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HOW TO BUILD A LOW COST PAPER NILL IN DEVELOPING COUNTRIES

Before any elaborate project for a new paper mill or even the improvement or

enlargment of a paper mill in a developing country can be started the following

basic conditions for such an industry must be assessed and checked:

1.

2.

3.

4.
5.

6.

1.
8.
%
10.
11.

12.
13.
14.
15.

Demand for paper on the home market, specifying the brands of paper
mainly required.

Export possibilities of paper manufactured in the respective developing
country.

Availability of raw materials (softwood, hardwood, bagasse, grass and
straw, textile fibres (cotton linters), bamboo, waste paper, also
chemical materials.

Availability of process water all the year long.

Availability of power from outside sources or generated by a newly
sreated power station.

Availability of fuel for steam generation and power (coal, oil, gas,
firewood, atomic)-

Water and gas pollution control.

Establishing the most favourable site for a paper mill.

Transport of raw material.

Housing and transport of worgers,

Availability of skilled and unskilled workers and lobour laws,

After these basic industrial conditions have been assessed the basic

commercial conditione must be checked as well.

Production costs of each brand of paper.
Possible selling price and profitabilaty.
Investment capital available.

Loans available.




-2 =

After these basic conditions have been sufficiently asscessed the technologiceal
part of the whole project can be started and the most expensive item of that part is
the choosing of thc paper machine with all its belongings, i.e. buildings, stock
preparation, finishing department, cranes and internal transport facilities, heating
and ventilating, fibre recovery aad hent rocovery. In short, all tcchnological
provisions arc to be considercd hoth for the initial project and for possible future

growth of the factory.

The question arises now from which point of view the cheapest golution for a
paper machinc must be considerced. The capital cost of a paper machine depends not
only on its size but also on its design. A paper machine for newsprint or mass
production of kraft paper can cost twice as much as a paper machine of the same
width, for the production of writing paper, or less heavy iypes of MG wrapping papers

ag well as for tissues and hygicnic papers.

On the other hand a simplc wet lap board machine can be built for a fraction of
the cost of a modern versatile machine for the production of dry board in reels or

sheets.

It is definitely advisable not to start in a decveloping country with a
sophisticated mass production machine as advertised vividly by all paper machine
builder>. The wise investor starts his new paper mill in a developing country with
the erection of a simple and conscquently cheap machine and it happen. . quite often
that second-hand machines in good working cendition were chosen as "stepping stones"
for a succcessful future development of a neu paper industry. Before, however,
explaining in detail the crucial item of the investment, which is undoubtedly the
choicc of the first paper machine, we want to analyse the eleven basic industrial

conditions as specified above.

1. Demand of paper on the ome arket

In developing countries it is common that unbleached wrapping paper and thin
board is the first request for a2 national paper production. Next to follow is
bleached common grade wriiing paper and printing paper for schcol books, etc. Soon
afterwards hygicnic papers will bu required in vicw of their being easy and cheap to
meko. The last in the sequence is high grade printing paper, such as newsprint, and
certain speciality papers which should gtill continuc to oe imported until a well

equipped paper industry is established.




- -

Experience in many developing countries has proven that the stiart of a national
paper industry should be made with standard machinery for approximately fifty to
seventy-five tons per day unbleached and bleached wrapping and writing paper. 3Such
machinery should give enough returns for the first few years and save considerabls
amounts of money hitherto spent for imports of paper. It therefore opens the way

for future expansion and modernizing of the new paper industiry.

2. Export ‘ossibilities of paper manufacturcd in the new industry

It seems quite likely that the new paper industry after a short time will
produce more tonnage of paper than required on the home markct. In that case somo
export from one developing country to a neighbouring developing country should soon

be promoted.

3. Availability of Raw Materials

(Softwood, hardwood, bagasse, flax, hemp, grass, straw, bamboo, cotton lintere,
waste paper, also chemical materials.)

