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TABLE OF CONVERSION FACTORS

1, DWQO VALENTS

Product Unit “FWoundwood aquivaleni-

cubic metres cubic feet
ToniTerous sawnwood T sublc metre Ty TRy T
Broedlesved sawnwood " 1.82 6%
Plywood and blockboard " 2.30 81
Particle board /650 kg/m>/ " 1.30 46
Venesr eheete " 1.90 67

2. QENBRAL MEASVRES

1 centimetre 0.3937 in. inch 2.%540 cm

Volume:

1 metre

1 cna

1 l2
1 hectare

1 l3

3.281 f'..

0.19% 8q.in.
10.76 .q.fto
2.4T71 acree

35,31 cu.ft.

foot

8q ein.
eq.ft.
aore

cu.ft.

0.3048 m

6.452 en
0.0929 m?
0.4047 ha

0.028)2 13

2

1 litre 0.2200 gel/imp./

1 kilogranse 2,209 pounde pound 0.4536 kg

1 metrie ton 1,102 short tons short ton 0.9072 metrie
ton

e

14,226 1lb.per 1b.per 2
8q.in, 8q.1in. 0.070 kg per om

1 kg per m> 0.06243 1b.per
cu,r't.

geliimp./ 4.546 litres

Pressure: 1 kg per om

Density: lb.per

cu.ft,

16.02 kg per IJ

3. QIR

1 @ of Particle board 16 mm = 67 4 m°
1 83 of Particle board € mm = 124.8 8°
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2,685.6 8q.ft.

10,760 eq.ft.

1US § =0.416 b
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1. INTRODUCTION

A e

Following the Contract No 70/56 entered into Letwean tna UNITEL NATIONS
INDUSTRIAL DEVELOPMENT ORGANIZATICN /UNIDO/, Vieuns and PCLYTECHNA, Prague,
representing the Engineering and Deesigning Organiestion LIANOPROJFKT,
Bretislave, the foliowing experta, Mr. A. Trdvnik Team lmader, Mr. M. Tahy
Technologist and Mr. J. 8126k Economist arrived in Nicasia -1, Novemhsr 10,
1970 for a stay of three wecks.

The team reviewed the existing studies and background pspers and Ziscusaed
the matter with a numbar of officiale in order to get ths up-to-date
{nformatior. on raw material availability end on market potentiale. They
visited the main foreat regiona in question, the tLiggeat importers of sawn-
wood and of wood-based paneles as well ea the main potentiel users of

products to be manufactured in the proposed integratel wood processing plant.

The team leader attended a meeting of the Board of Pirectors of "Cyprus
Forest Industriee 1td" on Novembar 1}, 1970 for s first exchenge of views,

After a thorough evaluation of the up-datad information and after diacueseing
various eapecte of the project with persons ~ot-erned, the teanm worked out

a preliminary esaessment of the situastion with some tentative recommendaticna
regarding certain changea in the production progrezme originally planned,
Before leaving the Country the team leader submitted the preliminary

Report to the Board of directors on November 24, 1970 for coneiderstion

and for approval of propoaed changes.

The Board of Directora diacussed the matters end dacided

= to accept the proposed capacities for the sewnill and for the particle
board production i.a. a yearly cepecity of 10.000 23 aswnwood per shift
/20,000 l3 in two ehifte/ and 10.000 ®~ particle Loard in a two shift
opesration

to accapt the recommendation not to eeteblieh s joinery plant for
the menufacture of doora and windows, however to instell some bassic

maohinary for up-greédi ng of sawn timber according to the proposal

that the consultants should prepsre an economic evaluation of an integrat-
ed plant coneisting of a sawmill end perticle boerd plant. In view

of the doubtful viability of tha bruce box plant, technical epecification
for thie production line will be preparsd only. It has dbeen decided

to poetpone tha final daciaion of this matter until the economice

of thias operetion wera thoroughly examined,

Askooyledgenent: The consultents are grestly indebtad to all Organisations




and individuale in Cyprus, who sssieted them in the implementstion
of the Study by providing information, advice and facilitivs. They
appreciete highly the unrestricted support given to their activity in
svery respect. Without the excellent cooperatior, of all those enguged
in Porestry, Industry, Commerce and Economy, who were consulted by
the experts this document could not have been produred.




2. AVAILABILITY OF WCUi RELGURCES

The foreste of Cyprus cover somwe 1t,7 ¥ of the Lotal tand ar=u of the laland,
The breakdown of tne foreat lerd accorting to generpriy gi-es the foilowing
picture:

Ownership: Areg in ha: ¥ of  ntal Yooeet sraa:
Stete owned forests 160.¢00 ., LT
Privete foreste 13.500 7,80
173.500 100

About 86 % of the State owned foreste ! .z, 138,000 ha are cloret?ied se

Main Stete Forests andinclude Permanent Foreet Rewerves and Netiousl

Forest Parks. The remaining 22.000 ha or 14 % conster of Communal arA Muni-
cipsl Forests and form the "Minor State FYorests”. The presart legielation

of Cyprus provides for the claseification of Staste Farepts into categories
for general mansgement purpoees. From the point of view of covering

the industrial rew material needs of the Country the most! {rterecsting ie

the category of “Permernent Forest Pegervye® which car. be intanaively

sensged. The erea of Permanent Ferest Heseivee 1o estimated to some 60.000 he.

This figure corresponds to the acreage of State Forests having a canopy
density of ground covered over 30 % ss may be seen from the following

figurea:
Cenopy denaity of over 75 % 25.200 ha
Canopy denaity between 50 and 73 % 34.800 ha

60.000 ha

It hes to be born in mind that in Cyprue a great part of foreete have

s predominantly protective function to ¢rfore and that cuttlugs in thie
areas have to be made after careful consideration of the eoil conservation
and waterehed management problems.

It ia therefore essential - when planning future development of Forest
Industries in Cyprus - to teke into consideration as potential rew material
resources only thoae aresa, where cutting can be performed without any hara
to the ecology.

The forest area of 60.000 ha as proposed by the Foreet Depsrtuent, representa
only 34 % of the total forest aree and seems to coumply witn the above mention-
ed objectivea. The respective annual cut under & sustuired yield is estimet-
ed by the Forest Departzent to be around 78.00C m}.




The predominant part of the potentially usable foreets is located in

the South-Weat of Cyprus, where the integrated woodprocessing plant ie

to bs sited. The Permanenut Forest Reserves of this region have been teken
into account in plenning the new plant i.e. the forests in the North part
of Paphos, in the South part of Paphos, in Adelphi and in Troodos.

Froa data on growing stock and on estimatel increment in those regione
1t 1¢ evident that the following annual yields cen be reckoned with:

Annual yield: Traneport dietance:
over bark: under bark: to Morphou

- ——— — - —

Foreet region:

Nerth part of Paphos 24.700 »°  20.2%0 ®3 38 miles
South part of Paphoe 29.200 »°  24.000 a’ 46 milee
Adelphi Foreeste 15.600 a3 12,800 =’ 16 miles
Troedoa Foreats 6.900 -3 5.35%0 a’ 29 milee

76,000 m°  62.400 m°

In view of the relatively good conditione of the local roed network
the weighed average transport dietance of 36 miles ie coneidered as
sdequate for an integrated proosssing plent.

When using the asme breakdown into diameter clasese for the eslected foreets
o0 was applied in the official report of the Forest Department /5/
the follewing picture arises:

Dillg“r clase! Annual yield Annusl yield
over b,rk under_berk
in om inm in al

e - e . SE——— ———— - T G S O —————

5-1 4.000 3.000

16 - 23 2.000 1,500
26 -3 $.%00 4.200
’. - " 11.000 8.800
4 -9 17.000 14.000
% - 6% 17.200 14.200
66 - 715 12,200 10,300
7 - 0% 6.%500 5.500
“ - ” 30100 2-600
96 and over 1.%00 1.300

———— - ———

Total volume in dismeter
exoaeding 16 ca 76.000 62.400

In socordance with previous experiencee of foresters end local usere it is
setimatsd by the Forest Department, Nicosia that from the point of view
of suitadbility for convereion the yield can be subdivided as followe:




- for sewnilling: %8 % i.e. 44.000 m> OB or 36.000 m> UB
- for box shooks: 31 % i.e. 23.500 3 OB or 19.400 m° UB
- for mining and agriculture: 11 % i.e. 8.500 m) OB or 7.000 m> UB

—— . —— - A e, . P S

76.000 m~ OB €2.400 =~ UB

The figuree mentioned above areto be conesidered ae a rough eetimate only,

it hes to be pointed out that the diameter clase of 5 - 15 ca DBH ie not
ineluded, neither are the volume figures for fuelwood. More reliable data

on dimensions and quelity of logs will be obtained after a central organisat-
ifon for logging operation - ae proposed in Recommendations of thie Study -

- has been setablished.

Sanslusisei

It is evident that socording to the official figures of the Forestry
Departsent the rev material needed for the operation of the propoeed
integrated plant is aevailedle.

At present the removals are in the range of 50 % of allowable cut,
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3. MARKET SITUATION

The merket situation has been explored by analysee of Annusl Reporta of
the Foreet Department for the yesre 1960 - 1969 and of the official
Statietios of foreign trade for the same period.

