, udder or pizzle is removed. The aitch
bone is split by powered handtool, Udders are placed on hooks on conveyor
and moved forward for vecterinarian inspection together with the hoads,

The tail is then pulled by pnoumatically operated tong.

The hide is removed from the carcase by means of a mechanicelly driven
hide=puller, and the hide is then chuted into the hide room which is located
at ground lovel,

The brisket is opened by mcans of powerdriven saw,

The carcase is then moved on to the viscerating position, whers the ab-
dominal viscera consisting of paunch and casing set is removed and placed
on the moving top inspection table. Also the thoracic viscere consisting of

heart, liver, lungs, etc., is removed and placed on the moving top inspection
table.




The carcase is 8plit by means of pPowered saw,

The veterinarian inepection is centralized so t

hat the carcase, abdominal
and thoracic viscera,

head and tongue, and udder of the cattle of the same

animal are brought forward for examination sinultancously.

After vetsrinarian approval the carcase is moved to the washing position
and thereafter it is weighed on a sliderail scalg,
befare token into the chillroom for cooling,

Sunitarz Slgghterim of Sick Animals

A separatg slaughterhall for slaughtering of sick animals is provided for,
Crippled animals can be stunned outside and brought into the
by a travel hoist, The slaughterhall is provided with slaught
sliderails for dehiding and dressing of cattle, Working- and inspection

table is installed for treatment of viscera, The cattlg carcases slaughtered

in the sanitary slaughterhall are brought into o separatc chillroom awaiting
veterinarian approval, An incincrator is installed in connection with the

classified and markod

slaughterhall
erhoist and

e

Adjecent to the sanitary slaughterhall a collecting room is

arranged for con-
demned matsrials

provided with crusher and blowtank unit to take

the condemncd
materials to the inodible materials rendering plant for processi

ng.

For the personnel working in the sanitary slaughterhousc

scparatc change
room, toilet, etc. arc established,

Blood Treatm

Blood is pumped to a blood receiving tank in the

inedible materials rendering
department, By means

of compressed air the raw blood is charged into a blood
dryer, which is equipped for pressurc cooking with steam Jacket and steam-
heated agitator, Aftor being dried the blood is discharged into a hopper
which is suspended from a travel hoist by means of which it is taken to the
mill, The mill is equipped with outlet for bagging of blood meal,




ttle Feat Tr

Cattle foet arc flushed and thareafter scalded in a water tank with insarted
perforated baskct, Thc hooves are removed by a hoof-pulling epparatus.
Hooves arc then drained and collected in bins ready for dispatch.

The forelegs (feet) after scalding are flushed in cold water end scraped
manually on working tables, Aftcr scraping the forclegs (feoet) are packed
and taken to chillroom awaiting dispatch,

des Treatment

The hide is sproad upon a table where excess fat and flesh are trimmed off,
The hide is then trimmed, the tail is cut off leeving about 8 inches on the
body of the hide, the cars, snout, and lips trimmed off. Thereafter the hide
is inspected, weighed and graded, As no curing will take placc et the
abattoir, the hides must be dispatched directly in order to avoid decompos—
ition from bacterial action,

Sut Cleaning

The paunchos and casing set is chuted into the paunch emptying room, On a
working table the paunches are separated from the casing set, The casing
sct is then passed on to the casing cleaning department, The paunches are
clovated from the table by a hoist amd opened, The contents fall into a
basin with outlet leading to a blow tank which takes the paunch contonts

to silos locatod outside the slaughterhouse building, Pmsunches arc then
flushed in a water tank before they are charged into & scalding and scraping
machine, where thoy are properly cleaned, After cleaning tho paunches are
chilled by cold water in a tank,

The paunches are then takon to the chillroom, before they are weighod and
dispatched,

The cosing set is treated in the cesing cloaning department on the ground
floor. On a working table the rounds are separated from bungs, middlss and
ruffle fat.

The rounds are then pulled onto the pan of the beof casing cleaning maching
lins and hookad on the corweyor, The cleaning process then follows automat-
iocally, The casings are turnod for efficient cleaning,

The beaf middles and bungs are deslimed on a separate machine,
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dispatch,

Hags Treatment

After vecterinarian inspection cattle heads are chy
room, The jaw of the head is pulled by means

cloven by a head splitting machine, The knife of the head splitting machine
made not to damage tha brain,

All head meat is trimmed off and is then
packed, After weighing the head meat packs are taken to the freszer room
and are ready for dispatch,

ted to the head cutting
of tool and the skull is then

further treatment,

Edible Fat Treatment

Edible fat for processing originates from the
boning operations,

slaughtering and cutting-
cleaning department into flush tank in the raw fat chillroom,

Thoracic fat is collected in movable tanks in the slaughterhall wherc the
thoracic organs are Separated. Kidney fat is pulled off the carcase after
veterinarian inspection, collected in movable tanks and chuted to the raw
fat chillroom,

Edible fat from the cutting=boning department is collected in movable tanks
and wheeled to the raw fat chdllroom,

Only intestinal fats are washed before processing,

The movable tanks are emptied by a tilt-lift into a hopper which is pro-
vided with a screw conveyor taking the fat to the continuously working
fat rendering plant,

The continuous rendering plant is arranged for working at low temporaturc
to obtain high quality product, The plant is provided with a mincer, which
is equipped with heating discharge pipe. The fat is further heatod in tank
provided with egitator, The solids are then separated from the ligquid fat
in a horizontal type centrifuge, Remaining solid particles and water is
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removed from the fat in a refining centrifuge. Gluc water from the refining
centrifuge is roturned to the agitator tank. The finished fat is taken to
an intermediate fat tank, From the tanks fat is pumped through a water
cooled hcat exchanger into drums. The weights of the content of the drums
are controlled during the filling., Edible fat is dispatched in drums,