One of the greatest advantages for pulp and paper production of developing
countries in tropical and subtropical zones is the abundance of wood and other
fibrous materials which are excellently suitable and comparatively cheap for pulp and
paper production. Modern technological methods permit the usc of many fibrous
materials for paper making which, some thirty years ago, were still considered
unsuitable and the trend of paper making is now moving slowly from the climatically
cold zones of coniferous soft woods to the warmer zones of tropical hardwood, of
bagasse from sugar cane - the industrial importance of which has beecn rising from
year to year — of bamboo and of many so called "vegetable" onc year plants like
esparto, rami, car8a, flax and hemp and many specics of straw. As a mattcer of fact,
it happened quite often already that the local atundance of one or the other fibrous
raw material determined the decision as to which brand of paper should be made during
the initial few years and only later *he paper making programme became more vercatile
To cite one typical example, one African country had fairly extensiv: forests of
indix - .eucalyptus and planned to makec use of these resources for the production of
imitation kruft paper. Houwever, the technologists soon discovered that the existing
reserves of eucalyptus could serve only for five to six years of paper production,
so they immediately started new plantations of eucalyptus (obtaining by the way

considerable tax relief for these plantations of national importance) and in view
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that eucalyptus after only six years of growth is usually to be used as pulp wood,
the new paper mill will never face any possible shortagc of cucalyptus pulp again.
Incidentally during thc actual puriod of possible shortagec of eucalyptus pulp the
technologist tried to mix a limitcd amount of bamboo pulp with the hardwood pulp and

gpucceeded in improving the physical characteristics of the product.

Regarding chemical products recuired for paper production, most of them must
gtill be imported into developing countries. The bulk of chemicals are needed only
for pulp production (caustic suda, soda ash, sulphur, lime, chlorine) but resin and
all fillers (kaolin, blanc fix, clay dyestuffs, ctc.) are used in the paper meking
process and it is important that the costs of thesc imports are low and do not affect

seriously the ovcrall production corts of all papers.

4. Ava;lability of process watcr all the year round

It must always be kept in mind that next to fibrious raw material, water is the
most important caumodity for paper making. The fresh water consumption for paper
making is still very high although many cfficient water circulation and saving
pystems have been introduced. However, even a mill with a good recovery system
requires about 120 cubic meters of fresh water for cach ton of unbleaoched paper.

In case a dmple pulp plant and bleaching cquipment will be added to the papcr making
outfit, the amount of fresh watcr for manufacturing processcs might go up to 500

cubic meters per ton of finished products.

In addition to the proper process-water largc quantities of water will be
required for thc steam peneration at the boilcr; The water consumption in a paper
mill is at any rate the specific biggest vater demand of practically all industries.

1t must also be remembered that the paper industry operatcs twenty-four hours
a day and very often ceven days a week, which means that the water consumption is
not staggered but at full demend day and night. Special attention is to be paid in
many developing countries, that thc rainfall is split in two or more scasons per
year. It happens in many countries that they have no rain for four to 8six months
per year and subsecuently another period of cx-ess rain. This excess must be stored
in artificial lakes unless the mill can be locatcd near a natural lake. seing in the
vicinity of a big river, a lake or the sea is also very helpful with regard to the
pollution problems of effluents.

S ——
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The precautions to be taken for a steady water gsupply must thcerefore be studied
thoroughly for many moaths before the layout of any new paper mill is to be discussed
and designed. In tropical and subtropical countrius it is an essential featurc that
the nearby river is dammed-up and un artificial wator rescrvoir w#ith a capacity of =2t
least three months supply must be built. The normal hourly water discharge of the
river must be checked through months and months (usuelly the local hydraulic
authorities keep these records anyway) and bascd on thesc figures the hoight of the

dam and the size of the¢ artificial lake can be calculated and determined.

The building of such a water rescrvoir is unfortunatcly a rather heavy
additional financial burden which usually necd not be reckoned’with in non-tropical
countries where normally the water discharge of the natural rivers and lakes docs not
fluctuatc as badly as in the subtropiral and tropiczl countriecs, still untouched by

industiry.