From thie it eppesrs that export of Forest Products ie negligibdle.

The consumption figuree deduced from home production end foreign trade
belance have been crose-checked by intervi~wing mein importers end users
of eawnwood and of wood-baeed panel products.

Tor estimatee of future trende in consumption no eubetantiasl changee are
expected as it is evident from general chsracterietics of the Nationel
Bconomy that:

1/ the per cepita GNP in resl terms increased within the period of
1966 - 1969 by 7,5 § while for the future an incresse of 6 % ie expected

i1/ for ths rate of growth of inveetments an incresee of 6 - 7 % ie
expected in comparieon with 12,2 % for the past 4 yeare

114/ the sxzpeoted growth in pepuletion amounts to 1,3 - 1,5 %/Annum.

Ao a general guidline it hae to be born in mind that the main tesk of

the new intsgreted plant i pet to papufecture » new product to be introdue-
a4 on_tha bome sarket. but 3o substitute jmported goods by locelly mads

2848 _0Res. Consequently, provided the quality and price of the product
remain similar te that of the hitherto imported materiel, no difficulties

in marketing are to bs forsssen.

3.1 Sazmmeed

There are eome 79 saell bandmille in operation producing box-ehooke and

) sewmille producing in addition to boxehooke a emall volume eewnwood ee
well. The local eawnwood production ie insignificent if compered with

the total consumption figuree, the ehare being about 10 % for coniferoue
and some 3 - 4 8§ for non-coniferous sawnwood ae illuetreted by the follow-

ing figures

Coniferoua savowood:
1966 1967 1968 1969 1970
lesal _predusticn estipated

ﬁl!ﬂlﬂ!“
Input ;r/ 8.840  9.175 10,278  6.965  7.000
Output m”/s/ 4,420  4.587  5.139  3.482 3,500




Local production 196¢ 1967 1968

1970
eptimgted

Input m! /r/ 19.465 19.246 20.9%2

Output m> /s/ 9.732  9.623  10.476

Note: in both cases the recovery rate ies eetimated to

Iaports in o3 /s/ 1966 1967 1968

19.1%)
9.576

be %0 8.

20.000
10.000

Redwood
¥hitewood

Total

Consumption in w3 /e/ 1966 1968

Imports 27.200 26,200
Local production
lumber 4.420 35.139
box shooke 9.732 10.476

Coniferoue Sawnwood incl.
bex shooks total 41.3%2 41,619

len-coniferous $awoYood:

Local production

ﬁ.sn.ggﬂs
Input a’ /r/ 482 7% 785

Output a /s/ 241 357 392

ln’ shooks:
Input m” /r/ 222 306 799

Output n> /e/ 1 253 399

Note: in both ceses the recovery rate is estimated to

333
276

527
263

be 50 %.




Imgorts in .3 /e/ 1968 1969

sl /e/ 20,450 11.920

Consusption in o’ e/ 1968 1969

Importe 20.450 11.920
Local production
luaber 392 276
box shooks 399 263

Non-coniferous sewnwo od
inel. box shooks total 21.241 12.49%9

Pricss for imported coniferous eswnwood CIF Famagueta are as follows:

Whitewood /‘Pmc./ ecessscccsch 22/-3
l.d'o“ /piM/ Ooooooooooooooo‘ 2° - ‘ 32/-3

Retail prices for local sawnwood /Pinus brutia/ are 17 - & 20/-3.

Senaluaien!

It say be sssumed that an amount of 20.000 s’ of ooniferous eawnwood as
proposed for the new plant can be placed on the home market as & substitute
for a certain portion of pressnt imports, provided thet the retail prioe
differences betwssn ths imported spruos/pine on the one hand and the looally
produced Pinue brutiae sewnwood will remain in the eame order of magnitude.

3.2 Jalnenx

Doors and windowe are mainly manufeotured by joinery workehope and by
earpenters using imported sawnwood and board producte. There ere at preeent
299 sstablishments of this kind working in the Country wherefrom

226 work with lsas than 3 employed pereons
31 work with 5 - 9 employed pereons
18 work with 10 - 19 employed pereons

It is estisated that the exieting capacitiee of joinery and carpentry
workehope can satisfy the expected depands of the Construction Sector for
the ooming yeare and consequently there is no justification to establish




- 11 -

a joinery plant integrated to the proposed complex.

Conclusion:

The Board of Directors of Cyprus Foreet Industries Ltd. asccepted the pro-
posal not to establish a new joinery plant.

3.3 Bruce boxes

The increase in fruit and vegetable exporte from the Republic requirea big
amounts of nailed wooden cases, of bruce boxes and carton boxes as may be
aeen from the following comparieon:

Type of 1966 1969/70

container /lLewin Report/ Ministry data
pce pee

Wooden casse 2.35%7.000 604,350

Bruce boxes - 1.800.000

Cartons 1.244.000 3.320.7%0

Trays 935.000 1.0%2.320

Total 4-5360000 607770420

% increase

over 1966 49,9 %

Box shooks for wooden cases are manufactured by about 75 emall sawmille
of the family snterprise type, where overheads are very low.

For the menufacture of bruce boxee & new factory haa besn sstablished

at Zodhia village with two modern production lines using imported aswn
slats from besch-wood. The capacity of the plant of 6.000.000 bruce boxes/
/year is used at present to eome 40 ¥, tho sales being 2.000.000 pca

for the home market oend 50C.000 pea for export to UAR.

It wae self-evident to the local authorities to try in the freme of the new
integrated plant to produce slates from home-grown wood and thus to subetitu-
te the importesd slats. This was the reason why logs of Pinus brutia have

been ehipped to the Forest Products Research Laboratory ir Princea Rie-
borough, U.K., for slicing erd peeling tests. The teats have shown a promis-
ing high recovery figure on produced slats. However, the quality of peeled

or sliced slats is inferior in strength if compared with sewn slats.

On the other hand the strong competition of carton boxes calls for an increa-
ae in quality of btruce boxes and do«s not sllow to use Leelad or sliced slats.




It is of intereat to rention that some of the emall locel sewmillers
produced a certain amount of sawn alats from Pinue brutias for the bruce-
-box fectory at Zodhia. They 4id not succeed and decided to stop the trial
production meinly for economic resaons; the yield of accepteble slate waa
too low due to the knottinees of Pinue brutia.

Froa the utilisation point of visw bruce boxes can be in general compared
with certon boxes. In thie reepect a comparison of pricea 1 inatructive:

Bruce bozes 151 mils each
wherefroa the coets of

imported beech slete 82 mils

Carton box imported 121 - 132 sila each
Carton box from the new 104 - 120 mils esch

plant in Cyprus

Sensluaion.

i/

11/

141/

iv/

v/

i/

A further increase in consumption of fruit boxes ia to bs expscted
due to the foreoasted raiee in fruit exportia.

A new factory for carton bozes with a yesrly capacity of 6.000.000
bozes per shift has started opersting nsar Fsmagusta.

The price relstions are clearly in favour of carton boxes. If bruce
bozes hed to compets with oarton boxes their price would have to be
out down at leaet by 40 mils. A reduction of coate in sssembling slats
{nto brucs bozse can hardly be expected as for thia operation up-to-
~dete machinery ie used. It means that s reduction of costa should bs
achieved in raw material i.e. in the price of alata, which should be
rsduced froa 82 mile by 50 % to some 40 mila.

In view of the imferior quality of locally produced sleta as wsll se
in view of the fact that in Cyprue a nev factory for csrton boxees hee
started production, whioh is able to cover the needs at lower prices,
the future prospecte of brucs boxee do not seem to bs encoursging.

The Board of Directore dscided thersfore to postpone the final decision
on the realisation of alat production until the economical especta
were more deeply inveetigated.

The condition for ohecking the technical and economic queations are
being crested within the frame of the proposed technological solution
for the new integrated plant. An sutomatic circular ssw with re-
veraible tranaport for producing sawn slata ias envisaged in the re-
ssnufacturing line. Thus it would be possible to obtain & trial
production of slats. It is suggested to icentify - in cooperation
with the Bruce box factory at 7Z0dhia - the lowest quality of slate
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admissible /number and size of knots, spiral grain etc./ in order
to get information on recovery which could serve es & basis for
an econonic evaluation.

3.4 Particle boards (Chipboard/

According to offic .al Stetistice of foreign trade the following volumes
have been imported
Jan.~Aug. Bestimeted
1968 1969 1970 1970

Veneer sheete end e¢heets 2
for plywood 2’ 26,064 42.947 34.010 42,30
Plywood sl 4.380  3.304  2.403  3.000
Blockboard and veneered 3
particle board " T.64% 6.1%4 7.8%3 9.820
Reconstituted wood /inecl. 3
particle board/ » 4.32% 4.738 4.99%8 $.120

The figurea mentionsd above wers croee chscked by intervisws with the two
biggeet importere of wood and wood products in the Country, which resulted
ip the following rough eetimates for imports of wood based panels ih 1970:

blockboard 5.000 o’
particls board unveneersd %.000 l3
particle board veneered %.000 l3

Iaport pricee for wooden pansls ars given CIF Famagueta as follows:

Bloekbosrd b4 - 56/13
Particls board unvenesred
low quality h 22 - 29/-J
nigh quality a3 - 92/e]
Particls board veneered
with beech b 24 - 1/a°
/low quality/
with okoumé b 31 - 36/a°
/OKAL type/

with Sapeli/khays b 47 - s0/0°




It {s sstimated that sbout 70 % of imported wooden panels sre used in con-
struction work /ceiling, pertitions etc./ while about 3O % are used in fur-
niture production. At present, consumers give priority to block boerd in
spite of ite higher price. For the future, however, it can be aseumed that

s considsrable proportion of blockboard will be eubstituted by particle board
providsd, of courss, thst the locally produced partiele board will be of

a high grede quelity.