Incdible Materi‘gls Treatment

All inedible materials are transported to the inedible materials rendering
plant by means of the blow tank system. Four blow tank units arc installcd
in the plant. Each unit consists of a mincer for crushing of bones, ctc.,
which discharges the inodible material directly into the blow tank which
has a pipe conncction to recoiving tank in the inedible materials rendering
department, By mcans of compressed air the materials arc transported from
the blow tank through the pipe to the receiving tanks,

One blow tank unit is locatod in the head cutting department. This blow tank
unit transports head bonas, etc. to the rendering plant. Ancther blow tank
unit is installed adjacent to the slaughtorhall and peunch cmptying and gut
cleaning department and is intended for transport of inedible matcrials from
these dopartments, For transport of bones and other inedible materials
originating from the cutting and boning department a blow tank unit is in=
stalled adjacent to the cutting«boning room. Ong blow tank is installed in
the sanitary slaughterhousc for transport of condemncd materials to the
rendering plant.

From the receiving tanks thc incdible materiel is charged into dry-melters
by compressed air,

In thc dry-meltcors the material is cooked and sterilized under pressure,
Aftar pressure~cooking the vapour is cvaporated and the material is dried
so that after the dry-melting process only meel and fat remain,

The matarial is then discharged from the dry-melter into a percolator
where fat is drainod off, After drainage in the perccolator the cracklings
still have a substantial content of fat., Therefore thc cracklings are
filled into a centrifuge basket which is moved to a centrifuge by means

of an overhead travel hoist. The basket is lowered into the centrifuge

for processing. Alternatively the fat is removed by an expeller press.

Fat from both percolator and centrifuge is collected in a blow tank from
whare it is taken to intermediate tanks. The fat is then refined in a
centrifuge before it is filled in drums and stored before dispatch,

|
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The cracklings after centrifuging are taken to arcas for cooling, before
thoy are charged into a mill, The mill is cquipped with bagging and
weighing apparatus, and the meal is filled in bags for storage and dispatch

Chilling of Cattle Carcases

, - After slaughtering the cattle carcases are taken to the chillrooms, Ench
j chillroom holds approx, 260 cattle units corresponding to approx, 520 half
’ carcases, The chillrooms are equipped with highlevel sliderails, The
temperature of thg cattle carcases is lowered quickly during the first
six hours after slaughtering so as to bring down the surface tomperature,
thareby reducing the bactorial growth. Thereafter the remaining hoat of
the carcase 1is extracted over the next 10 to 12 hours to bring down the
temperature of the Carcasc to approx, 4°C. The chillrooms should hold
approx, 800 beef carcasags corresponding to two days® killing,

Edible Offals Treatment

After veterinarian inspection and approval the edible offals are separated
and hearts, livers, tongues, kidneys, etc. are placed on trucks provided
with hooks aor pans and teken to the chillroom for cooling, After cooling
edible offals are packed in cartons internally lined with plastic foil
and weighed, The cartons are stacked on pallets and taken tu the freczing
tunnel and thereaftor stured in the freeze store roady for delivery,

mttim and Bonim Operations

Cattle carcases arc quartered on the rail immediataly after removal from
the chillrooms and thereaftor slided to the cutting positions,

The cutting and boning cquipment consists of three arrangements intendcd
for processing of:

Arrangement a) Forequartars for export
" b) Hindquarters for axpart
" ¢) Fore and hindquarters for home market,

A separatg arrangement is provided for trimming of bones originating from
the cutting and boning tables,

The quartered carcasce are brought forward to the positions where they are
divided into primal cuts, The primal cuts are placed in plastic trays,
which are moved on @ powered roller table to the cutting table positioned
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along both sides of the roller table, Ench cutting table is provided with
stands for plastic trays for primal cuts and finished products., Further-
more sach cutting table is provided with cutting board and stainless stcel
table top with chutes to the plastic trays,

All groducts from cutting and boning positions are sorted and placed in
plastic trays and brought forward to the controlling position by roller
tabls conveyor,

At the controlling position finished meat cuts, trimmings, and bones arc
woighed and the quality of the products is controlled. The work performed
by each operator this way is contrclled and possible adjustments to the
cutting operations can immodiately be implemented,

The tray containing approved meat cuts is then repositioncd on the roller
tablc conveyor, which takes it to tho packing department,

Meat cuts intended for cooking arc taker, by another roller tablec cornveyor
to the cooking department,

Bonos arc charged onto a band conveyor leading to the bone crusher and
blow tank unit by means of which they are transported to the inedible
mataerials rendering plant for processing.

Finished meat cuts and meat trimmings arc packed in cartons internally
lined with plastic foil, The cartons are weighed, marked and placed on
pallets, The pallets are taken by fork 1ift truck cithor to the freezer
rooms or chillroom for stof‘ing and delivery,

Cooked -« Frorzen Meat Production

The meat arriving in the cooking department in plastic trays is filled
into perforated meat baskets, which are hoisted into open water cooking
kettlos, After coocking the meat basksts are taken into the filling depart-
ment, where the meat is filled into artificial casings. The weight of each
unit is approx, five kilograms, Thc meat packs are placed on trucks with
racks and moved into a chill-freeze tunnel for freezing,

The frozen meat packs are then takan into the packing department and placed
in cartons, The cartons are closed, marked and placed on pallets. The
pallets are taken by fork 1ift truck to the freezer store and the products
are ready for dispatch,

The department for processing of cooked-frozen meat products is entirely
separated from other parts of the factory and is provided with its own

entrance, persomncl facilities, change rooms, etc,

L AT TME o e ome
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ST TED
Snghterigg .
Cattle

(Average slaughtered weight
each carcase: 200 kgs)
Cattle carcases

By-products (from slaughtering process)

Blood
Hides

Edible tallow
(Thoracic, abdominal, kidney fat)
Casings

Paurchas

Tails

Brains

Head meat

Tongues

Livers

Kidneys

Fore-legs with hooves
Inedible materials
Paf.nch content

Casings content

Cuttgm and Bonim,

Exportation (S0X)
Yield of 200 cattle carcases daily s =

Hindquarters, weight each 98 kgs
Meat cuts 75,2% of 19.600 kge
Bones 17,4% of 19.500 kgs
Trimmings, fat otc. 6.9%
Loss 0,9%

Daily

400 units

80.000 kgs

5.600 kgs
9.600 kgs,

3.680 kgs,
3.600 Kkgs,
3.440 kgs,
380 kgs,
160 Kkgs.,
1,400 kgs.