However, it must again b. remembered that on nll projects of new papers mills
in developing countrics, the problem of how to previde n steady wator supply must be
studicd very seriovsly and taken into account before tochnical spceifications of the
future mill arc¢ determined. Again we want to cite an examplc: A new paper mill had
been planned in the middlce of = dence forest arca with plenty of cheap timber
available for groundwood and scmi-chemical pulp. A small mill was crected and
started quite satisfactorily. The water had been providcd by several local decp
wells, but after a fow months the wells gave less and less watcr and sventually
became dry altogether for about six weecks until the rainy season bogan ogzin.  The
mill managemcnt saw no way to pump water from = distant river and kept the mill
completely shut down for several wecks. The losses causcd by the long shut loun
were certainly bigger than the possiblc costs of z water reservoir which hud been

omitted in thc gener:il layout.

e Availability of power from outsize sources or generated by newly erected

pover stations

A new paper mill, cven if smell end initially of limitcd production, will nced

a consuant supply of power from the very beginning, sometimes ¢ven before it starts
to make paper. After all, a certain amount of power is nc. ¢d four the building
construction ard other preparation jobs and it is therofore a great help if a

national grid of electric powcr already cxists in tho ceuntry where the new mill is

to be erected and during thc building period power could be purchascel from the
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National Electricity Board. Quite often tho National power grid has enough
capacity to supply power for a small mill already in production, in which case the
owner of the ncw mill can save the capital cost of having its own hydro-dectric or
therm-dectric power station and just purchase power currontly. This happens mainly
if the new mill iz to be built in or near o town. In such cases it is also advisable
to omit the ercction of a high pressure boiler for power gencration and instcad to
install just one, or even betier tvo, small low pregsurc boilers which supply just
the steam which is required for the drycr part of the paper mochine and some room
hcating. Such an arrangement ¢ Kucp power supply and atcam supply independent of
cach other saves a corsidcerable emount of initial investment capital, but usually
cannct be maintainced for many years, espccially when the paper making plants tond

to grow, consuming stoadily more pover and steam,

The conditions arc quite different when the oaper mill should be crected in a
remote part of the developing country where no power can bc bought and where the new
mill must have its own power station from the very beginning. Incidentally it is
often quite feasible to instzll a simpleu provisional steam engine (locomotive) or
Dicscl enginc, during the construction period, un engine Just powerful enough to
operatc stonu crushers, concrotc miXers, water punps, construction 1lifts, ctc. which

perhaps can cven bc hired and riturned when the construction and ercction is finishede

Indcpendent of that provisional powcr station i proccss power station must be
planned as an integral part of thc whole projuct. Herc again the question arises
whether it should be a hydro-clcctric or thermo —clectric station. I1f the region
where the mill is to be built is hilly and rivers or strcams flow through it, then a
hydro-eluctric gtation should always bc congidercd. ilydro-clectric powcr is always
by far thc cheapest long term solution, in vicw that the initial investment, although
usually somowhat higher than o thormo-clcctric plant, is ghortly rccovercd by the
almost negligable running cosic. whereever a hydro-cluctric station is fcasiblc from
the tcchnical point of view it must always be considercd scriously from the cconomic

point of vicw.

Wwhen the power is then to bo generated in a hydro=-clectric station, onc, or even
better two, boilers have to b. installed for hcating purposes only. It is always
advisablc to install ai lcast two voilers in order to prevent any complete shut down
of thc paper making planti when any ropair or overhaul of only onc boiler is necessary.
A paper mill of a daily production of about fifty ions requires about ten tons of

gaturated stoam per hour. Under thege circumstances two low pressure (45 p.s.i.)
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boilers of six tons‘per hour of saturated stcam should be erccted. There arc

quite often complcte package boiler units on the markot which are casily installed