The seme evolution wes facing during the lest twc decades Western Europe
where o.g. in 1931 only 20 § of produced particle board ware used in furnitu-
re and 76 § for oonstruction purposes while in 1960 the situation changed
into opposite and 72 § were ueed in furniture and only 26 % for conetruction
purposss, This ohange in pattern of coneumption ie due to developments in
production teohnology snebling to preduce steadily improving qualities of
partiole board.

As & typicel example of this evolution figurea for the Fadersl Republie of
Geraany ady b shown!

Total censusption Psrcentage of total consumption

of wood bge 1s
"r od & Fidre- Particle board
in z’m & b n:bolrd bo:rd

1999 846 53,9 24,1 20,4
1960 1.94) 36,0 22,3 40,9
1969 3.249 7,1 16,8 62,1
1948 4.032 16,3 12,9 71,%
1969 4.691 19,7 11,9 72,8

-

Beja: tigures from paper presented by H. Ollmann to FAD Committee in
Deocember 1970

The sape trend is confirmed by production figuree for blookboerd and particls
board within the lest years:

Preduation afi mrenes o _fanede sed IS4

Slockboard: 1967 1.167.000 n3 480,000 n’
1968 1,184,000 n° 469,000 =’
1969 1.236,000 3 560,000 m’

particls board: 1967 4.793.000 m, t, 1.408,000 m,t.
or 7.374.000 »’ or 2,290.000 l’

1968 %.681.000 m. t. 1,876,000 m.t.
or 8,753.000 a3 or 2.886,000 w°

1969 6.701.000 m.t. 2.245.000 ».t.
or 10.309.000 o3 or 13.4%50,000 o’

—
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Source: Secretaris! pupe; prepured for FAO Comittee in Decomber 1970.

from thie the remarkable expansion £ particle hoard producticr is evident
which attaine fer the period of 1967 - 1969 an rncreane of some 40 %,

Yor the pericd 19tY - 1971 s further incresss in production cepacity ie
foreeeen for Burope being estimsted to about 2.000.000 m.t. per annum.

The big amounte of particle bosrd produced have their impsct on the quality
of the product, Due to the strong competition on the world markets the quali-
ty of perticle bosrd to be produced in Cyprus hae to have e very high

quality bteuring in mind the neceesity to replace imported psrticle bourd

and to eubstitute gradually st least e certain portion of preeently imported
blockboard as well.

Senclusion:

i/ The propoeed capecity of 10.000 I3 of perticle board per snnua in
8 two ehift operation ie to be considered as fully justified. In view
of the relatively high investment coaste it ie economicelly unviable
to produce particle board operating one shift only.

i1/ A third ehift of 5.000 |3 may be introduced at s later etage according
to market developsent and after the eclution of the running-in prodblems
and treining of pereonnel.

111/ The proposed production of 10.000 -3 or 1%.000 13 respectively €oee not
oreate eny new problem from the marketing point of view eince the local
market elready consume this volume,

3.3 Qsperal

Speciel attention muet be devoted to the decreaeing contribution of local
production to the total consumption of wood and wood producte. Ae say be

seen from table 3, which hee been compiled from Annual Reporte of

the Foreet Department for the yeare 1961 - 1969, the ehere of local production
in total consumption of timber and of other wood producte decreased from

36,8 % in 1961 to 19,0 ¥ in 1969,

Thees data based on import and coneumption figuree converted into Round
Wood Equivalente do no! give an szect picture for mechanically proceeeed

wood and wood prodicts as they include paper and paper products as well.

Nevertheless it may be clearly seen, that the locsl production and sales
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of roundwood and fuelwood decreased from 47.053 m3 in 1961 to 41.960 nJ

{n 1969 in epite of the fact that according to official figures of
the Poreet Department the raw material resources of the Country are presently
utilised to lese than 50 %.

1t is therefore to the interest of the Netional Economy to promote
industrial utilisation of home grown wood species end thue to econtribute
to an improvement of the Country's balance of trede.
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4. PROPOSAL FOR REALIZATION

4.1 latreduction

The teohnological principlee of the plant have to be directed towards
a moet soonomicsl utilisetion of Pinus brutia from ths Permanent Foreet
Reserves of the Paphos, Troodos end Aaelphi areass.

The proposed proceseing unite teke into sccount the rew msterisl aveilabili-
ty Geserided under Chaptar 2 of thia Study. Tha producte to be nanufecturad
are not considered se nev materisls which would have to be introduced

on he heme market. The purpess of the production program is to repleoce

te o substential extent geods eo far imported.

Based on the abeve oonsiderations it is suggestad to setablieh the following
preduction unite:

- sawnill vith en snnual input of 30.000 l3 eaw loge produeing in two shifte
20,000 .3 sawnwood

- o partiole board production 1ine with an snnusl output of 10.000 IJ in
o twe ohift eperation.

Detailed epecificetion of the squipment recommended ie given in Annex
*Specifications for Tonders”.

4.2 Sashaslesy
¢.2.1 Sasmill

The olimatio oonditions on the Island and the exieting rosd network oan
sssure an all year regular harveeting and asupply of loge to the oentral
leg yarde of the Forset Department, whare logs will be orocssout, graded
and etored througheut the year.

Por the log yard st the sewmill {teslf s etoring cepsoity of 14 daye hes
te be plamned i.e. for s total yearly input of 30,000 = of loge ths cepa-
sity of the yard will be 1.700 l3 of ewwloge.

Oensifering theenvisaged further processing it e recommended to atore
separately three dismeter olasses i.s. annuelly:

16 - 39 on 6.000 #/annum
315 -9 cn 20.000 ll/lnmn
55 - 95 om and over 4,000 13/-nnul




Logs of a diameter up to 69 cm #f11 be Jet-rked oo« Jeloraki g Derlaia

while loge of & Ligger limmeter rove to be Jebarke’ mannaily.

Debsrking hes t¢ be undertaker. in view ci ti+ fact that about X ¥ ot

the raw material for particle toerd productinot. wiil pe obterned from \he
off-cuts from the sawmill aud that the bark cvontect hae ~o- eequertiy to be
reduced.

Debarked saw loge of a length of } - 6 m will ba transported b, « fork iif
truck to the manipulation ares in front of thr nawsill and then cy e chal
conveyer to the sawmill where they will be according o thei: Nisuneter
dietributed either to the band saw or direct.y to 'I¢ frsse saw.

The logs of a diameter exceeding 60 cm will be cut or. the band r.eadrig
into sideboards and flitches which may be cut into the required thicknees
either on the frame sew or on the band reesw. Loges of a di ameter up to

60 em may be cut directly on the frame saw.

Thue two lines will be working in the sawmiil. They may work i{n parallel
but in the case of large loge these wiil pass through the tand mili
followsd either by the band resaw or gang saw.

The sideboards will than be edged and crossuutl. Jft-c.ts wiii be treneport-
ed to the chipping macnine to produce chips for the particle boasrd line.
The eawn timber will be adjusted longitudinally on the trimmer and by

e croes conveyer treaneported to the sorting places.

In view of the sawn timber further proceesing and utilisstion, s quelitetive
clussificetion into clasess AA, A, B and C is recosmended,

At a preeumed recovery of 66 % which the team cone‘der to be realistic

the yeerly eawn timber production will be 20.000 -3. Taking into acneiderat-
ion the exieting studises and experience about 5.000 -3 /2% %/ f sewn

timber will be of 2 low quality /C - grade. . 1he other ebovementicnet
claeses correspond roughly to the quality : of preeenily importes eamwn
timber. It has to be pointed ocut, that these presumptione will have to be
verified by an experimental eawing. After setting the new plent into operet-
ion quality etendards would have to be reviewed and epecified mo. e carefully
/Gspending on the need of further processing/.

For a general orientation it has been eetimete’d that the following proport-
iona of eawnwood in length of 3} - 6 m will be ottesined:

Thicknees: 22 - 25 mm 19 %
% - 50 am 41 %
50 - 64 mm 24 %
64 - 715 mm 14 %

othei'a 11 %




T16AR: lees then 10 @ a8
140 (o 192 = 32 9

192 to 190 =& 69
190 to ¢20 = 11 8
evar 220 m 1 8

Oreded sawmpeed will be sti sed on pallet: tr eneble s complete mechaniset-
fon of thie section by seens of & side L1111 traek .

e everage dimencions of stashel packagee wiil be

oiéth 190 &
hotight 18 e
loagth wp ¢ b 8

% smgure the preper @rying beth netwrsl end artifictiel the indiviéual
poshages will Ve cempesed of plonke of an oqual thiokness.

e overage soun Ligber otering time wil!l de 20 Gagse, desed on kila drying
10 19 6 8.C. It seane that & stesk of 1 .600 -‘ w1l] have to esiet in the
gord.

