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This Report presents the results of a Study 

usinq SISAL Waste (SISAL FLUME TOW) to produce high 

quality hard tissues. 

It is concluded about 3,000 TPY of various 

tissues such as Ciqarette, Tga bag onion s~in, Airmail, 

Carbonizing base, Bible paper etc. could be produced 
either near the GALA.~A area in the COASTAL PROVINCE 

or LA.~ NAIVASHA in the Rift Valley Province 

The total capital investment needed would be 

~Shs.248,455,000 (Exclusive of Working Capital). The 

Return on Investment is estimated at 28.3t. 

It is reconunended that serious consideration 

is given to im~lement the project. A further study 

is recommended to c~mpare, evaluate and select the 

most appropriate site either in the Coastal Province 

or P.ift Valley Province. 
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ltEcotl'.EliDATIOJIS 

(1) BARD TISSUES is not presently manufactured ~n 
t..~e country. The proposal to manufacture this 
qrade ini ti~lly with sisal waste and subse~tently 
vith sisal fibre for future expansions apfears 
to be economically attractive with a qross return 
of 28.31 on investment and a q~oss profit of 
JtShs. 70,218,000 per year. 

(2) It is technically and economically feasible 
to produce ve~y hiqh quality grades of paper 

from Sisal fibre. Already such grades of paper 

are being produced using Sisal pulp ·in · BRAZIL 

and MEXICO. anc Xenya is presently exporting 
sisal fib=e to produce Tea Bag paper in USA. 

(3) It is recommended this project is impl~nted 

to diverEify and support the SISAL industry 

which is 9ettin9 seriously affected due to 
substitution of synthetic fibre in place of 

sisal fibre. A demand has to be therefore 
created in the pulp and paper industry to 
prevent the sagging economy of the Kenyan sisal 
industry. 

(4) In the event an interest is shown in the develop-. 
11ent of the project as indicated in this study, 
a 11e>re detailed study should be undertaken to 
closely examin• the sites recommended in this 
Study and to correctly evaluate the marke~ 
condition for the specific'grades of Bard Tissues 
determined in this report. 
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IITRODUCTIOI 
1. 

Kenya currently has 5 paper mills operating with a 

total installed capacity of 85,600 TPY of paper and paper 

board. The afore-mentioned 5 mills have plans to expand to 

125,40<' TPY within the next 2 to 3 years. 

The indigenous pulping capacity is only 58,000 tons 

of chemical pulp and 8,000 tons of mechanical pulp per year 

at PANAFRICAN PAPER ~.f!LLS, WESUYE. Therefore, the other 4 

mills depend_mostly on waste paper for their fibre require

ments. The supply of raw material for the PANAFRICAN PAPER 

MILLS is based on PINE AND CYPRESS from "Man-made plantatiais". 

There will be a further demand on this source of supply when 

the proposed MAOHU PAPER MILLS at THIKA goes into production. 

This mill at THIKA will require wood to produce about 20,000 

TPY of chemical pulp. 

It is feared Kenya is heading towards a shortage of 

wood and in particula~ for domestic fuel requirements both 

in the form of firewood and wood charcoal. It is, therefore 

felt at this stage further planning of pulp and paper mills 

based on wood does not loo'· promising with only 20% of the 

land are.: available in Kenya both for agriculture as well as 

forestry. On the other hand Kenya needs more paper. The 

demand for paper during the last 5 years has been growing at 

the rate of 5%. It is expected the future growth will be 

aivund 6 to 7\, with a high demand for cultural grades of 

paper on account of the growth in school going population. 

Tbe Depvtnent or Induetry ia tbe Ministry or Commerce and 

Industr,', •eaain« thi8 problem, initiated tbe need tor a study 1.0 look into tbe 
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aspect of using non wood materials for pulp and paper 

manufacture. To conduct this study a pulp and paper 
expert was requested from UIIDO. He arrhed on 9 lk>Teaber 1984 
tor a "bree-aonth assignaent in lten)'. 