and connected,

Things arc completely diffcrent however, when ne hydro-clecctric povwer is
available, In that casc a complcte thermo-clectric power station must be crected,
congioting of two medium or high pressure boilers and one turbo-clectric unit, the
turbines of it being an cxtraction and condcnsing unit. Here again it is advisable
to install two boilcrs to prevent any complete shut—down ot the paper mill in case of
any temporary failure of onc boiler. Fer the thermo-c:lectric powur station, the
boilers should be of the high pressure or medium pressure type.  The size of the
boilers must be bascd on the cnergy demand of the future mill. The stoam turbinc
should be a so-called extraction condensing unit, or possibly a back pressurc unit
which is much chcaper than the condensing type. The finul decision whether to
install a tack pressure turbine as an oxtraction condensing unit has to be taken with
the turbine m kcrs for each individual case. Howrver; it must be kept in mind that
a back pressurc unit is much simpler and conscquently chocaper than an cxtraction
condensing unit but that its cnergy supply is very often limitcd by thoe roduccd

demand of back prcssurc steam,

Regarding the elcctric cnergy distribution, thc veltage of the gencretor should
be kept rather high becausc high voltage reduces the size and price of the gencrator,
If, however, thc possibility cxists of buying a sccond hand gencrator in good working
order, it must always be considercd in view of the low cost of a sccond-hand machinc.
The voltage is then a secondary problem - after @ll the outgoing voltage of the
gencrator has to be transfommed in any cace to the scrvice voltage of the AC motors
of the mill.

In casc & national powcr grid exists in the vicinity of the futurc mill, it
should be inter-connected with the mill grid oven if it can only supply a small part
of thc power requirement. It is rather important that the mill has an outside
clcetric cnergy supply for the start-up after - stand-still. Should, however, an
inter-connexion with a national grid not bc possiblc, then a small auxiliary starting
unit, as for instance 2 Dicsel gencrator (preferably sccond-hand) should bu installed
and inter-connected. Such a starting unit is nccessary to got the clectric motors
belonging to the steam boilcrs (pumps, comprcesors, fans) started up after a stand

still. This starting unit can be shut down again, as soon as the ctcam turbo-

generator supplics enurgy.
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¥inally 1t should bc poanted out that many amall papur mills in developing
countrics hav: not only onc aingl. turboeg nibator, btut two, in order o safeguard
continuous running »f th. mill if cne turvo=son: rator failes tumperarily.  Expericncec
has shown that th. purchas: Hf 1 sooonmt turbosgen.r tor at o st.ni-by unit 13 usuclly
not ~ paying propositicn in Viuk of ict.ctr or foijure of 1he principal unit boing
usually short-lived, TFor that r.coon orilly on. turbo=gincrator ahould b sufficiunt
for the first f.w yoars, until th. now mill grows be yoni the cnergy supply of the

first turbo-guncrator.

'gain it must bc cmphriazed thot the pow r papply of any paper mill is a very
imporiant part of thc proj.ct and should be studied with the asistance of a firm
specialized in that line bucause th. cxpensca of consulting such specialists cun
casily be repaid by savinge b the cost of the -suipment, and &lsc cconomics in the

running costs of the whole enoergy aupply.

6. Availability of fucl for stuam guncration and _pover

(Coal, oil, xas, fir.wocd, tag ss , atori~)

It may sound absurd but for a pap.r mill in a rumotc tropiocal and subtropical
country, firewood nni tagas - shouli never be forgotten as fucl for the boilcrs. It
is cvident that in tropical forests tons nnd tons of underbrush must b¢ removed when
the big pulp weod trocs are fillud ana transportc:, wri that amount of brok.n timber,
rancheg etc. @ves 1 very ehoap fucl, poviiel that th ailla .« not $e far awap: from
thc forest and the cost of transport omaine choap or negligabl . It ig definite y
better to burn this firewoou in 2 boilur than in tho forust whoere bush fircs can

causc cxtengive damagos.