¢.0.0 iugassmntien slesd

Iatoreot hoe boon shewn by big building centrsetere in the Country fer
proserved tishber. In coapliames with the espectied use of preserved tisber
o emsll pleat feor presoure lapregmetion b water eoludle salte sueh ae
Coppor-Ohrene-irecaie foraulotion {0 ouggesied sush oe Tanslith, Beliden
ote.

he ooon tigher has to be oir woe-dries ofere preservetion to ot le®et
30 6 ssieture eomtent.

¢.0.) Bhloe

%o onoure \het ihe caum tiaber 1o qualitetively euitedle (o replase
e taperied eme, 1t 10 n00eesary to dry il Lo OR SVTAge ssisture eontent
of 19 8, Goponding en he oavicaged X ind of further pre soseing.

1L {0 csoumed thet 10.000 -’ of sawmweed per annus ot an initi el soieture
sontont of sbout 80 § will be dried.

t™he Grping "hambere will have to sperete -“ontinueusly and require Seasuring
and contire! deviees for sutlesatic eperation,




e dr-ed &aw.. {owiwr w1l be anoeod T T A & T AT AL EEPIE] T DA

Letpg amtaignata . o 00 1.6 4 day’ oot tion,

1L ie wes med thoi b 3 Dol B T T TS VR TR W O T
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an local perke! mod L XW @ pronessst o o rh cemsaulactuoi R plent.

The viorar..® ~f & . tryilog wil) head ? Voo g e o et el et

Loueve it omuel bte Luvo 10 Dind thet Ure ooy wi'l el ooowlo cale

some of tie -esiv o ¢ tant eof Fiaue brutis oot fotesouently faciiclete S LF

mavketing .

¢.2.4 Ronepufestui i0g Rlant

For vp-grading ». 'rant 8 qa't ¢f oroduccd pawLW s B WOt I-WOT LR ahe
is proposed, where 00U B of drimd timbar a;il be proceess? . uto somi-
~products such ae flooring boerds, pallels etc.

It ie suggestnd "1at cood quslity arort Tie.fe of amwrweod alinla he Jingers
-jcinted into long length. Morecver thie preduciicn unit sust bs equipped
elth o snecip) mul 1 13d¢ circuler eaw fer nenuf sctoring elets Cor Oruce
DoRe® <a & iIte s« Tte sxper nenls; ope’a’ 27 wi .. seetla o Lm0 7y

the vield firgurer and e onomics of o1 protesta

4.2.% parsicle busrg preduction

Besring ir ®ind the ocpsumption of conetruction boar e investivsrei, the:r
quelity and preportions, it is susgested 1o establish a sroduction line
for parti.le boards. I @& 2 shift operst:icn this llne shruld ensure the pro-
duetion of 10.000 n‘ good quality particle boards with sinimsl thickness
tolerances and smooth surfaeco, acvordine ‘b tea e ive BIN Ctendard

88 76. %¢. sThe reqiirements on Quality o r@&nb. o s 0on oteatert
tha: in the rerpsctive B.S. ostendard. i r) ghtft wou.t creiitote

e JU § reserve for future i cresse of predu:tiou in rase of particlie bos:?d
esnsunption growth, se well se for tie gralial replecement of blockboerda.
The bdesic rew muterial will consist of 1i.':0 n! foreel raw @aate isl such
as fueiweod, branhes etc. on the one hand «n1 6,000 -3 saamill off-raiv
on the otner. Thus, ths total wond ruw material coasasption fo; piethuring
| l) of particle toerd will bs 1,7 Ij.

the yerd for foresat raw saterisl wjl he piwnned foir & 14 day etock, i.0.
fe: b .

Sewnil)l aff cuta @), he trang, o a8 v rreoa? i te {amoo!l chiipe

™e sitl. Mast - ° {av: 1@ atough ! Cooamn e e L v wtlack




From the log ysrd the raw material will be transported directly to the de-
partment for particle preparation. The raw materisl will be crosscut

to requirsd lsngths, and processed into particles which are transported
through the drying unit to the spplicator of glue and further to the mst
feraing station snd to the press. After preessing the boards muet be cut

to eise, eanded and graded.

The finie -aducte will consist of:

9.00: let clase
1.000 n° 2nd clase

thiekness: 4 - 6mm 108
10-12m 199
14-16m %8

16 == 198
uwp te 23 == 108

Dissnsions:

wiéth: 1.00 ==
1““3 }.600 - 7.200 a»

he physisal prepertise of the boards such as density, swelling, dending ,
otrength, internal bouding strength sto. are epecified in DIN 68 761 52.
3t {0 acowned that %0 § of preducts, 1.0, 5.000 l’ will de transperted for
surfese finishing end 3.000 m” will be seld fres the store witheut further
proceseing . Oenssquently ¢ eterage roos for 800 13 of bosrds ie to be

plasned .

¢.2.6 Riniahing of sactisle heards

About 9.000 o’ of particle boarde s yesr will be finished by vensering in
e one dag-light heatsd press. It ie sssuned that 70 § of the veneered boards
will be of & thickness of 14 - 16 mm,

e veasers, sestly from trepical herdwcods, heve to be importsd and eplised
and sseembled in the plent. .

Por vensering ¢ short preseing cycle of sbout 1 sinute is euggseted.

Assording to customers requiremente other sheste such se melesmine leminstes
or PVC may bde ussd instsed of veneere.



4.2.7 huxiliepy fucalities

Stean plant

A central boiler houee for producing hest anerpy loag te be provide?

Installed cutput: 10 -~ le¢ t of gtesm/hour
Pressure ol ztean:]l2 at
Fuel: combined 011 und word waate, aventusnlily burk

Maintepance shor
Apart from the usus] maintenance shope attacked to the individusl productinn

unite s centrsl maintenance shop for bigger repaire ie propoeed. 1t has
to be equipped with main machines for meial processiang and weiling.

4.2.8 Laate

In ths eawpill the following amounts of off-cute &rd waste will oecur:

Raw msterial iot 1 input 30.000 @0 100 %
Produced aswnwood 20,00 ) bbb ¥
Off-cuts 6,000 l3 20 ¥
Sawduet 3.300 0 11 %
Other T00 ) 2,4 %

The total amount of off-cute will be chipped for the particlse voard product-
iorn.

Sewdust will be used togethar with fines from the particle boards production
ss fuel for eteam ganeration.

Besidee this & considersble amcunt of bark will ncecur:

from logs 6.600 -‘ year
fros fuslwood and branches 600 ljlyo-r

7.200 nJ/year

B

which correeponds to about 29 m~ of bark per day.

It is recommsnded to diecuss with the future supplier of the boilers
the possibility of using the baerk ae fuel for the hoiler house,



4.3. Bav materiel

Ior timber mroductjop:
Saw loge Diameter Amount in -3/annun

16 - 135 em 6.000

55 - 9% om end over 4,000

Total 30.000 -3/|nnu-

Preservative

t 110 tons /annus
Ias _Pactisle board production:

Ferest Mow material
/fuelwecd and branches/

Sewaill off-cute

11.000 -3/nnnul
6.000 m}/annua

Total

Ures Resin
| [
VYonoors

4.4, Inargiss

4.4.1 m

The eotimated installed power and consumption
given in the following tabls:

17.000 a>/annua

900 tons/annua
60 tons/annua
660.000 IJ/IM\I

of electrical energy is



kW kdh kdh. D MNh o annue
Uebarking 20 14 110 25
Sewmill: !
Band suw 85 51 815 200
Gang saw 40 24 199 G
Band saw 45 21 430 116
Edger 25 15 240 60
2 Croes cuts 20 12 19C 0
Trimmer 4 ' 4r 12
Cross cut 5 3 48 l¢
Chipper 40 4 180 90
Grindi ng machines 5 2 16 5
Dust control &
collecting 50 25 480 100
Conveyers 30 20 320 80
Light 16 1 30 10
Total 165 213 31.302 824
Tisber Yerd /Light. 15 12 %0 1
Preservation Flant 8 2 31 10
Kilns 200 150 1,600 900
Remanufpctupip Shop
Surface planer b) 2 32 8
4-side planer 10 b 40 10
Multiblade circ:i:r 25 13 104 26
Circular saw /for
slate/ > 3 24 6

Finger jointing unit 2% 12 96 24
Press control a col-

lection 2 1° 120 30
Light 5 4 20 )
Total » 54 436 109
Totel timber 703 445 7.529 1.881
Perticle board
productien 550 330 5.300 1.325
Perticle Lewurd
finishing 40 1% 15C 40
Steam plant HC o e 1od
Muintenance sho; 0 1 €0 PAe)

Other

" L0mn

o




SUMMARY : kw kWh kwh /D MY h/annum
Debarking 20 14 110 25
Sawmill 365 213 . 302 824
Timber Yard 15 1?2 50 13
Preeervation Plant 8 2 il 10
Kilne 200 130 1,600 900
Remanufecturing shop 9% 3 435 109
Particle boards 550 130 % 300 1.32%
Piniehing of PB 40 % 150 40
Steanm Plant 50 15 640 160
Meintenance shop 20 10 80 20
Other %0 20 320 80
ORAND TOTAL 1.413 RLY 14.018 3.506
4.4.2 §3008