Tbe t'olloring report is Part III ot the inTestigations and 

studies rel.ated. to the use ot DOD-vood7 rav material.a tor the production 

ot palp and pa~r. aade up into tiTe pert.a: 

PART I 

PART II 

PART III 

PART IV 

PA.RT v 

Development of the Pulp and 
Paper Industry in Kenya 

A Report on the Feasibility of 

Producing Fine Paper from Bagasse 

A Report on the Feasibility of 

Producing ffard Tissues Prom Sisal 
Waste 

A Report on the Feasibility of 

Producing Corrugating Medium 
From Straw 

A Report en the Feasibility of 

Producing Hand Made Paper from 
~otton Waste. 
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2.0 . BASIS OF STUDY 

This Study rcl~tes to the use cf SISAL WASTE 

for the production of "Ht.RD TISSUES". 

Kenya produces SO ,000 Tons of Sisal per 'Year. 

About 10 to 15% of this production goes as waste in the 

form of SISAL FLUME TOW. ·.rhis amounts to cabout 5,000 to 

7,500 tons/year of SISAL Waste. It is proposed to uJe 

this waste material to produce speciality grades of 

paper which are currently not produced in KENYA and are 

imported into the country. A part of the Sisal flume tow 

was used in previous :rea · s by E. A. Bag and Cortiage Co. 
to produce bags to pack sugar. This dem.::.nc"~ is now lost 

due to stiff competition from Synthetic !·'ibre and !=ugar 

is now packed in polypropylene bags. 

2.1 TYPES OF PAPER 

Or. account of the special properties of Sisal 

fibre possP.ssing excep~ionally high tearing strength 
an~ .:>ther desirable properties such as porosity, absorbency 

and foldin~ endurance it is possible to make certain 

hard tissues such as the following: 

'l'e~~:>ag Paper 
Cigarette Tissue 

Carbonizin~ Tissue 

Filter Paper 

Special Wrapping Tissue 

Hard Tissues for writing such as Airmail 

and onion skin 

Hard Tissue for printing such as Bible

paper, Manifold etc. 

2.2 MARKET CONSIDERATIONS 

Kenyan market presently imports these grades of 

paper. The existing paper mills cannot manufacture such 

light weight tissues •. The raw materials presently used 

b~· these mills such as PIHES AND CYPRESS are also not 

ideall/ suited for the above grades of paper. 



- 9 -

Kenya is also in a strong position to export such 

grades of paper bo=?cause of their special characteristics 

to its neighbouring countries both in AFRICA as well as 

the MIDDLE EAST REGiON. 

2.3 SELECTION OF CAP.l'.CI'l"Y 

The selection of capacity in this particular case 

is both limited on account of the size of the market as 

well as the availability of the raw material i:i the form of 
sisal waste. 

The present demand tor such grade 

ot paper is expected to be around 2,000 tons/year. To aake a full 

market study, it is recommended to carry out a further study at 

a future date. . Rowever at this stag.a it is presumed 3, 000 

tens of h~rd tissues of the abo•.;e t1'pes could be r.tade with 

about 2,000 tons/year fo~ domastic conswnption ar.d 1,000 

to:1s/year fc1r the export marl:.et. The capacity is therefore 

present.ly fixed at 3 ,c..:;o to::s/ye2r. Provi ~ions are also 

mac!& in tt.e planning of the lulls so th«t with the increase 

in ~ar.ket capacity, an ~1Jtimat~ prod'!.lction of 6, 000 tons/ 

year could be reached by installi~g a scco;id paper machi:i.1e. 

The selected c~facity is viable for such snall 

scale of production on account of the specialized ~ature of 
the products. 

2.~ LOCATION 

The maximum proeuction of sisal is from the COASTAL 

PRO-..TitJCE averaging about 15 ,000 TPY, closely followed by 

RIFT VALLEY PROVtNCE aver~ging another 14,700 TPY. The rest 

of the production ccm~s from other provinces of KENYA. The 

main problem in selec~lng a sit£ close to the availability 

of raw material is the ~ifficulty of getting a dependable 

source·of water supply to the paper mill. 
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., 
The proposed mill requires : , 500 r::J /day initially 

and about 7,000 r..3/da.y eventually allo;...ring for futu:::-c 

expan~ion of the nills. 

D~p~naable source of water supply is only av.::.il-
-

able from GALh~A in close proY.imity to the sisal estates 

of the Coastal Province. In the case of RIFT Valley 

Province the required amount of water couJ l"l only come 

from Lake Naivasha. 

is more 

In choosing a location for the paper mill it 

desirable to locate the mills close to GALA!iA 

River but far away from the MARINE RESERVE ~f MAI.IND!. 