440 Kkgs.;

2.400 kgs,

400 kgs,
4,000 kgs,
12.400 Kgs.
25.040 kgs,
4.160 kgs,

19.600 kgs.
14,700 kgs.
3.400 kgs,

1.350 kgs.

150 kgs,

Hourly

max, 60 units

12,000 kgs




Forequarters, weight each 102 kgs

Meat cuts, 75,9 % of 20,400 kgs
Bones 18,7 % of 20,400 kge
Trimmings, fat, etc. 5,9 %
Loss 0,5 %

Home market (50 %)

O0f 200 cattle carceses dally:-

20,400 kgs

15,500 =
3.400 =
1,400 =

100 -

65 cattle carcases are dispatched in quarters
68 ¥ " " " * primal cuts

720 " " " bonad out.

Yield of 70 cattle carcases boned out daily:=

Hindquarters, weight sach 98,4 kgs
Meat cuts, 75,2 % of 6,890 kgs
Bones 17,4 % of 6,890 -
Trimmings, fat, etc. 5,9 %
Loss 0,5 %

Forequarters, weight sach 75,8 kgs

Meat cuts, 74,5 % of 5,310 kge
Bones 19,9 % of 5,310 kgs
Trimmings, fat, etc, 5,1 %
Loss 0,5 %

Pontas de Agulha, weight each 25,8 kgs

Meat cuts, 85,9 % of 1,810 kgs
Bones 13,8 % of 1,810 kgs
Loss 0,5 %

6.890 kgs

5,180 =

1,200 -
475 -
B -

5,310 kgs

3,95 =~
1,060 -
270 =
35 -

1,610 kgs

1,553 =
250 -
7 -




i
!

ﬁ——

- 13 -

SUMMARY OF PROCESS EQUIPMENT,

Cattle Slaughter Line,

M~x , capacity: 60 units per hour corresponding to 400 units dnily in one

shift and 8 hours' working day,

The slaughter line in general provided with the following equipment ;-
Stunning pens
Bleeding hnists with automatic landers
Blceding passnge rails
Shackel return rails
Transfer platform
Transfeor rail clevator(s)
Empty hook hoist
De=hiding platform
Hide puller(s)
Dressing conveyor
Cattle head conveyor
Moving top inspection table for paunches and edible offals
Inspection platforms
Splitting nlatform
Mechanizcd, modern, labour-saving handtools
Sliderail secalce

Washand boasing and tool sterilizers,

Gut Cleaning Equipment,

Max, capacity: 60 sets per hour,

Gut cleaning cquipment in general consisting ofi=
Paunch~ and casings separation table
Paunch emptying basin
Paunch flushing tank
Paunch wesking- and scalding mchine(s)
Paunch chill tank
Casing scparntion table

Automatic casing stripping and cleaning machine 1line
Stainless steel casing vats
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Casing sorting and calibrating tables
Casing salting table

Casing salting and bundling machine
Scale

Cattle Fora-lga Troatment

Max, capacity: 240 legs per hour.

Cattle fore-legs cleaning equipment in general consisting of t=
Cattle fore-lag scalding and flushing tank
Hoof puller
Scraping tables with flush basins,

&du Tregtment

Max. capacity: 60 units per hour,
Hides treatment equipment in general consisting of i«

Hides chute from slaughtcrhall
Hides trim and wash tables
Scale,

Cattls Hoads Treatment
Max, capacity: 60 units per hour.
Heads treatment equipment in generel consisting of i~

Head splitting machine
Jaw puller
Cutting tables,

Edible Fat Rendoring

Max, capacity: 900 kgs per hour, corresponding to 7,150 kgs daily, in

ono shift squal to approx, 8 hours' working day,
The fat rendaring equipment in general consisting of ;=

Screw conveyor with truck 1ift

Continuously working rendering plant with mincer, cooking pipe

and kettle, horizontal centrifuge, r. "ining centrifuge, fat
tanks and water cooler.
Scale,
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Inedible Materials Treatment

- Max., ceapecity: 1,450 kgs per hour, corresponding to 21,650 kgs daily
in two shifts equal to epprox. 16 hours * working day,

The inedible materials rendering plant in general consisting of:-

Receiving tanks for crushed raw material

Dry melters with percolators and fat tanks

% Centrifuge with baskets

i Fat settling tarks (alternative expeller press)
Fat refining centrifuge

Meal milling and bagging machine
Scale,

8lood Treatment

Max. capecity: 400 kgs per hour, Corresponding to 5.600 kgs daily in
two shifts equal to approx,. 156 hours' working day,

The blood treatment plant generally consisting of:-

Blood pump

B8load receiving tank

Dry melter with hopper
Milling and bagging machine.

Meat Cuttim and Pu:kim
Export

Max, cepecity: 200 cattle Carcases deboned per 8 hours,
The cutting and Packing equipment 1n general consisting of:-

On~the-reil primal cuts squipment

Roller corweyor table for plestic trays for meat products
Separate one-man cutting and boning tables connected to roller
corveyor table.