- The follewing heet consusption for protacticn purposes is expscted:

kcal/h t/h t/day Glc.l/ t/annum
anpue

Particle board 2.%10,000 5 80 10.000 20.000
Kilne 1.300.000 2,5 60 7.500 1%.000
Total 3.800.000 7,5 140 18,000 3%.000
4.3 lan _peusr

4.%5.1 Summary of wages /for details see Annex/

Amount jip b/epnum

Sawmill 23.600
Preservetion Plant 2.000
Kilne 1.900
Reaanufacturing 2.800
Management of Timber production 12.700
Particle board production 12.700
Finishing of Particle board 10.700
Management of Particle bosrd produvstion 17.700

b 84,100
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Amount in h/annua

84.100

Steam plant 3.100
Maintenance 5 «600
Other 4.200
sdminietration of Plant 21.200
» 118.20

Integrated Plant Total
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4.6 lpveatments

4.6.1 Iimber preduciiop

SAWMILL

Buildings ABQuit AD k
Preparation of eits T - 10 ha 20.000
Log yard 1.400 n 3.000
Debarking ststion 40 m for PB + Sawmill 500
Sawmill 1.400 m 20.000
Timber yard inecl. store for dry timber 3.200 n2 14.000
Fire protection % .000
Roade 1.750 » 14 .000
Water supply 630 m 2.%00
Power supply 1.200 » 6 .000
Sewere 240 » 1.200
Fence 1.300 » 1.000
Contigencies 10.000
Total Buildings h 91,200

Equipment /for detsils see Specification for Tenders/

Log Yerd

Debarking station
Sawmill new equipment
Power supply

oruBaw
2888

Water supply 400
Removal of sxisting squipment +000
Dust control & collection 5 .000
Power installation 19.000
Erection 12.600
Total new equipment 86,000
Existing equipment 28.000
Total equipment 114.000
Grand total investment 211.200

of which new investment 183.200
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PRESERVATION PLANT

Buildi nge Amguut_in b :
i
Preparation of site 0,7 ha 2,000

Bquipment /for detailsn aee Swnecifieation for Tendera/

Bquipment fnel. erestien 00
Tote] investments B 6:000
ETLNG

Buildngs 400 m° £.000
Steams supply, ?owir s\tpplv,fn udsmwmhm L 3.000
Total buildings $.000
Bqujpment /for detaila are Spercifi ntian Yoy Tandars/

BEquipment incl. erection ) N _‘:9.9‘:_. .
Total investments t 24.000
REMANUFACTURING OF TTMBER

Buildjings 600 w° 8.000
Total buildinge k 10.000

s o et

Bquipment /for details see Specification for Tenders/

incl. power installation, dust control & collection,&
others 15.000

Total investments Y 25.000

Total timber production investments

Buildings 118,200
Equipment 120,000
Total

h ?21R8.000

. C e e e e e e e g 8
o —— e e e .
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4.6.2 Particle Bogrds

Buildi Apount in b
Preparation of site 3 -5 ha 10,000
Log yard 700 w° 1.200
Debarking station 40 m° for PB + Sawmill 100
Building of particle boards production 3.800 n2 60 .000
Steam supply 200 m 1.000
Power supply 800 m 4.000
Water supply 370 m 1.500
Fire protection 1.500
Roads 750 m 6.000
Sewers 160 m 800
Fence 700 m 500
Contigencies 3.400
Total b 106.000
Equipment /for detsils see Specification for Tenders/

Log yard 2.000
Debarking station 1.500
Main particle boards squipment 230.000
Maintenance 1.800
Steam supply 2.000
Power supply 2.%00
Water supply 600
Exhausting equipment 8.000
Power installation 3%.000
Installetion of equipment 40,000
Total b 323.000
Finishing of paptjcle boards

Buildinge 1.800 »° 28.000
Equipment

liachinery 25 .000
Power installation 3.000
Exhausting 3.000
Installation of equipment 4.000
Total 15.000
Totul investhert 8

£1.000




Apount ip b
Total particle board production
Buildinge 1)4.000
Bquipment : 358.000
Total b 492.000

S D —

4.6.) Steam plant /for details ece Sracification for Tenders/

Amount ip b
Buildings 200 a 3.500
Bquipment 30.000
Total b 33.500

4.6.4 Naintepanse shop, sdmipiatretive, spciel fagilitise end other

dmount in b
Buildinge 5.100
Bquipaent 3%.000
Total & 40.100
4.6.5 Depignes. snxinesring. traioing h90.000

Noie: Investment costs for substation are subdivided into power instsllation
costs for each of the production unite.
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‘-‘-‘W
Amount {in

A. BDuilding - structures b us §
Preparation of eite 10 - 1% he y2 .000 16 .800
Log yard 2.100 a? 4.200 10.080
Debarking station w0 o 600 1.440
Sawmill 1.400 @° 20.000 48.700
Timbar yerd 2.000 o? 4,000 9.600
Stora for dry timber 1.200 .2 10.000 2¢.000
Preservation plant %00 -2 2.000 4.000
Kilne 400 o’ 6.000 14.400
Remanufacturing of tiaber 600 -2 8 .000 19.200
Particle bosrd productien ).000 -2 60 . 000 144 .000
Finiehing of partiele board 1.800 &’ 28.000 67.20¢
Steam plant 200 -2 3.%00 8.40C
Fire protection 6. %00 19.60(¢
Mai ntenance shop 1%0 -’ 1.%00 3. 600
Social fecilities + effiee 2.80u $.7%
Power supply 2.000 & 10.000 24.000
Stesasm asupply 0 a 1.%00 }.600
Watar supply 1.000 & 4 .000 9.600
Roade 2.900 @ 20 .000 48 .000
Sevars 400 = 2.000 4.800
Fence 2.000 ® 1.%00 ). 600
Contigencies ¥2.7100 70.480
Total 260,800 629.920

B. Bquipment
Log yard 7 .000 16.900
Debarking station 9.000 21.600
Sawaill nev equijpment 30 . 000 12.000
Preeervation plant 3.600 8,660
Kilns 13.000 31.200
Memanufacturing eof tisber 11.9%0 27.600
Particle bdoarde 20 .000 997 .000
Pinishing of particle doarde 29.000 60,000
Steean plant 29.000 40 .000
Meintenance shop and others 26 .900 64 . %0
Power supply ¢ . 000 14.400
Steam supply 3.000 7.200
Vater oupply 2 .000 4. 000
Bxheusting syetea 20 . 000 48,000
Power instellatien 3 .000 196 . 000
iaasplletisn of sechinery = 20,900 4. 00
Total equipment 240 AR s eonds '
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9.1 Gearallas 204N

i.

4.

9.

1.

lacials ARl A0 b
Senlege %.000 @b 6,26 b 187.800
Betweed for particle beerd 11.000 #3 1,90 & 16.900
Uree pooian 0L d D 6).000
Ses wWLiond 4,980
Presorvetives 10t b 202 B 31.020
Yonoore 680 .000 PN 0,09 b 33.000
b 31¥M.¥W0
BAlis\ee
Pue) of) 1.000 ¢ A1) 19.6000
Keetrric cnse@ 3.906 W% & 10 B 39.080
Serer 14.0000° b 0,088 200
b 90.9%0
] » WN.000
/Perecnns) o enditure, tetal - 110.000/
sarsainiies
oivi] cagineeriag, builliag ¢ ¢ 30.438
asehisery ond oquippent 0s ”. 0
prelisinary ceote 0 30.000
b O
ialeseees
) 8 o \ho oot of sachineey 7.1
1 0 e e coot of eivi] ong. end builéiage 2.000
b 9.7
pr

L 0 of \he coot of fined capital capoaditure & otechs b 9.179

Has) avschesd

Povoonne! onpendituce of ) .

s sthor afminiotrative and of¥i0e .50
sapoasss /00 O/ 6. 900

. .10




o. Balse AsagReSe

28 of sales of partiecle hoarde

end 1 § £ros sales of somilling preducts » 12.000

eoe teble 12 b 29.9¢
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PRICES AND SALBS

Table &

Price Products Amount
Proedustion in b/ Uil in ) in &
Unserted 17,60 19.000 269 .000
C - grede 19,00 $.000 79.000
Total 17,00 20.000 }40.000
Preservated tinber 26,00 $.000 1)0.000
Dry timber 22,00 10.000 220.000
Remanufectured tisber 20,00 2.000 56 .000
Particle doarde
lst grede 77,% 9 .000 247.%0
2ud grede 24,00 1.000 24 .000
Tetal 7,1 10.000 271.9%00
Pistehed particle doards 43,00 % .000 22%.000
leadd.
Semill 17,00 9 .000 99.000
Preserveted tiader 2,00 9.000 130.000
ried timder 29,00 9.000 176.000
Mnenufectured tisber 20,00 ?.000 96 . 000
fotal tisder n,n 20 .000 447 .000
Pertiele dearde 2,00 9.000 134 .000
Matohed particle doorde 49,00 %.000 229 .000
%otal pertiele boarde 38, % 10.000 199.000
2500l £8sisry Tisbver 0. 20 . 000 447.000
Particlie beards V5 W 199 . 000