In the case of the P.if t Valley the choice would be a 

location clos~ to Lake Naivasha. 

Further study is recommended to w.ake a comp~ra

ti ve evaluation of these two possible sites. 

2.5 FIBROUS MATERIAL SUPPLY 

For the productioa of 3,0t•O TPY of Hard Tis::.t:~s, 

about 4 ,C•OC tons· of sj.sal waste woulc! be required su:::>?le

mented by 600 TPY of wood p~lp. 

It is expected the entire ~.o~o TPY of Sisal 

waste could be collected as SIS.Z\L FLUME TOW without an~{ 

difficulty. As pointed cut earlier, the sisal waste at 

one time was used in the manufacture of bags. This ha~ 

been replaced with polypropylene bags. In fact the 

entire sisal industry is threatened with the encroachw.ent 

of synthetic fibre. Itis therefore strongly rccomn:~nded 

a diversification in the utilization of sisal fibre 

should be adopted at this stage. Countries li~e BRAZIL 
and MEXICO ha·;.re already done this by r_;etting into paper 

manufacture where sisal fibre is directly used for pulp, 

that is exported. Kenya should als~ follow this example 

and launch into ~his proj~ct as early as possible, so 

that further deve.i.opment of the paper industry could be 

.based on SISAL FIBRE. Since a la~gc number of workers 

depend for their livelihood on this industry, it must 

not suffer a set back due to the threat of sy~thetic 

fibre. 
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2.6 PRICE FOR SISAL FIBRE 

The sisal wast~ was purchased by th~ bag manu

facturers at K.Shs.1,600/Ton, when there was a demand for 

it. Presently there is n~ de~and for it and the material 

is used as a land fill in most of the estates. 

However, for the purpose of this study a price of 

KShs.2,625/Ton includi~g transport had been used in place 

of K. Shs .1, 600/ton. It was also noted besides large estates 

there are a number of s~all farmers who are in a position 

to supply sisal fibre directly at competitive prices. 

2.7 WATER. SUPPLY 

For the production of 3,000 TPY of hard tissue 

about 3,500 m3/day of process water is required. In 

planning a project of this type allowances have to be made 

for future expansions as well. Taking the overall require

ments of the mill both to meet the present and the future 

requirelll'?nts, the mill should be assured of a supply of 

7,000 ml/day. 

It is recorr~ended a furt~er study is ma<le to 

properly evaluate the sites cr.osen tentatively namely the 

GALANA river area and.Lake NAIVASHA area. 

Other possible locations are also open at this 
stage in close proximity ..:o the sup!_)ly of raw mat('rials if 

adequate water supply could be secured. 

2.8 ELECT~HC POWER SUPP:l.Y 

The average load will be around 500 to 700 KW 

with a peak load upto 1,000 KW. For tha future expansion, 

allowances have to be made for delive~ing power upto 

2,000 KW. The entir2 supply will have to be purchased 

from the National GRID. 

2.9 STEAM SUPPLY 

The steam requir.em~nts would be met by the use 

of oil fired package boilers. The cap~city of the boiler 

would be about 5 to 6 TPH and the average load would be 
around 3 TPll. 

' 
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D_uring the tiL(: the detail stucli· i.s conC:ucted 

for the project it i$ prEferabl~ to select a site served 

both by road us well as rail. In ~he case of the Gl\LANA 

river area, the possibility of using barges up the river 

to the possible mill site, should be ex~mined. 

3.0 MILL PPOCESS 

The mill would be designed for the production 

of 3,000 TPY of hard tissu£ using a si~gle Paper 

machine. Allowances would be made in the design to 

perm;.t further e::At>ansion . f the milis to 6 ,000 TPY by 

adding a second machine. The equipment and processing 

system chosen wo·ild be simple to facilitate easy operation 

and maintenance. 

Pulping would be based on the Soda process 

employing batch digesters. The washing of the pulp ~'.Jld 

be achieved by using ROTARY VACUUM WASHERS. The washed 

pulp would be centrifrugally screened. The accepted stock 

would pass through a 3 stage battery of centrifugal 

cleaners prior to bleaching. 