Roller table scale

Packing tables with acales

Packing roller tables

Carton closing machines

Bone corweyor

Fat and trimminga corveyor,
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Iome Varket

Max. capacity: 70 cattle carcases deboned per 8 hours.
Equipment seme type as mentioned for export,

- F Process
Mex. capacity: 10,000 kgs per 8 hours.
Equipment for processing of cooked - frozen meat generally consisting ofi:-

Open cooking kettles
Perforated meat baskets
Travel hoist

Meat receiving tables
Filling machines,

The above equipment is based on traditional procedure. A more advanced

procedure may be advantageous and this alternative is at present being
examined,

Blow=t tem

Inedible materials are transported to the inedible rendering plant by

means of blow-tanks. Four collecting ersas are located in the plant and

each is equipped with a crurher-blow=tank unit, Two of these arpas are

located in the slaughterhouse and one adjacent to the cutting eand boning
department. One collecting room is located at the sanitary slaughterhouse ;
intendod for materials origineting from this departmont. |

Various Couioment
Overhead slide railss-

Overhead slide reils are Arovided for in slaughterhalls and carcass chille
roome, Furtherwors in the outting department:

Washing and sterilizing:=-

Woshing machine for plastic trays (cutting and boning department)
Fortable high-pressure washing units for mechinery, etc,

Handwash basine and tool sterilizers at operating positions.
Mixing fitting (hot - cold water) with hose and nozzles.
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Internal treneport ;-

Roller hooks with stainless stec) hooks for cattle carceses,

Trucks with trays and (or) stainless steel hooks for edible offals,
Trucks for cooked ~ frozen maeat,

Fallets for frozen and chilled meat in cartons,
Forke11ft truck serving packing and dispatch area and cold stora,

Befrigerstion Machingry
Centralized compressor and control room, Automatic regulation,
Refrigerant ; ammonia, Pump ciroulation system, Serving the following

rooms -
Chillrooms, cattle carcases
" edible offals
" retained carcases (detention)
Freezing room, head meat
Chillroom, cattle fors-legs
. Paunches and casings
" edible raw fat
Crilliooms, boned, packod meat
Blast chill, cooked meat
Freezing tunnel, boned, packed meat
Freezing store, boned, packed meat

wmmmm
Central compressor unit with water cooler,

Cooled water circulation system to air conditioning units, serving the
following rooms;-

Qutting and boning dopartment
Paoking department
Dispatch
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ESTTMATED CONSUWPTIN

Oaily water consumption, approx,
Max. hourly water consumption, approx,

Oaily stcem consumption, approx.
Meuc, hourly steam consumption, approx.

Note: The inedibls materiale rendering and blood drying plant is proposed

to operate in two shifts,

Deily electricity consumption, approx.
Mox, hourly eslectricity consumption, app.

eoom“

2(!31»3

45,000 kgs
?7.000 kgs.

3.100 kwh
1,000 kwh,
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Unloading 1ive cattle and lairage
Slaughtering

Legs trentment

Hides treatment

Heads trentment

Cleaning of paunches

Gut clenning

Edible fat rendering
Emergency slaughtering
Carcase handling

Inedible mtarials rendering
Cutting and boning

Packing of meat products
Processing of cooked ment
Dispntch

Technical personnel

Internal transport, etc.

Not included in the list:-
Administration personnel
Monagement staff
Veterinarians
Laboratory personnel, etc.

Number of persons
4
24
5

BUDNN

n &
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ESTIMATED INVESTMENT

Technological Machinery U, 8, Oollar
Cattle slaughtaring MaChiNGrY ....eseeccccessccsssssssssnsssee 77,665
But cleaning MAChINEYY. .y vseetoreoeronosssacosesosassnsnsnoses 25,400
Cattle logs treatment eqUIPMENT ....ccvveesessossesnsnoosnness 2,800
Hides treatment eqUIPMENt ... ....eieeveossccsosssosssecnsssess 1,996
Cattle heads troatment eqUAPMENE ....0evseescercescsconscnnnes 3,125
Edible fat rendering machingry .....eeeeeescoccessoscoscnssses 57,680
Emergency slaughtering aquipmOnt ... eeescoceoscsscsscoesesses 5,365
Inedible matorials rendering Mmachingry .....eeesececesssoeesees 75,860
Blood treatment machinery G e e e st ettt et eestrerest esassnensse 16,315
Meat cutting and boning equipment C 60 s e et esetesesseeensses e 83,630
Cooked - frozen moat processing @quipMENt ........eeoeeeeeevess 49,050
Blow tank SyBtem ....uieivesercsecesenssrosscsosnsssessensesss 59,7680
Overhead rails, and various equiPMBNt ,.....veeeesoceccnsons s, 103,885

Total nc-n-ccccc..n-.lnnc..oc.o--n-.o.nncnn.nol.c.n...cc..-.-c %2,&0
nafrigeratim Mhinm'y 00 0000000000000 000 0PPIICNIRNIROGOOIDROCEIOIIITDLRY 570'”
&mtim of mmnery ..O.o....llll...ccc..ll.l...l.co...c.... 170.@

Building Works

Including all installation for drainege,

stoam, steam boilers, water treatment,

eloctricity, lighting, etc.

axclusive of sito preparation works and

sowage d13poBal PlANt seseessssscsccrscssscossnsnersonssoseess 3,120,000

Tml 1mutm Il...CC.I....C'......IIC.II....CI.....llllll. 4'4&'“0

Expanscs not in.luded in the above estimete:-
Gite purchasa cost
Contingencies
Project planning feess
Construction administretion feee
Intcrest of construction loans, etc,