I 00 AT 5 O

fetal saise

W ——tp: e~

R AT S

10. 000

b Mo
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Teble 8
$.2 WOMNING CAPITAL
2iaksr nreductisn
1. gurrent Aasats Amoupt _in h
1.1 Sew logs 14 days 1.700 at b 6,26 10.65%0
Preservatives /2 menths/ 19 tons st b 282 %.2%0
1.2 Parts and supplies fer repair
and saintensnce /1 ysar/ 30.000
1.) Finished goode /1 month stoeck/
1.700 3 st b 22 37.400
1.4 Other 1iquid aseets 3.000
1.3 Credit to custemers /2 senth/
3.400 =) at b 22 74.800
1.6 Prevision for Cash 1.000
Tetal surreat sssetrs b 162.200
® gucreat lishilities Adeuss i b
2.1 Suppliers eredit for rew material
chemisale 9.000
2.2 Benk eredit
S0 § of receivadles /item 1,9 sdbove/ 37.400
2.) Credit frea other supplisrs and
provieions 1.000
Tetal surrent lisbilitise b 46.400

NET WONKING CAPITAL

5 113.800
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Tadble 9
WORKING CAPITAL
Eartisle boards produstisn
1. Qurrent Assets Ameupt in b
1.1 Fusl woed and Branches 14 days stecks
600 m3 at 51,9 900
0ff-cuts /Chippe/ 2 days steske
50 a3 at b 1,8 B¢
Glue 2 month stocke 96 t at b 70 6.720
WAX 2 mohths stecks 10 ¢ at b 83,) [ 3 )
1.2 Parts and suppliss for repair
and maintenance /1 ysar/ 20.000
1.3 Finished goods /1 month/ 830 a) at b 28 23.800
1.4 Other liquid aasets 2.%00
1.% Credit to customers
3 months 2.500 a3 at b 28 70.000
1.6 Provieion for cash 1.%00
Total current assets b 126.300
2. gurrent liebilities Amount io b
2.1 Suppliers credit for rew saterials
and chemicals 4.000
2.2 Bank Credit
50 % of receivadles /item 1.9 above/ 3%.000
2.) Credit from other supplisrs and provisions %00
Total current liabilitise [ 39.500

NBT WORKING CAPITAL

b 86.700
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Table 10
OPBRATING COSTS IN B
/atart of operation/
Operating years
1 2 3

1. Materials 2359.4101 319.48% | 1336.300
2. Utilities 35.660 46.390 50.940
’0 'm. “.450 94-600 91 .000
4. Depreciation 8%.532 85.532 85.532
. Maintemanee 17.760 19.739 19.738
6. Insurenee 9.113 9.173 9.179
7. Plant sverhosd 36.2%0 318.160 38.160
8. Salea exmpenses 12.000 12.000 12.000
9. Interests 59.2%0 %0.947 46.278
Lacesast of sales

Partiele boards 291.900 | 341.33%30| 1399.000

Sawailling producte 313.900 | 429.1%0| 447.000

Total F 9 965.800 | 766.500 | 806.000
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Teble 11
INVESTMRNT OOSTS /INTBORATED PLANT/
Total |Depre- [Annual
%er eistion |deprecia-
ourrency| surrensy| in b rate tion in &
Land and site preparstion l540.400 | 20.000 | 260.800 10.432
Construction
Machinery and equipment o/ - 20.000 20.000 2.000‘b
and »/| 25.000 |518.000 | 943.000 %4.300
Brection charges
Preliminary sxpenditure
and costs of establishment 40.000 | 30.000 90.000 18.000
Total 30%.800 |616.000 | 921,800 8%.932
a/ existing equipment; b/ new equipment
1/ 5 years
mg‘
CAPITAL REQUIREMENTS
Payabls in Total
lecal foreign ia d
ourreney |eurreney
Investasnt coste 309.800 |616.000 921.800
Working capital 140.000 62.900 202,500
TO‘.I 04’.”0 ‘7.0’” 1.1“.100
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/In W

Origin of resources!

Own reseurces /equity/ $00.000

Leng-tera lean

Tadble 12

FINANCING SCHNEDULB ,
3%0.000 8 years
300.000 S yeare

Nediwm-tora loan
Shorti-tera lean

overdraft balance

SONBBULB OF INVESTMENT IN &

Building
Bquipment

let year 2nd year

of eon_o_t.qu}ton of construction
196.500 104.300
114.200 496 .000
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MAN POWER SPECIPICATION

1. LIST OF PERGONS ENPIOTER

Shifts

Sawmill Production I. 11, I1I1. Total
Log Yard 2 1 - b ]
Debarking 2 0 - 2
Sawmill 9 9 - 18
Oreen chain 5 5 - 10
Chipping offcuts 2 1 - )
Timber yard 2 2 - 4
Grinding of tools 1 - - 1
Foreman b 1 - 2

24 19 - 43
Preservation plant 2 2 - 4
Kilns 1 l 1 b ]
Remanufacturing 4 - - ¢
Maintenance
Electrician 1 - - 1
Mechanic 1 - - 1
Helper 1 - - 1
Total B ] - - )
Management
Manager 1 - - 1
Bookkeeper 1l - - 1
Clerk 1 - - 1
Total 3 - - )
Timber production
Grand Total 37 22 1 60
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Shifte

1. II. 111, Total
Rarticle beards
areduction - Tesal » Y - 66
Stesm plant
Beiler eperater ) 1 1 |
Rglper 1 1 - 2
Total 2 2 1 5
Neintemance shep
Mechenic ) - - )
Blectricien | - . 2
Foresan 1 - - 1
Total ] - - ¢
Other services
Transport and others ] 2  § [ ]
Mainietretion of plemt
Plant meneger ) } - - 1
Toshnisal nemeger ) } . - 1
Sales menager 1 - - 1
Chief bdeookhkooper ) - - )
Secrotary 3 - - )}
Clers ) - )
Othere ) 3 )
fotal 11 ) l 1)



. LAOE AP _BALARIEE

Preduction No of Persons Type of work Coet per Annua
- -— ipk
1. sawmill

Leg Yord 1 Grader T00
2 Operstore 1.100
Debarking 2 Opsrators 1.100
Sewmill L Operstors 4.800
10 Assistante % .000
Gresa ohain | Skilled 1.200
L Semiskilled 4.400
Ohipper 2 Operators 1.100
1 Assietant 300
Tisber Yard 2 Transport 1.100
Neintenance )} Ori nder 600
1l Mechanie 700
1 Electricien 800
1l Assistant 300
Semmill 23.600
Ixssarvatisn Plaat 2 Operatore 1.100
2 Assistants 900
Total 2.000
Elae ) Skilled 1.900

b ki
4 Skilled 2.000

ﬂntunuon &
1 Msnager 1.800
2 Foreman 1.800
1 Bookkesper 800
1l Clerk 600
Total 5000



Production No of Persons Type of work c“tip.; Annus
- e AR B
Personnal benefits end Insurance 7.700
Total timber production 43,000
Dartisle heards . Leg yord & hendling 4.800
2 Chipper operators 1.100
2 Aseistante 900
2 Glue mixing 1.100
2 Porming mechine 1.200
2 Press operstors 1.400
1 Sew tender 700
1 Saw helper 300
2 Ladoratory techaiciane 1.200
Baipienenss 4 Storee 2.600
1 Mechanic 800
1l Assistant 300
1 Rleetrician 1.000
1l Assistant 600
Total 18.400
Pinishing of
1 Panel Sewing 600
1 Pene]l Sawing helper 300
2 Vene-ring Line operet-
ers 1.400
[ 3 Assistants 3.600
4 Prepereation of vensers 2.400
1 Glue sixing 500
¢ Treneport & Storee 2.200
Maintenance 1 Wechaniec 700
Total 11.900
Adainietretion &
1 Menager 2.000
1 Technical manager 1.%900

) Foreman 2.400




Preduction e of Pereons Type of werk Cont nr Annen
1 Boskkesper 800
b Clerk 600
Total 7.0
Pereenal demefits & imeurance }.500
fetal perticle beards production 41.100
25000 _ALSAL ) Boiler operetors 2.100
2 Boiler helpere 1.000
fotal 3.100
Biatenenee Shes ) Bechenies 2.400
 § Reetriciane ?.000
Tetal ¢.600
Sihes _secyisise ? Pire protestion 1.300
] Tranepert 3.000
Tetal 4.200
{aieotretion
) § Plant meanager 1.000
1 Toehnical nonager 2.%00
1 Sales saneger 1.900
1 Asecuntent 1.300
] Tereaan 1.200
1 Seeretary 000
) Clerk 1.800
b ) Othere /Driver, V. 000
Typlets:/
Muinistretioa 15.100 o
Peroonal Benefits & Insurance

0TAL PlANY

o B P

— ——— -

b 110200



- ¥ .