The bleaching would be a 3 stage system employing 

the CEH Sequence. Inter stage vacuum washers would be 

provided. 

The stock would be prepared using D.o: refiners and 

the blending .. ratio for most of the gr3des wo\!ld be 15% 

wood pulp as Bleached KRAFT mixed with 85t Bleacheci sisal 

Pulp. 

A fourdrinier type of paper machine would be used. 

This machine would be capable of producing light weight 

tissues between 20 to 35 GS:M. ThE:! trim width of the 

machine would be 2,590 mm. 

The finishing department would be equipped with 

sheeters,Trimmers, winder~, rewinders and narrow slitters. 

A warehouse would be provided for storage of finished product. 
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la. 0 COST ESTIMATES 

la .1 1".At!UF~.CTTJRUiG COST ESTii:"~TES 

The Manufacturing cost estiDates are giv~n in 
detail under APP~DIY. 2 and a summary of it is produced 

~ .. -
below: 

ANNUAL MANUFACTURING COSTS 

SISAL WASTE 

IMPORTED PU!.P 

CHEMICALS 

FUEL OIL 

OTHER MATERIALS 

PURCHASED ELECTRIC ~NERGY 

LABOUR 

AOONISTRATICN Al\D OVERHEAD 

CONTINGENCIES 

TOTAL 

KSHS • 

. COST/YEAR 

11,629,000 

5,400,000 

4,080,000 

3,293,000 

1,500,000 

·2 ,16o ,000 

2,158,ooo 

2,952,000 

460,000 

3.J 632 ,000 

The cost data of th~ materials used for 

processing 3nd the quantities are shown in detail under 

APPENDIX 1. 

The staff and Labour requirements and the cost 

by way of salaries and wages are given under the -espective 

estimates in APPENDIX 2. The overhead expenses are also 
shown under APPENDIX 2. 
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~.2 CAPITAL COST ESTIM.~7ES 

The esti.matcs for structures. equipment needed 

for the establishment of the millcg:e given under APPENDIX 3. 

The summary ~- of the Capital cost is given below: 

ITEM 

STRUCTURES 
EQUIPMENT 
CONSTRUCTION EXPENSE 

ENGINEERING & CDll'IRiEX:IfS -

TOTAL PLANT CAPITAL 

WORKING CAPITAL 

DUTY 

TOTAL INVESTMENT 

~ (:KSHS.) 

43,180,000 

115,260,000 

31,620,000 
29,580,000 

219,640,000 

28,815,000 

The above Ca~ital Cost estimates are based on a 
simple design. The prices are also based on purchase of 

equipment from countries where the Labour Cost and over
heads are not expensive like TAIWAN, INDIA, GDR or PC.IA~. 
The technology adopted in these countries: will al&~ be 

appropriate to the conditions in Kenya. The cost of 
erection, commission and follow-up of technical services 
too ~ill be cheaper for Kenya vbere t.be input, particularl.7 
for cost of labour, ·ii TUY_ high. 

-.3 MANUFACTURING PROFIT AND EARNINGS 

Product sales prices are recorded in APPENDIX 2. 
From the total gross earnings and the estimated manu
facturing costs as per details given in APPENDIX 2, the 
gross annual profit has been determined. A summary of 
these details is produced below: 

' 
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MA:~UFACTURING PROFIT AND EAR.~INGS 

......... 
~ ... .C.l'l ---.- -A~~UAL MILL NF.T SALES 

-··-- -

GROSS PROFIT BEFORE mPm::nrrI~ 

&~D I~"TEREST 

CA?ITAL I~""9EST~&I:~T EXCLUDING 

GROSS RETURN ON INVESTMENT 

BEFORE INTEREST AND IEPREx:IATI~ 

A~OUNT !KSP.S.) 

103,850,000 

J),632,000 

70·, 218 ,000 

248,455,000 

28.-~, 

'1tle gross retur:i has been calculated en the 
investment excluding working Capital that~would be ob~ained 
as a short-term bank loan to be pai& out of initial 

earnings. 