A1l costs in this appendix are based on 1972 price level,

J/gry
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CATTLE SLAUGHTERING — DAILY 400 UNITS. EACH 395 KGS = 158.000 KGS
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SECTION a-a

FRONT VIEW
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APPENDIX 2

PRELININARY LAYOUT PLUS DRAWING
of an Indian

CATTLE SLAUGHTERHOUSE WITH
N

NEAT PROCESSING FACTORY
N

based on 300 bullocks and buffalos per day

100% for export.
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PROCESSES AND PROCEDURES AT THE PLANT: A G=NERAL DESCRIPT ION,

A. SLAUGHTER,

We were originally under the impression that substantial numbers of
Indian cattle would be subject to ante-mortem condemnation and that
8 separate slaughtering layout would be needed for this purpose, We
have seen little evidence of such need, and would provide only e

minimal space adjacent to rendering operations for that purpose,

Cattle and buffalo would be slaughtered at a projected rate of 300
per day (40 per hour), the particular system to be described in a
later sectior. Approximately 1/3 of this number would be buffalos.

We would expect post-mortem rejection of perhaps 5% (with 10% perhaps
in the March—June period), the carcasses and viscere of which would

be conveyed directly to inedible processing.

Slaughter would be in conformance with Moslem prectice. A hide puller
will be used. Gravity flow rail dressing will follow, with workmanship
and inspection practices in conformence to American standard, with all
inedihle byproducts being channeled to inedible area to furtier pro-
cess. Provision will be made for conservation of pharmaceutical raw
materials, Hides will be brine cured, lightly salted, packed and sold
to interim buyers or to the export market.

Livers will be sold fresh for local consumption to the degree local

demand warrants. Beyond that, they will be diverted to pet food.

Edible offal having no local markat will be processed either into
sausage products or into pet food, or as a final disposition, to

rendering.

Provision will be made for diverting to local trade carcass meat to

satisfy local demand.

B. PROCESSING: EDIALE,

All products to be sold abroad will be in sterile form, the nature and
volume of which will be detailed later. It is intended that hot car-
casses from the slaughtering section will be moved directly into
boning, the boned meat will be trimmed and channeled directly into
chopping equipment and into cooking process. The cooked meat, in tum,

will then be moved into various channels, depending on the ultimate

product form.
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BUILDING SIT| E, BUILDING CONSTRUCT JON AND ESTIMATES.

The size of the available area of lang at USGAQ is much larger than
required, It has bgen considered +n the first inscance more feasible
to feed the cattle with hay cut in the neighbouring areas and therefore
an area of approximately 180 acres only will be required.

Foundation, excavation and levelling of the siteapg expected to he
extremely difficult because of the high content of iron ore in the ground,
The bearing capecity of the ground is on the other hand very high,

The buildings for the plant are consisting of main factory building,
lairage building, office, canteen and cloakroom building, hoiler house,
inedible rendering plant building and pacific separator. The latter needs
not to be inside & building. It may be considered to join the huile
dings for Inedible Rendering and the Main Factory depending on the
regulations in thg countries receiving the products,

The water consumption for the plant is estimated to be in the region
of 100.000 Imperial Gallons Per day. Several wells have been sunk by
Mr. Sapre on the site near the river, but all thes. wells are giving

found closer to the plant, to drill s deep well, which can procure spring
water, We have not been able to get copies of geological maps for the
aree and are therefore not able to evaluate these possibilities,

Our estimate has been based on such a deep well with pump and water
storege for one day's consumption only,

All sewage water has to run to the Mandovi river. we recommend that

as much of the blood as possible is collected tao avoid blood in the
Sewage water and bad discolouring because of blood. We also recommend
removal of manure, paunch content and grease., Manure and paunch content
can be used as fertilizer on thg neighbouring fields. The grease will
be removed in a pacific separator,




The main pipe to the landovi river is approximately 1.2 km long and

has to cross the steep bank of tlandovi river and be laid into the river
to some distance from the river banrk. ''e have been told, that no further
treatment of the sewaqge is necessary for discharging into the Mandovi

river.

Electricity is available from a main power line not far from the site,
The Electricity Board will provide the supply to a transformer on site,
which has to be purchased by the plant. Exact powver cost was not avail-
able because certain duties and taxes had to be decided by the Delhi
Government, but an approximate price of 14 Paise Plus tax - the magnitude

of which is not known, - was mentioned,

From the labor commissioner in Pan jin it has been stated that it is not
necessary to provide housing for the labourwson site. If it is found
difficult to find sufficient number of labourers in neighbouring districts,
we would recommend that a bus service, possibly to Panjim, is provided
by the Plant, For the foreign executive staff it will no doubt be neces-
sary to provide housing. We have not includad *his housing in our over-
all estimate. If fur instance 5 houses should be provided, these would
cost approximately 130.000 U.3. .

To the north side of the plant we have allowed for an area for cattle
holding, Th. will be devided in pens and shall mainly be used during
the rainy season. The cattle, we recommend, are fed in these pens and

not depending on the grass in the area only .

All the buildings we suggest shall be of very simple construction con-
sisting of reinforced concrete foundation and floors , walls constructed
of the local ore blocks, partitions in bricks, roof construction in

the best possible ventilation and cross winds to the rooms, we suggest
to leave a 3' high gap at the eaves closed with fly netting only. This
opening must be covered by the roof or special louvsr constructions

to keep the Monsoon rain out. At the ridge of the roof we suggest a

similar ventilation opening.