Regarding b gnssce of sugar canc it must always b thoroughly investigated
whether the conversion of bagasse into pulp is A paying proposition and if all the
available bagnesc is rially required by a local pulp mill. Bagassc has bacn for
decades A useful firewoed and there is often .nough surpius bagass. which can still
be used as fircwood when the pulp mill cannol ocope with all availablc bagassc.

The teaditional industrial fucls, ceal, oily natural gas must be usually
importced into dov.loping countrive and arc thoeroforc only considered "cheap" fuel
when the new paper mill is vituatid near 8 s aport or rivorport and cons.quently the
cost of tranasport i3 rcduced to 2 peassible minimum, Only in very ¢xceptional cascs

arc coal or natural gas fourd in the proper 1eveloping country. Natural rcsourcus of
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7. sater and gac  pollution comtrel in pulp and puper mills

Every pulp ani piper mill tloos twe noliaticr prooloros

Wast. wat.r (ffluen ) pollutien =na smeke At flu  pas poliation.

In recent yours all Iraustry Contrel Authoritics have issucd now striet
regulations rcgarding perrissable pollution <f ' nvironuent of pulp and paper
industrics and heavy fincs were applicd when one or the other mill overstepped the
permissable clid contunt or th. ®.0.5. (Bioclogic Oxygen Demand) of the offlu nt and
the ~homical purity of the smok: wd fluc gases from the chimney,

To provent offluent preblome, the projoct mancgement for any pulp anid papcr mill

must consider *wo important industiinl conditions hoforce deeiding about the location
of thec mill:

1. Thc mill must Lo located clesc to an umple fresh water rescrvoir, that is
tc say, in the neighbourhood of a big river or 2 fresh water lake., The
rogquired frosh wator must be pumped from the frosh water rescervoir and the
cffluent must b guided into the samc river or 1l'k. downstrecam of the mill.
If the mill can bc built on the scashor., thoe ffluent can bc led into the
gca, but thc mill must be in that easc built ncar the mouth of a river, so
the frosh watcr comes from the river and th. «ffluent gocs in the sen. It

remains at any ratc cssontial that the offlucnt must b strongly diluted.

2. DBoth f.r technological riasons and for cconomy rcasons, most of th procuss

water of any pulp or papcr mill should be kept in circulation luring the
manufacturing procuss. This proccas water in circulation is called white
water and always containe ~ fair mmount of fibres ond also loading material
(xaolin, clay, ctc.). This whit. water passes over special filturs whero
mogt of thc fibr: matcrial and suspensc cal be rocovered. In addition to
it the filtercd watcr gocs into large scttling basins whorce the romaining
fibrca and other solids scttlce down wnd arc from time to time pumpcd back
to thc paper stock. Those mcasurces to filter the vhit. water and to guide

it through thc sottling basins achicve not only an important fibre cconomy

but also turns the final ciflucnt cleer of solids. As aid before, the
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rccovery of this sclid content »f the whitc watcr is not only requested by
the wat.r zuthoritics, but represunte en impertant fibre cconomy for *the

papur manufaciuring plant.

The chemical contamination of th. =fflucnt is ucally not a gerious problem
for paper mills but o2n b_com. very scrious for pulp mills. Paper making
is after ill not : chumical process and only when a bleach plant is
incorporated in tho paper nilla chemical contamination of the ¢ffluent can
occur through the mixtur: of chlorin:-watcer with the process watcr of the
mill. However, when the amount of chlorination of the waste watcr is
carefully kept to a possible minimum, 1t may happen that thc effluent
becomes biologically clcaner than the fresh process water. Ncverthcless,
the chlorinc content of the waste water must be carefully controlled all