The earnings estimate indicates a gross return 

of 28..3% on investment. 
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ADEi 1 

COST DATA 

ITE~ 
UNIT AMOUNT -

SISAL WASTE Sh/ADT 2,625 

- WOOD PULP Bl. Kraft Sh/ADT 9,000 

- CAUSTIC SODA Sh/T 4,800 

- CHLORINE Sb/T 2,900 

- HYDRATED LIME Sh/T 300 

- ALUM Sh/'l' 3,600 

- SIZE Sb/'l' 10,700 

- FUEL OIL Sh/'l' 2,400 

- ELECTRIC ENERGY Sh/MWH 600 
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STJl.T! S'!'!CS 

ITF!-~ 

SALES HARD TISSUES 

- WOOD PULP (Bl KRAFT) 

CHEMICALS 

- CAUSTIC SODA 

- CBLORI:NE 

- HYDRATED LIME 

- ALUM 

SIZ~ 

ADDITIVES AND DYES 

FUEL OIL 

ELECTRIC ENERGY (TOTAL) 

- WATER 

- LABOUR 

= DAILY PAID 

= SALhRIEi::> 
. = TOT 1'. !.. 

~~UlI OPERATISG DAYS 

-· 

AJOIEX 2 

UNIT -
FTPY 

-ADTPY 

ADTPY 

TPY 

TPY 

TPY 

TPY 

TPY 

TPY 

TPY 

MWH 

Ml x 1000 

MEN 

MEN 

MEN 

DAYS 

AMOUNT 

3,000 

4,430 

600 

490 

144 

215 

150 

60 

7 

1,372 

3,600 

1,050 

230 

41 

271 

300 

\ 
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ADU 2, cont. 

~.A-~UFACTURtNG COST ESTIMATES 

l'I~<i RATE COST/YEAR 
- Jt.SRS. K.SHS. 

S!S.•.L ~1'.!:T~ 2,625/1l..D'l' 11,62~,000 

BL. KP.AFT 9,000/AD'r 5,400,000 

C.aEMICALS 

- CAUSTIC SODA 4 ,800/T 2,352,00C 

CHLORINE 2,900/T 418,000 

- HYDRATED LINE 300/T 65,000 

- ALIDl 3,600/!' 540,000 

SIZE 10,700/T 642,000 

- ADDITIVES & DYES 9,000/T 63,000 

OTHER !(.ATERIALS 1,500,000 \ 

FUEL OIL 2,400/T 3,293,000 

ELECTRIC POWER 600/MWH 2, 160,000 

LABOUR 2, i s«J.ooo 

- ADMINISTRATION 

AND OVERHEAD 2, 952,000 

CONTINGENCIES 460,000 

33, 632,000 



- 19 -
AJlllEX 2 ,cont. 

ESTI~.ATE 1 

PAPER MACHINE 

I r ::-;,f 
.a.-&• UNIT 

100 300 

Bl-SIS WT. R.a.NGE GSM 

TRIM AT WINDER MM 2,500 

FINISHED PRODUCTION TPY 3,000 

FINISHING LOSSES 7 

AUERAGE MACHINE PRODUCTION TPD 10 - 12 

MOISTURE CONTENT ' 6 

F'IBRE LOSS ' 3 \ 

ANNUAL OPERATING DAYS DAYS 300 
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DEPARTMENT -

RAW z.;J\.TERIAL PREPARATION 

CEE~~C~.L PREPARATION 

-· DISGESTER 

- WASHING, SCREENING AND BLEACHING 

- STOCK PREPARATION 

- PAPER MACHINE 

FINISHING 
- DESPATCH AND WAREHOUSE 

- QUALITY CONTROL AND LABORATORY 

- WATER SUP?LY 

STEAM GD9ERATION AND SUPPLY 

POWER SUPPLY 

- ENGINEERING AND MAINTENANCE 

- MILL STOF.ES 

TRANSPORT A!tL> YARD 

SECURITY 

- OFFICE 

HOUSING AND WELFARE 

TOTAL 

NO. 

ABEX 2, cont. 

ESTI?A.ATE NO. 2 

OF KEN a:£r f'P-J E.. 