It is generally important that the quality of the inside finishes comply
with all the veterinary and hygienic requirements ql] over the world, or
anyway, in the countries which may become a market for the products
from this factory. We recommend that floors are made in non-skid grano-
litic floor finish and walls are tiled with the local type of tile to



rail height, or at least two meters above floor level in all production
rooms. The local glazed tile is equivalent to a European bath-rogn tile,
and is therefore not very strong and will not be able to wi thstand much
abuse To import an industrial type of tile is considered far tog ex—

pensive,

The building cnst estimate has been based on the ahove specified buil~
ding construction and on the assumption that the GOA Government provides
land for plant and holding grounds, a water well 0r wells giving a sup-—
ply of 300.000 Imperial Ballons of potable water per day, a substation

on site from which the Power is supplied, Tarmac roads and yards through~

out the plunt and permission to dispose of effluents into the Mandovi
river.




BUILDING CUSTS: Sq. Total
Bays Meters u.s, § u.s. §.
Killing Floor, Sticking
Area, Blood Room,
Detention & Condemned
Material Room 16 392 140 83000
Hide Noom & Salt Store 8 296 90 26600
Casing Store 1 37 250 9250
Casing Department 6 222 140 31000
Carcass Chillronm 4 148 250 37000
Edible Tallow Ruom 3 111 50 10000
Cutting Room 14 518 120 62000
Engine Room, Toilets
G Lavatory 0 259 180 46600
Roum for special cuts
& Washing 10 370 120 44400
Cenning Department 18 666 120 60000
Blast Freszer 6 222 330 73500
Holding Freezer 6 222 290 64500
Shipping & Product Storage 37 1369 80 109500
Lar - re 10 370 80 23500
Peo v hon ..i_..‘._u..- 208 120 51400
153 2661 7374350
Add for Hide 6 Bloocd Tank 8000
Add for toading Ramps 108 mzét 7 § per m2 ) 760
Total Cost of building work fer Factory Building 746610
Piped Services 15% of 746610 111990
Electrical Installation 19% of 746610 74661
Refrigeration Plant #3500
Dreinage outside buildings 16000
Sitework including pens for 3000 animals 52000
Water supply (Vater storage and Pipework) 30300
1115061
Office and Welfare Building 1100 m° at 140 o/ 154000
Pacific Separator and Manure Collection 29000
Boiler House and Vorkshop 290 mzat 90 S/m2 26100
Inedible Rendering Building 1000 e at 90 $/m2 90000
Boiler 110000
Lairage 950 e at 70 $/m2 66500
Total Building Cost U.S. § 1590661
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TECHNICAL ADMINISTRATION,

The cost of the technical administration including Congulting Engineers'
and Architects’ fees for preparation of plans, specificetions, tender
documents and Supervision of erection will he aprroximately 10% of the tota)

cost of buildings, installations and equipment i.e, 230,000 u,s, $.

OPERAT ING, EQUIPMENT CosT,

In the operaticn of this plant it ig anticipated that all bullocks and
buffalos will pbe slaughtered according to Moslem rites, The animal would
be hoisted to a gravity rail, and skinning and dressing will be performed
while suspended frum this rail. The designed rate of Speed is 40 heads

their work. Of the variety meat it is intended to save cheeks and head
meat, tongues, hearts, livers, lungs, milts and both beef rounds and
middles to the extent permissible,

ported to a yard aree where it will be mixed with manure from the nolding
area and used as fertiliser in the pasture area. Hides will be conveyed
from the dressing floor to the hide room where they will be trimmed and
then cured in brine in an imnersion vat where they will be cured for g
minimum of 14 hours in a saturated brine solution. The hides will be kept

in continuous agitation by me. hanical paddles during the curing periad,

After cure the hides are to be drained over night, graded, bundled, tied

and placed on pallets for storage and shipping,

cial conveyorized trimming tables,

For the production of special cuts a Special trimming and packing arrange-
ment is located in the Cutting Room. The meat will be teken off a con-
veyor, trimmed, filled into fibrous casing, pulled tight and closed with

a tipper clipper rloser, The meat in fibrous casing is then trunsforred

to racks and on rail push ; 5
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rack is taken to a chill tank where the meat is submerged in chilled water.

After chilling the moat packets are tightened and placed on shelf trucks
and pushed into the freezing tunnel. After freezing the packets are
packed in cases, weighed, stencilled for identification, placed on pal-

lets and stacked in the Holding Freezer.
FProduction of corned beef is carried out as follows:

The boneless meat is taken through a hasher with a 2" eliptical plate
and from there transferred to a jacketed cooking kettle for cooking where
cure and spices arc added. When the cooking is completed the meat is emp-
tied out of the cooking kettle onto a perforated conveyor with a tray
under for collecting the soup. The meat is conveycd to an inspection
table and is transferred to a corned beef stuffer for filling into cans,
On a conveyor the cans are transported to the closing machine. The cans
are falling out of the closing machine into a retort basket standing in

a water cushion. The full basket is hoisted into a vertical retort,

After sterilizing the basket is transported to the labelling table for
hand labelling, packing and pslletizing. The loaded pallet is trans-—

ported into the shipping area for storage.

The soup collected in the cooking room is pumped into a vacuum cooking
kettle and in an svaporator brought down to 20% moisture content. The

extract is filled into cans.

The all meat pet food would be produced from cheek and head meat, hearts,
lungs, tripe, meat and bone scrap and blood in the most suitable product
mix.

To assure the correct mix, the products are weighed on a batch conveyor,
which fills the raw material into a grinder discharging into a cooking
kettle. After cooking the pet food is filled into cans in a filling
~achine and the cans are closed in a can clossr. After a labelling
wchine, the cans are packed in cases, palletized and stored in the

-:pping area.

--gla tallow is rendered in a small melter discharged into a percolating
k and from there pumped over a 100 mesh screen into a storage tank,
-~ rng storage tank the tallow is filled into drums.

¥
;
©




COST_OF EQUIPMENT,

Sticking Aren: ...........

Killing Floor: .,.........

Hide Room: ......c.00evene.

Casing Department: ........