the time because n little cxcess of chlorinc causcs immedintc dcath of fish

At pulp mills the chemical contamination of cfflucnt, is however, a
permancnt and scrious probl.m, worse ut sulfit. mills but less dangerous
at sulfatc and soda pulp mills. Thc cooking liquor at sulfitc mills is
very acid (pH below 4) and, unless the waste liquor is well neutralized
and dilutecd, it is liablce to turn the offlucnt and the diluting river water
acid for miles and milcs downstrcam causing bad corrosion in thc wholc
region. In rccent yoars new processes in sulfite nooking have becn
developed (Magnesium Bisulfite instead of Calcium 3isulfite) which permits
burning and recovery of both magncsium and sulfur thus rvducing
considcrably the danger of chunical contamination of wastc watcr and also
flue gascs. Many old sulfitc pulip mills arc now converted into magncsium
bisulfite plants and the onvironment of the rcgion of thosc mills has

become far less poliuted.

Things arc somewhat casier it so-called sulfatc or soda pulp mills. Therc
the cooking process is based on nlkali which is chemically necutral and does
not affcct living cruatures or ven metal. However, that soda efflucni has
a very unplcarant smcll and fov that rcason 1t also must gct strongly
diluted beforc it 1s lud into the river or cther water rescrvoir downstream
from the mill. As a matter of fact, the filtering and scttling in largc
basins must be forusuen in all pulp mills in thc samc way a3 in paper mills
because of the recuested fibre rccovery which is at least as important in

pulp mills as in paper mills.
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Tuv smoke and fluc gas pollution at the environment of pulp and paper mills
must be treatcd with the samc attention as the offlucnt pollution. ear
sulfitc mills the air is very oftun much contaminated with sulfur dioxide
gasus wnich badly affects the respiratory organs of the human body (throat
and lungs) without, howcver, causing any real permanent illness. It also
affects badly all vegctation near the pulp mill, causing lasting Jdamages

on treas, cereals and vegetables which can badly affect crops and harvests
for many months or ¢ven ycars. Agricultural organizations have protusted
for a long time against the installzation of sulfitc mills ncar their lani
and the sulfite chemists nave ortunately succeeded to reduce the danger of

sulfur dioxide gascs by new technological methods of pulp making.

At sulfate and soda pulp mills thc flu. gas danger is also far loss
dangerous than at sulfite mills in vicu that the zlkali gases do not affect
neither the human body nor the vegetation. However, it has another very
unpleasant side-affect: it smells horribly, or bettir it "stinks" and
nobody wants to live in the environment of a sulfate pulp mill. Thercfore,
housing colonies for workers at sulfate pulp mills have to be arranged at a
certain distance off thc mill and away from the normal direction of the
wind.

In indopendent paper mills which are not intcgrated to pulp mills the flue
gas problem hardly cxists, but the smoke from the chimneys often carrics
soot, ashes and other impurities which must bc blown away by means of
strong fans to make surc that those dirty impuritics do not appear on the
nice nowly made papers. Herc again it is considered a must that the
natural or forced wind blows thec smoke of the chimney away from the proper
paper mill and also away from the living quartcrs of the workers and other

employees.

Generally speaking, it is most important that all permiseible figurcs for
golid contents and B.0.D. are :learly checked and .stablishcd before any
new mill can be put into operation. Many future difficultics and financial

burdens (fines) can be prevented when the management observes from the very

beginning strictly the pollution control.
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8. Establishing thc most favourablc site of a_paper mill

After having asscssed 211 the foreroing points 1. 10 7. it scems fairly cesy to
establish where a new mill should be built for the lowest possible investment capital

and also for the lowcs?t running costu.

The two most important points to consider arc the vicinity of forests or other
source of raw material and the neighbourhood of a river or lake for fresh water
supply. It is also advantageous to build a mill on or near thc sca shortebut even in
that case it must also be ncar the mouth of a river. The site of the mill must be
casily accessable by road, rail or sci. Good rosds in the region of the mill are
most cssential and must be built if they do not yct cxist. The area of the mill site
must be fairly flat, otherwise the carth movement will cause unnccessary prcparative
costs., As soon as 2 suitable site for tho futurc paper mill has been chosen, a flow
cheot and a layout plan have to be designed without delay and bascd on these two flow
shcets and prcliminary layout drawings, the first calculation of approximate capital

investment can bc madc.