16 

12' 

12 

12 

8 

12 

24 

30 

i2 

8 

8 

8 

4 

30 

5 

21 

4 

4 

230 
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SALARIES 

MILL PERSONNEL 

- 2l -

HEAD OFFICE PERSONNEL 

TOTAL 

GENERAL OVERHEAD EXPENSES 

SAL..~RIED MILL PERSON?o.C:L 

POSITION 

J.DMINISTRATION DIVISION 

MILLS MANAGER 

MILLS ACCOUNTANT 

. STORE KEEPER 

TRANSPORT FOREMAN 

OFFICE SECRETARIES 

CLERKS 

TELEPHONE 

OPEPATOR/FXC~~~!ONIST 

A111EI 2, cont. 

ESTIMATE N0.3 

R>. OF EWIDYEES 

36 

s 

41 

m. C£ fM>WYEES 

1 

1 

1 

1 

2 

4 

1 

1 

12 

1,860,000 

350,000 

2,210,000 

742,000 

2,952,000 

' 
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PRODL'CTION DIVISIQ!; 

POSITION 

FOREMAN 

- QUALITY CONTROL & LAB. 

CHEMIST 

LABORA'l'OR! Ti&'f DS 

- ENGINEERING DIVISION 

- MILLS ENGINEER 
FOREMEll 

TOTAL 

l 

9 

10 

l 

8 

9 

1 . -
5 

SALARIED HEAD OFFICE PERSONNEL 

POSITION 

GENERAL ~~AGER 

SUPPLIES & SALES MANAGER 

- OFFICE SECRETARIES 

TE:.EPHONE OPERATOR 

+ RECEPTIONIST 

TOTAL 

1 

1 

2 

1 

5 

AlllEI 2, cont.. 
ESTIMATE 3 
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ABEX 2, cont. 

S:.LE~ ~!AI.YSIS 

KSHS. KSHS. . 
PRICE/TON QTY SALES 

TEA DAG PAPER 55,000 100 5 ,500.')(J() 

CAF~0~!ZI~G T!SS~r: 40,000 so 2,000,000 

SPECIAL WRAPPING 

TISSUE (GIFT WRAP) 30,500 100 3,050,000 

HARD TISSUE FOR WRITING 35,000 1,100 38 ,500,000 

HARD TISSUE FOR PRINTING 32,000 1,400 44,800,000 

CIGARETTE TISSUE 40,000 250 10,000,000 

KSHS. 103,850,000 

' 



ADU 3 

CJl.PITAL COST ESTIMATES 

S~.RY 

PART I 3~~CCTURES ~.;;.;..;;.__;;;;....... __ 
KSHS. LABOUR ISBS. M\TERW. RSHS. 'lUl'AL 

STIE 340,000 I 1, 700,000 2,040,000 
TRANSPORTATION 170,CCO 510,000 680~000 

SEWERS A?ID EFFLUENT DISP .:;AL INCL Un UNDER EQUIP -
FIRE PROTECTION 34,000 34,000 68,000 
TOWN SITE 1,462,000 5,338,000 6,800,000 
OFFICE AND LABORATORY 680,000 1,360,000 2,040,000 
MILL STOP.ES INCLtJDED WIT OFFICE AND " ORATORY 
WORKSHOP 476,()()(' 986,000 1,462,000 
FUEL OIL STORAGE A?ID 

HA..~"DLING 34,000 136,000 170,000 
WATER SUPPLY & DIS!~ INCLUDED t ER EQUIPMENT 

STEAM • • 510,000 1,530,000 2,040,000 
POWER • • 102,000 306,000 408,000 
SISAL HA..~DLING AND STORA INCLUDED UN ER EQUIPMENT 
SISAL PREPAR.~T10N 136,000 544,000 680,000 
DIGESTER HOUSE 646,000 1,666,000 2,312,000 
WASHING AND SCREENING 1,530,000 4,250,000 5,780,000 
BLEACH PLANT INCLUDED UNO R WASHING ANO- CREENING 
CHEMICAL PREPARATION INCLtJDED UND R DIGESTER HO E 
STOCK PREPARATION INCLUDED UNO R PAPER MACHI 
PAPER MACHINE 2,720,000 9,180,000 11,900,000 
FINISHING HOUSE 1,700,000 5,100,000 6,800,CCO . 
WARE HOUSE INCLUDED UNO R FINISHING H1 SE 

TCT.l\L 10,540,000 3?.,640,000 43,lSO,OOO 



.' 