Detention & Condemned Material Room:

Killing Floor, Grading Arec and Carcass Chill Room:

Cutting Room: ...............

Room for Special Cuts: ..
Washing Aren:
Canning Department: ......

Pet Food Depertment:

Edible Tallow:

Shipping: ....

INEDIBLE RENDERING BUILDING,

Slaughter Hall: ..
Raw Material Room: ..
Rendering Room:

Lairage: .....

Additional Items: ...
Total ...

Contingencies: ....

Total cost of Equipment including

Treight and installation:

u.s.
u.s,
u.sS,
u.s,
u.s,
u.s,
u.s,
u.s.
u.s,
u.s,
u.sS.
u.s.

u.,S.

u.s.
u.Ss.
u.s,
u.s.

u,8

" O O ® S G ¢ ® B 5 ® O o

18,720, -
89.220,-
22.800,-
34,830, -
32.100,-
18,850, -
81.600,-
34,400,~

2.000,~
96.000.~
44,400, -
10.680,-

49,350,-

5.&5 e

13.1m'-

‘ 123.7m'-

9.300,-
10,000,-

U.S. ‘ &.875'-

u.S

111,125, -

u.5. § 910.000,-
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SUMMARY , us. §

A

Dollars paid for Animals: .........ce000ve0000000ss000 2,151,400
Dollars paid Labour: ........econeiseesencssnssnnnsoses 70.637
Dollars paid local Suppli@S: .....ceeeceveesnssssssss.s 1,342,532
Net Foreign Exchange Generated: ......c.cce000000..... 4,600,000
Investment Buildings + Technical Administration: ..... 1.818,000
Working Capital required (1/4 of total sales): ....... 1.370,000
Investment Equipment: ........ccceveevnencnccsesnnnses 810.000
Total Capital required: ........cceeivneveescencenesss 3.998,000
Return after Expense before Tax: .....ceecvveeeeenae.. 882,513
Depreciation added baCK:.....ceovceveesersenssceaseses 171,100
Cash Flow beforo Tax: .....ceveevvecssncsrisncssessass 1,063.613

percmtage tO InVGStmnt: LI U B ICRY NI Y B R RN Y BN BCR BN BURY B Y W ] 26'4$

All costs in this appendix are based on 1967 price level.
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APPENDIX 3

PRELIMINARY LAYOUT PLUS DRAWING
of an African

PIG SLAUGHTERHOUSE WITH

BACON/SAUSAGE AND CANNING FACTORY

504 of the production for export

50% of the production for domestic markets

based on 1200 pigs per week.




GENERAL DESCRIPTION OF THE 'AYOUT,

The layout has been shown on the attached drawirg No. 916-4., The sug-
gested plant is a one-storey factory block with the same distance between
the grid lines and the same ceiling height all over. This way of construc-
tion gives n very cconomical building which can be either pre-fabricated
with groat advantage or cast in situ with nearly the same advantnage as

the same shuttering can be used again and apain., The estimatoed building
time is 18 months,

A very light building shall be constracted to hold the live pigs with

two sections, one for "clean" pigs and one for "unclean" pigs.

From the lairage the pigs are taken to the factory building to the
sticking room uhere they are electrically stunned and hoisted onto the

blecding rail,

Thee sticker will stend close tu the blood room sand through a haolilow
knife provided with a natural casing, the blood will run into a milk can
in stainless steel inside the blood room when the collection of edible
blood is reqguired. The blood will be stored in the room in batches with
blpcd from about 10 pigs which will be awaiting that the pigs from which
th, tlood stems will hove passed the veterinary inspection without any

comments,

From the bleeding rail, the pigs will go through the scalding tank and
dehairer, flame oven and brushing machine onto the evisceration table
which is directly cnnnected with the qut cleaning department by a hatch
through the wll,. The dressing line is separated from the unclean part

of killing line by a wall. The <set of plucks will after inspection be
transported to the plucks chillroom adjacent to the killing floor where
the separation can take place and after chilling packing into boxes for
freezing and transport through the door into the Freezer can be easily
managed, and the parts needed in the production are taken into the ad-
Jjacent production rooms. The leaf-lard cuan go into the lard rendering
department and fat from the gut cleaning department can be transferred to
the lard rendering department through a hatch in the wall. For the packing

and storage of the lard, a small cooler has been allowed for. From this

coocler the distance to the dispatch aree is very small,
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When the set of guts has been inspected it will be pushed into the gut
department where it is separated and cleaned. A special room has been
provided for salting and calibration of casings produced within the plant
and for taking in casings from the outside. The finished casing is stored
in a separate cold room.

All condemed parts of the carcass or parts which are not utilized for
the production of products for human consumption are brought into a
separate room where all the materials which can be used for the manufac-
ture of dog bisquits are taken into the dog biscuit manufacture room and
the remainder thrown into containers which can be easily picked up by

a lorry for trensport to the inedible rendering plant.

Aftar weighing and grading the pig is pushed on to the pre-cooler con-
veyor and taken to the pre-coolir. The carcass will remein here for
approximately three hours and cooled completely down before bringing

into the carcass cooler whers ths temperature will be cqualized over the
night. The pre-cooler can also be switched over and used as an after-cooler
for the last pigs of the day's kill. If pigs are required immediately at
the cutting dopertment they can be taken directly out of the pre-cooler,
if necessary.

The cutting department is arranged for complete boiing of the pigs and
only a very smnll room has been arranged for beef brought in from outside.

After completed cutting, the hams and middles can bo brought in for
curing, the sausage meat stored in the sausage meat coolers for frash or
cured sausage ment. In the centre a washing room is positioned where all
the meat containers holding a fixed batch of meat will pass on their
way back from the production roome to the cutting department. Hooks and
gambrels can be washed in this area as well.