The first layout design should involve only onc paper machine with stock
preparation and finishing dcpartment. Also thc stcam boilers, thc power supply, &
tranaformer station and the offluent control equipment. The covered shed for raw
matcrial and another big store room for finishcd paper recls or bales. Furthermore,
it should not be forgoitcrn to include in the original layout design enough spacc for
futurc growth of the mill, that is to say room for 2 sccond paper machinc with all
its bclongings. It is also recommended to include 2 small bleach plant in the origind
lay-out design. Although thc bleach plan usually is part of a pulp mill and not a

paper mill, it must always be forusecn at a paper mill projcct too.

The decision as to which type of paper machinc should be chosen for the initial
layout depends very much on thc conditions of supply for the home markct, as well as
on the brands of paper mainly required. We would suggest to assume for the first
fund project a machinc of abovt 100" working width with a simple Fourdrinier wire
part, two wct presses, onc Yankce Oryer (maintain the possiblity of making M.G. or
crepe: paper), one after drycr part for the possible making of M.F. papers, oné three
roll machine celendar, onc paper recler and one slitter. The drive of that machine
should be a so-called single motor drive for a new machine, but can be loft as belt
drive with conical pullcys in casc of a sccond hand machinc. As a matter of fact, it

very often pays to convert an old fashioned belt drive into a full elcctric drive

controlled by thyristor ¢lectronic devices. Thosc c¢lecctronic drive controls are not




-13 -

too expensive and are much more reliable: than old fashioned M.G., sets, D.C. main
motors and belt drives, which arc¢ very oftin intcgral parts of second-hand paper
machines.

One essential addition to any ncw paper mill in a developing country is =
workshop for repair and maintcnance of the existing machinery. Especially in remote
parts of tropical countries, the management can never reckon with quick repair jobs
from outside firms but must have all machine tools, drilling, turning and grinding
equipment, pipe laying, welding, ctc. always handy =t the new mill.,

In the last paragraph of this survey an approximatc cost calculation of such a
paper mill equipment for tho initiation of paper making in developing countriecs will
be specified.

9. Transport of raw matcrial

A now paper mill whioh is not part of an intcgrated pulp and paper industry but
working as an indeupendent enterprisc uses as raw material mainly chemical or

semi-~chemical pulp in bales, waste paper or possibly somc mechanical pulp.

Chemical pulp and waste papcr are transported by road or rail and it is,
thercfore, most important that the haulagc costs for this raw material are kcept as
low as possible, That is to say thc paper mill should not be too distant from the
pulp and waste paper supply bascs and a good road and rail service must exist. By
the way it happcned quite often alrcady that road and/or railways had to b. built
especially to connect the¢ new paper mill with the supply cuntre of raw maturial,

A spccial condition exists where mechanical pulp (ground wood) is required. 1In
that case the mechanical pulp can also comc in dry balecs but it can also bc made at
the proper mill by grinding pulp wood logs in mill-owmncd grindurs.

A precondition to such a grinding plant at the paper mill is the availability of
good soft pulp wood and snough power, in vicew that wood grinding requircs far more
kilowatts than the proper paper making. In somc developing countrics the use of

chemically treatcd hardwood (Chumigroundwood) has been successfully used at grinders,

Another point of view of haulage of raw material refurs to waste papcr., This
material is mostly collected and availablc in towns and conscquently a paper mill
which uses large amounts of waste papcr should rathcr be located near a town than

near a forest.
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In case bagassc will bc usud as raw material for pulping, the paper mill must
certainly bc erccted near one or more sugar mills tc avoid long distance haulage and

intermediate storagc of such a raw material.