A8 Laerense ia Ougoe of 10 6 ageine: 1O hae eer calewnioted G4t Pwr
e poer 1V

Annuel 90gee ‘eci e (¢ § tagureres ond * § wonefice

'. MR oS00

-t o b8

A———: - - . T e Ll - e i W . .

sesmil! "n..
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Gaaagenset of TiEbEr gredertlee 0. Y0
Particle toarde prod.wirioe YR
Piatahing of Partisie Searde " . .
Sanagenest of Puriicie Suerle A
Srean Mast ' 0
Beial cagnee .00
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sinisiotresion of Mast n

e e e e e —— L S

Iatragreted Mont WA ¢ 100.09

i




sEctiem




SEChiOm ?




SODSIPIATIND Pl UGS
for wBe BERligeens of ® ragreted Gued Poe.
westag ‘alue:n
( T

e ¢t P B

Sagare P
e @t vad Gpttang 0untstel 1940l sglinet GRS ont bee,
srapared o
BN @t iewate
(v W

e tosang, ‘emmesy +9U)

L




E TE TR A XYl -

PPN IPItaTIOR Pa oI ¥R
for 'R0 DOVEDIIGNOOnt of & In:sgretel Dend e
woeniag lodue  ~y
>

A B LA

tSopert Foe
e Wited Doty lafueiriel POQlsgEen: JOQER:Ss’  ob, 1 oo
wopared o
ARG/ Wetiiievs
T8 . R

Wi isiove, Josmary 1970




Ml b r1is B ARG

sow- s b- H e pwsr &
i . G re® $6 8- Bi tr 8 srr Beee
: Wni grotasce
S pn ol Sne gy vt ORVEr Wwemprt -
s e
t ¢ Puge ssnet e
e Bp -? GErStsge ‘s WO + pubored
LTI
P s Gen
hes ZRAR ]
1 8 Lepaeciaise of AP @l  @tien
. A ARL BN i

LRSS % ——
e w & 4 g
ten g ey el e st el
tames : Frapurtec o= pLEmA
e L TR ]
e ¢ e . e mg B
mags ' fer: s eeel
roned Ein:0h o “F g e wndps b9
sumnd ' inolih gr
e P et sem
Wope 3 Frogse - 2 v WD GO

g - QP st
e+ ¥ qphul




SePrIPL-gT AN £ T "MReN

¢ ANl

e ¢i0 of 0 G e me@Pe-: @ - '=®i‘s e o;poipr’ ot it @ Cgriterd
eF MEan a@ry ol Gy p@e - s gwess Facr N8 ey s tar BGY Tas
e o Intagr@r@l Gosl F-assghing [ O R

t Gedpsn s-ggre:et - tgen GBI g rior @+ o sever tared mr he hoed
of ¢ Yle ErU ev fove W WO+109 Fraup »r i e e prao¥ chrm =f RIP
PLEBY e b sx iR cc 8 Subat@et G S0’ By ol g -4s 9uer of Gswneeed
il @rad span? sens e

CuPing =+ cem@s Savetien N0 a@ed +F gret.e cp & ase’ T i@ps ted EhIte-
Gned gl o2 WSS o +f Qgmrred pac- s % . arde end L,oel o arde

ovens Enpheeis 9 <+ 8 el o= he L al.ete gwe ity Asecrdiagly. he eof-
rored G hisse: osmd Sy @Pe SR il @e: -+ ghec  elerterde “f auelity.

[, P Y ) swr 8 Coxngt fodam s 08 T e > 7 S o e @1 [ AR LI

e ‘tole P rgt e Toer ronliese’ 0N pregared »; o ‘oAb i deper e on

WO QPie of & actcee: @ 8 MIE Vigmme Oiin.. ne frapeo=rs -’ o atluly,
@ gt of GRism 1o Nie Wesifi gt isn o ‘sars . W-eiplte af . s ree

QR eriel S0u @Bt 1t S0 681 @9 f GBrRSiiag sreseit! 1108 nee reen -arried
eae i pppas  + Gsssaher 1¥W

¢ AN & I Al

pr @nt G4 ang.0: of EDLERI it ~g & siagrated sient fer spwne~c?
ow bR Sawed pr vl Lem Feuld tra@l P .8 WPutie GRS i gy G0N e

bt!?

Ged: QPES S@: sw: fOSeB GPEni0e b ‘00 toland
Ny vy ey s w N W

e Jamiee vl i

W Legp Tes-ies Mlewp s-obile weon e
rongrs 1-60
sl - 000 s - N W
SOer PR ¥ ube coe " 9

DagPss109 + ticap séutle e SBpes 1524 s sl ¥




Branches and fuelwood 11.000 m°

Off-cuts from sawmill suitable
for chipping 6.000 l3

Imported veneer sheets for 2
finishing particle boards 660.000 m
Average thickness 1,0 mm

length 1,600 = 2,200 mm

2.2 Main_producte per annup

Seawnwood for sale without further
proeessing

Premervsd sewnwood
Dried sawnwood

Surfacs finished timber and
semi~-products

Total sawnwood

Non-~-vsneered particle board
VYeneered particle board

Particls board total

2.3 Retimated Boersy apd ¥eter Copsupption

Power: w
/from HT line/ KWh
Wh/annun

Steem: kcal/h
/ewn production/ Gcal/ennua

Unter: n3/h
/from weter pipeline/ l3/anmn

| 7L

Yorking days per annua

Number of shifts: Sawmill shifte
Remanufacturing plant shift
Pressrvation plant shift
Dry Kilns shifte
Particle board production shifts
Finishing of particle board shifts
Steam plant shifta




The operation of the plant will be s-.pendent on isporting:
- adhesivee and preservetion materiale

« veneers and other materials for finiehing particle hoarde

2.4 §iting

The plant will cover an srea of 1%0.000 -", inclufirg o regerve v future
snlargement in the Weetern region of Cyprue nemi Berph.u.

Posd comnectiens, branch eireuit of electric energy an' werer-,iping

eonneetion will be the respensidility of the invester.

2.5 Iise Sshedile

Asoording te preliminary estimstes the preoumed time eshaduie for
the building progrea hes bees drewn W in the encleced Roteunrs Slagred.

3. GOODS AND SERVICES TO B TSNOBAD

3.1 Bauissent 8 ssesifisd Aa Aeses ) - 8

1. Sewmill

2. Precervetion plaat

3. Kilne

4. Deosanufacturing shep

$. Particle bdearde

6. Finiohing of perticle dearde
7. Stean ploat

8. Svhetetion

¥.t healems

The oquipnent swppliore vill provife a0 o part of ‘hele Soiisary s G@en
of the predustion wmine Meted (o 4nmoses | O

- g Gotelled flow ohoet of preductios
- ¢ Sotailed lag-eut of \he seshinery
- foundation plane fer sain Bechinse

- itnput of power
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enite on ¢ \ure hep Sesie. The ind. 14ual sechines end equipment will be
hoshed 00 (o \heir perfermence an' Sutputl. Bes'des this the supplier

of Gohinsry Nee te etteir in e Ariel fun the gusrentesd ou!pul in wlume
et qualilyy for \he cowmill ond for the particie boerd production hire.
Por 0o cosmil]l in (®e 2-ohif\s speretinne ond for the particle board line
1a ¢ continusus 17 heure speretica.
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SAPRNILL

A

BPRCIPICATIONE OF MACHINBRY ANL R/ EME W1

i —— o o e

In sesordanes with the basic date apec . fyina the range of the offer as well
08 teshnelegical end economic conditicne given in chapter “"Invitaiton te
Tomder", peint 1 - 4, the epecificetion of the individuel equipasents ie
aade sere precise fo!llowingly:

1. BBAAMARG Sa)pRenR}

AaMAS seanissen. dessriptiol

1.) JAGSEE - Type: N OO

Benufecturer Louts Rrenta Melgum

To 147U ug te thise tor- e t p & londer, strping deek end
leeding sree hvdieuliral v (e ntel complote antfit with ite
seatrels, vaivee, hoees, jipinag, IS HF sotor, started ete.
™is equipment ecan bde ueed

1.0 (ondesE MeadgAs - Tyve §)° Diameter Pulieye

Sanufecturer  Lasute Mrenta Meighuae.

MRt hend type, carrying = wide savhiader oith power sew
Blade tensinning Sevice, power driven rumhing off reller,
brele, Bachine complete @i't 10U Wi eoter and starier. Thie
aaehine 1o in geed candition and con be tranaferred to the aow
eouBi il

1.) kS SSRAASS

Sanefesturer louls Weria Beigiwm

SR outematli:c sentrele, 2 fi. leng, sponing of heoed blsed
BRees 0°, siih ¢ hoalloress , offeel deviece, log ‘apefing doviee
repets curireliod al e@mrers 408l 1see (o he healding eitd

ou spsed cotenris ol siectire npéreulic Tosluwsrte, ~omplote
Qith @oter and Blorter o' senper’s 4600 Car e whet ia the aew
sampi il

V-l saamm  free '
Qurl gt atn: it isbsiagst &3 B iRosss Oar Lt anasnl wd | Posden
. eh e Pleseis: Fulisse ekt BAnd Ga-Rhine
ey Pegtasce wiale fte o VY&EWM Q@
* i ade rasie ®o @B, \the sppit guide o
pEnv i Bl @ F . pmerE spr. BB tu Biing esd | r0eliag GpehlaaPy
s ) Lt g F ma appms @ B slweryic 1 L @B - *b




selector with indivi' in]l ehrinkage allowance.