The sausage manufacture has been separated into two parts, one for frash
sausages and one for continental sausages. The latter department is
provided with a central cooking area with a hood above to remove the
vapour from the room. After completed production and packing, sausagas
are put on pallets and stacked in the dispatch cooler.

Cured meat which is being smoked is taken direct from the curing room
into the smoke room where the smoking will be carried out in smoking
cabinets. Bacon middles which are being slicea will be taken to bacon
coolers in order to bring down the temperature of the bacon to the rignt




slicing temperature. The handling is facilitated by using the same trucks
as those used in the smoke cabinets inside the bacon coolers. On the
other side of the bacon coolers the bacon can be trken out into the
slicing department for slicing and packing. After packing the bacon is

put on pallets and transferred to the dispatch cooler,

The products which are being canned are transferred to a separate can-
ning department which is positioned adjacent to the general store. In
this way the cans can easily be transferred from this store to the can-
ning department, The canning department is provided with a separate

cooler and incubator,

In the bottom cormer to the right, a pie department has been incorporated
with o separate room for dough mixing, e scparate one for baking and
packing, and @ small pie cooler to bring down the temperature of the pies
before they are transferred to the dispatch cooler. A separate dispatch
area is positioned centrally and adjacent to the freezer., In this depart-

ment the orders will be sorted nut ready for loading onto delivery vans,

All transport is based on fork-=lift transport, and all finished goods
will be transported on pallets and stacked on pallets in the chill-rooms

and the freezer in order to give the best efficiency of the rooms,

In the bottom right corner, changing rooms, washing rooms and toilets
for the workers have been centralized. A door to the outside will be the
workers' entrance, and at this point one guard will control entry and
departure from the factory as well as workers going to the cloek-rooms
and the toilets., In the same corner, closely connected to the dispatch
area, the administrative offices have been positioned, Laboratory and
changing rooms for the veterinary officers have been located in this aren

as well.

In addition to the two buildings shown on the plan, a special building
for boiler plant mey be necessary, depending on the position of the plant,

A camp for the labour force, sewage disposal plant and purification

plant may also be required in connection with this plant,
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ESTIMATED PRODUCTION PER WEEX.

Product: kg/week,
Sliced Bacon: Teeeresiiietstettasteteenesanssensness 14,000

Fresh Pork Sausage: theeesientstesstsansasacncerssses 10,900

Beef Sausage: T Y10 0]

Chipolata: St riresittiseiraristnesraersrnesnnaases 4.500

Pork Sausage Meat: Sl ei e e e a e et ettt 430
Polony Sausage: O . I~ {0 0
Liver Sausage: T T 600
Garlic SausSage: tueiuiiiiiiierrrererirnnnrnnnnrsnsss 500
Vienna Sausage: ........... et ereaseresersseansesss 1,000
Frankfurters: ........... A B0 0]
Cooked Picnic Hams: .........0iviiiiiieninnnennnn.. 1.400
Cooked Gammons: ........ Chierte e et 2.600
Canned Hams: ............ Chevan Ceeetetentenann veess 6,600
Lunch Tongue: ........ Cerieaa ettt et et 80
Liver Paté: ............. i et it veaen 430
Block Brawn: .......... Cheeie s ier e i 600
Pie Bnack: it it i i i e et e e .. 1,000
Park Pie: .......cvevnnnnnn, Cete et it tatenraneas 800
Veal Ham Pie: ..........ve0ivvnnen Chthi et 500
Steak and Kidnay FPLe: oo innernnernsrornenens 300
Melton Mowbray Pig: ..v.viiiiier it incneonenroconnens 200
Canned Luncheon Meat: ....... R - 1 L0 )

80‘188Mmt Ml: L N N N N N N ) 3-750
Technical Fat ............. teriaaa e Seresras e 1.9
B]OOd MBB]. LR N A N R o8 s e s s s e LI R RN R R R R R (UD

Lard ® % 0 2 0 8 00 S BSOS BN PN E SRR ® 8 0 0 0 0 B 20 S0 B e et d.

Canned Shoulders .......eoee.. Chemierreesesrtesnnnns 4,000

76,240

In total LU R B B N ) S0 00 P e 0 s LB BB PO BL SO




COST _OF NEW PLANT,

J,5

Buildim work' Ara‘] 7'318 m2|.I....III'...I...............I... 827.108
Piped Services ,.......... 221.686
Electrical Installation .. 156.627
Refrigeration Plant ,..... 153.012
Sewage Treatment ......... 19.277
Water Storage ..vveiveneee 12,048

%2.650 [ B B B T B I TN T TN A SN IO IN BN DAY BN NN BN B B BN B BN ) %2.650
Equj'pment ® % 8 8 08 8 BB s BN BN 301.2m LI B B B I B N B I I I I IAY IO RE NN DAY BEN BN B BB BN BN BN 301.2m
Labour Housing LI I I B B N I I I R ) M.zlﬁ L R I I I B N R I T I I N I TR RAN BEN NN RN BN B B N NN N BN ) M:zlﬁ
Total in U.S. \qB LN N B BN N B B B ® s 2 8 9§ 9 0 9 02 N B BN NP E N PSSRSO EYEY A 1'745.178

SENLEESSEEN
To the above the cost of the site must be added, or if therc are special
conditions on the site which require special foundation work, levelling

or extremely long supply, pipes of cables.

RELATION TO INVESTMENT,

For this plant, the depreciations should be changed to a total of U.S, §
95'180.

This means thnt the operating profit will be reduced to u,s, $ 296.370

If the depreciation is added back, the cash flow in relation to the in=
vestment is before tax 22%.

This moans that a now plant is feasible, provided that the murketing of

the product can be sccured.

All costs in this appendix are based on 1969 price level.
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