10. Housing and transport of workers

This is a very important topic at the preliminary atudy of the location of the
future mill. The workers must be accomodated in a housing colony near the mill but
on the other hand not so close that the noisc and also the smell of the tndustry
affect their private lives. As a matter of fact, special attention must be paid
also to ensure that workers!' housing is not amidst a densc tropical forest, whioh,
in developing countrics, is quite often right around the paper mill. Living quarters
in tropioal countries must bo in open regions with plenty of fresh air and pceaibly
cooler nights. Enough fresh water for drinking and washing must be provided.

Apart from the proper dwelling houses several other buildings must be orected in
this housing colony, i.c.a school, a church, a first aid station, a small community
room or workers' olub, a police station and possibly a cinema. Bofore starting to
build such a housing colony the cxact number of pcople to be accomodated must be
established - the number of bachelors, married couples and ohildren. Two or three
different types of houscs must be built, different in size and style in acoordanoce
with the requircments of bachelors and familics and also somcwhat different for
people in an advanccd professional position. such as foremen, resident engineers and
chemists. All these people work in shifts and, therefore, their houses must be
vasily reached. The officers of the administrative section of the industry may live
a little further away from the mill, in view that their working hours are from
morning to evening only.

The transport problem for the workers depends of course on the distance between
the paper mill and the housing colony. Workers in dcveloping countries have no
privatc cars, it is more likcly that they own byciclcs or motorbikos. However, one
or morc worker's buses which run at fixed timetables between the housing colony and

the paper mill must be provided from the very beginning, already during the period
of building and erection. That transport problem adds in remote parts of the
countries to the initial cxpenditure of the new mill but can later be taken over by
private enterprises which can ohargc a small fare for the transport of workers to
and from the mill.
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11. Availabilitl of skilled and unskilled workers

Generally unskilled labour can be fairly ¢asily arranged in devuloping countrics
but skilled labour, especially thos< with somc practice in paper making, must be
called from other countries, at lcast for the initicl period of one to two years
from the start-up of the mill. Experience has tought many poper mill managera for a
limited period to train the local workers, Incidentally it proved to be advantagceous
for the developnent of new mills if some of the local workers who adapt themselves
well to their job are sent for a few months to one wcll running mill in a duveloped
country where thcy can become perfect in their professional skills and upon their
roturn to the now paper mill will become foremen and tour bosscs,

One additional problem in this connuxion has to be strictly observed. The
labour laws ar¢ different in different countrics and it is most important that
foreign workers respect the laws of the country whero they work, even if that work
is meant to be only temporary. Unfortunately quite a few serious clashes have
occured with foreign instructors, when they did not rcspect the labour laws valid
in the country whore they worked,

23
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APPROXIMATE ESTIMATC OF CAPITAL INVESTMENT

For a Paper Mill of 40 - 50 tons per day of unblecached paper

in a2 Developing Country
Clearing and proparing the arca of the future mill 200,000.~
700,000.~
400,000.-
750,000.-
350,000.-

Buildings
Stock prepar:tion and de-inking

Paper machine and finishing department

o 22 5 LY 63

Elcetric installation (transformer, switchboards,
tyristor, driving motors)

Pumping station and fresh-watecr treatment
Two boilcrs

Turbo-generator

250,000.~
700,000.-
5000000“
200,000.~
150,000.-
400,000.~
Spare parte, wires, fults, etc. 100,000.~-
Training of personncl and start-up § 100,000.-

Workshop for maintenance and rcpairs
Heating and ventilating

Water and fibre rcecovery, c¢ffluent treatment

s £ £% €% A €3 €&

$4,800,000.-

The abovc specifiud npproximatc estimates
are bascd on the cost of new machinery and
¢quipment, The figures could be considerably
lower for sccoud-hand machincry.

OPTIONAL ADDITIONAL INSTALLATIONS

(no costs cetimated)

Bleach plant

Road building

Trucks, lorrics, lift trucks
Dam for water rescrvoir
Hydro-clectric powcr station
lailway sidings, cranes

Housing for employces and transport facilitics