.. 
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AlllEX 3 • cont. 

PART II EQUIPMENT 

I 

DESCRIPTION KSHS. LABOUR KSHS. :.M'ERIAI. KSHS. TOTAL 

SITE 

TRANSPORTATION 

SEWERS AND EFFLUENT 

~IRE P?.CT~C'!'!ON 

TOWNSITE 

OFFICE A:tD LABORATORY 

MILL STORES 

WORKSHOP 

FUEL OIL STORAGE & 
HANDLUIG 

WATER SUPPLY & DISTIUSUl'ICN 

STEA.~ • • • 

POWER • • • 
SISAL STORAGE & HANDLING 

SISAL PREPARATION 

DIGESTER PLANT 

lfASHING AND SCREENING 

BLEACB!NG 

CHEMICAL PREPARATION 

STOCK PREPARATION 

PAPER MACHINE 

FINISHING ROOM 

WARE HOUSE 

TOTAL 

34,000 476,000 

306,000 1;632,000 

748,000 2,278,000 

INCLUDED IN STRUCTURE 

102,000 

68,000 

442,CXX> 

510,000 

238,000 

1,190,000 

6,460,000 

6,698,000 

1,156,000 

2,958, 000 

5,440,000 

2,244,000 
578,000 . 

238,000 1,462,000 

442,000 

510,000 

1./224,000 

204,000 

2,278,000 

2,210,000 

238 ,OJO 

34,000 

9,860,000 

3,298,000 

4,420,000 
8,534,000 

1,496,000 

11,118,000 

38,590,000 

4,692,000 

680,000 

105,400PQO 

PART III CONSTRUCTION EXPENSBS 

CONSTRUCTION OVERHEAD 

ENGINEERING AND CONTINGENCIES 

TOTAL CAPITAL ESTIMATES ON MILL 

(EQUIPMENT & BUILDUJGS) 

EXCLUDING DUTY 

510,000 

1,938,000 

3,026,000 

\,224,000 

6, .. 60,000 

6,800,000 

1,224,COO 

3, 400,000 

5,950,000 

2,482,0CO 
578,000 

1, 700,000 

3,740,000 

4,930,000 

9,758,000 

l, 700,000 

13,396,000 

40,800,000 

4,930,000 

714,000 

115,260,000 

. 31, 620 ,000 

29,580,CCO 

61,200,000 

219,640,COO 
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VORICillG CAPITAL MD OPEBIIIG-UP ElPDSES 

~ 

DVEl'l'ORIES 

SISAL WASTE 3 months 

IMPORTED PUT...J> 3 months 

CAUSTIC SODA l month 

CHLO RI IE l month 

HYDRATED LIME l month 

ALUM 3 months 

SIZE 3 months 

ADDIT~ AID DYES 3 months 

r ... L: o::. 1/2 month 

O'!'El:. MA.TERIAIS 3 months 

F .._ .. _~:::: P?.ODUC'!'S 1/2 month 

TOTAL 

!ISURAICE PREM!UMS AID SUNDRY ADVANC:ES 

O?E!!IC-UP EXPENSES 

- ADM:BISTRATIVE SALARm> 

- OVER:iEAD 

- LABOUR 

6 months 

3 months 

2 months 

TOTAL 

K.SHS • .AJ«>Ul'IT 

2,901,000 

1,350,000 

194,000 

35,000 

5,000 

135,000 

161,000 

16,000 

137 ,OOC 

375,000 

4,327,CX>C 

9,642,000 

510,000 

1,105,000 

186,ooo 

360.000 

ll,803,000 

· . 

.. 
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EA!UUIIOO ESTIMATE 

ITEM UJIIT AK>UllT 

PAPER PRODUC'?IOB PTPA 3,000 

MILL BET SALES KSBS./YR. 103,850,000 

DIBEC'l' MABUFACTURIIG 
COST 

KSBS./YR. 33,632,000 

GROOS MAIUFACTURIIIG 
PROFIT 

KSBS./YR. 70,218,000 

CAPITAL llVES'l'MEIT KSHS./YR. 248,455,000 
EXCLUDIIG VORKllG CAPITAL 

:~S RATIO BEFORE s 28.3 
DEPRECIATION ARD ~T 

: 