Teed rolles, dismeter 60U mm,

sotor for rell raieing,

setor for blede guidence,

setor for disension eelartor.

Blectiric motor ASEA MCRF 22, 6C Rk, 1.470 rpm, 415 v D
Automstic star-delta ewitch KDEF 16¢ for above mntor.
The sachins is in good condition.

1.9 Grassul agm - Type: Cs&
Manufacturer: Stenner of Tiverton Ltd. Engiland
- to teks & )" sew, with @ neaina. cepecity of 10 deep Ly
30" wida. Byuipped with hydraulic traversing of the saw rarrie
ge and with electirie motcr drives 0" 1« 1/.‘ N.T. snd ) W .P.
sotor for the hydrsulic equipaent. 'he epee? of cutting ean
be precisely centrolled and g nl1uttely verishle up te
90 feet & sinute. Il can do uped.

1.6 Deuhls sdget - Trpe: Ci6 wn
Beaufecturer: Oebréder Lined, Oersir~r i1 Reden, 0. lereany

- with hyéreulicelly ospereted quich o4 ustmert af the eee
bledes ond hNydreulissl.y sperated geer beon. Bes eiith betoeer
tve seme 27", rengs ~f feed infinitely var et - 60 L atn,
0 NP sctor, etar-deite starter w 'h @tr cir u:l o eaRer .

It san be used,

1.7 Jag oo AZAERAgE - Tyee: JY W
Nanufecturer  Baebin A0 Bréderna lLindquiel, shter, woder

- oith four shaine = dlstencs sasbiodee 14 Ft Y ¥P geter leor
sew %lefes.

1.0 Sand 06m 88AMIAS S8SDARg  TYre M4 v 1!
Sanufesturer Voliner Serte, Bashi.nen Pobril grebh 9

Piverash, ¢ Joranny
. for vireviar-. gong ., ond ba-vi seme @: 1k thees ghaee G 2@
Cirsuior oawe freg i6i - am e,
Sang oovs of any lengtt ont i@ |
Sand reseue and Sifds vand seve of oy Longsh and @it
Iy son be w0od

1.9 0OD SEASSASS 800 SRERANG SSShiss 'rve T
Sanufee tures . Puilost Serdse

""uwﬂm.ﬂmnﬂuu.uhu ,,-,’,,'a,,
-9 /0 anb of ang oagtt
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REMANUFACTURIRG SHOP

No Xind of aechine Notes

The remanufacturing plant will provide e partiel
processing of 2.000 m3 dried sawnwood per annum in
one shift, 250 working days. Timber will be up-graded
by eurfece processing and by remanufacturing it inte
certain semi-products such es pallets etc.

Thie ehop will provide the planing of eewnwood and
adjusting it to accurate sise. Short length will be
processed by finger joints into long length boerds
which will be crosscut to precise eises.

Apart from this the shop will dispose of e epace for
experimentel sewing of elets for bruce boxes. Thus it
will be possible to verify the yield, economic and
technological conditionse in view of an eventual ensur-
ing the mass production in the next stage.

1. Maltiblade Baximal dimensions of timber to be sawn:
sirsular san width 350 ma
thickness 80 =a

cepacity 8 - 10 IJ per 8 hours

2. COeAg sut s Maximal dimensions to be cut:

width 350 ==

thickness 80 ma

length 2 -6nm

capecity 10 -3 per 8 hours at ave-
reage quslity of
sewnwood

3. Iauc side nlaning NMeximel dimensione to be planed:

aashine width 1350 ==
thickness 80 ma
capacity S -3/ 8 hours
4. Iinasr Jjointing Maximal dimensions to be jointed: .
Aine width 250 m
thickness 80 ma
minimal length 250 mm .
capacity 2 -3 13/6 hour shift
at an sverage lsngth of '

80 om
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Annex 8
SUBSTATION
Basic detas 2o _trensform power from )11 kV to_ 0,415 kV.
inatadled ipput:
Plaoce of coneumption kW kWh
Debarking & Seawmill 385 227
Timber yard & preservation plant 23 14
Kilne 200 150
Remanufaoturing 95 54
Particle boards production 550 330
Finiehing of particle boards 40 15
Stesa plant S0 35
Maintenance shop 20 10
Othere 5C 20
Total 1.413 855

The high tension branech eircuit will be connectsd with the general network
11 kVaA.
No electric motor will execeed 90 k¥W.

It is recommended that the traneformer station be provided with two trans-
formers with one extra roos for a third one to be inetalled lster.

Within the ecope of the offsr it is necsssary to attack the ppecification
concerning the delivery of transformer station project and specifications
for the building project.

The offer for the main switch-control room is slso required together with
seasurement and regulation devices to be eupplied.

Pricee to be quoted CUF Famagueta on a turn key baeis indicating separately
costs of erection and running in.




An economic comparison hae to be etteched whether the bark can be burned
in the reepective squipment and conesquently whet the increased investment
dsmande and boiler house attendence may be if bark ieto replace part of
the fuel oil.

Prices to be quoted CIF Famagueta on ¢ turn key beeis indicating separately
costs of ereotion and running in.




PROPERTIES OF RAW MATERIAL

Ths epeciee to be proceseed inthe proposed integrated plant ie Pinue brutis,
the propertise of which have been investigated by the Tropical Forest
Institute in Englsnd. The resulte of this investigation have been compiled
in e Rsport of the Foreet Department se follows:

Yorp: P. dbrutia is a 1light demanding epeciee end unlese grown in Aense
stands or in sheltered velleye it doee not grow straight. It tends to
"eurva” in ite' upward growth eomewhat eimilar to larch /Larix sp./. Its’
fora fector varies from 0.4 to 0.6.

Seirel arain;: certein individuel treee exhibit spiral grain but the defect
ie not eignificant.

Kogttiness: The numbsr, frsquency end sise of knote varies between treee
considsrably. Although this charecterietic is genetical, in generel,

the bigger the tree, the larger the knote. The number of knots ie grester
and ths iesge of knote larger in treee growing in open stands. Generally
the tree producee live knots and dead knots are very few.

Bark: Thick and pereistent. The proportion of bark varies between diamete/
/ags claseee ranging betwssn 26 % in the smaller diameter classes to 16 %
in the lerger diameter cleseee, the average being 18 %. Debarking ie
reletively ecasy.

Aaaiatence o ipsegt and fupgal eitack.

The speciee exhibite good netural reeietence to insect and fungsl attack
prodably due to itereein content. The sa;wood ie highly euveceptible to blue
etsin. Fire scortched treee are readily attacked by wood-boring insecte.

Sacvood/heartwood ratio: The proportion of eapwood and heertwood veries

betwesn individual treee dut the varietion ie closely relatedto tree ege
and sise. There is more heertwood in the older trees than in the younger
ones. No studies were mads of the sapwood/hesrtwood ration in logs.

Deanaity and resip conteni: Teete were carried out by the Forest Producte
Resesrch Laboratory, Ministry of Technology, U.K. For unextracted eepwood

the range of deneitiea on the eamples tested wae 0.371 to 0.614. The higheet
valuss were obtained in the outsrmoet layer at the baee of the trese while
the locetion of theloweet deneity materisl varied from tree to tree.

The extractive content wes in ell caeee small, lying between 0.32 psr cent




and 2.76 per cent and no clear conclusionn could be drawr in this case as
to the distribution of the resin within the tree. Cartainly, in the sap-
wood, the resin oontent is too small to have much effect on the density of
timber /0.36% -~ 0.604 for extractel wood/.

In general, the density of unextracted heartwood wan greater than that of
sapwood froa the eame tree, though ancmalous results were obtained in a few
cesee. After extraction, density differenco between sapwood and heartwood
were lese apparent.

The densities of unextracted heartwood were found to be in the range 0.457
to 0.890. The highest densitiee were recorded in the inner heartwood at
the base of the tree and theee were always associated with high resin
contente. It was shown, however, that even when allowences were made for
extractive content, this pattern of density distribution in the heartwood
was unaltered.

Wood of high resin content was asaociated with larger trees /above 40 cme
diemeter/. Medium-sised trees contained a lower percentage of reain in
she heartwood and the ssell trees /30 cm diameter class/ showed virtuslly
no heartwood and could bs considered tn he non resinous.

Strapgth properties; Pinus brutia timber is heavierthan the more common

species of pine, the general aversge being about 36 lbe per cu. ft.

/o 356 k‘l/lJ/ at 12 per cent moieture content. This is some 20 per cent
heavier than Baltio redwood /Pinus sylvestria/. Siuce density controle

the weight of timber and there is greet variability in density between sise
classee, a correeponding variation in weight must also be expected.

Since P. brutia timber is heavier than P. aylvestris, some of {ts strength
properties are also rather higher than Baltic redwood, the bending and
compression strength being about 10 per cent and the shear strength about
20 per oent higher. P. brutia ie almost twice ae hard es P. sylvestrie bdbut
in etiffness, reeietance to impact bending and cleavage the two timber are
roughly equivalent.

More details of the mechanical and physical propertion of P. brutia in
the Kiln-dried oondition are given in enclosed Table 1.
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WNTEGRATED ALANT
CYPPUS FOREST INDUSTRIES LTO.

SECTION 1
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FOREST MAP OF
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