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ABSTRACT
This Report presents the results of a Study of
tsinT the bazazse and "Cane Tous® of Mumias to produce

~g and machino ooaked maner.

=, orintings and

It is concluded abcut 10,000 TPY of Fine Paper
could be produced from "Surplus Bagasse"” and about
20,000 TPY frcm "Cane Tops". making a total of'30,000 TEY
or 100 TPD.

The total capital investment neecded would be
KShs.523,447,C000 (Exclusive of Vorking Capital). The
Return on Investament is estimated at 31.2%.

It is recommended that sericus-consideraticn is
given to implement the croject and a further stedy i3
conducted in close collaboration with Mumias Sugar #ill
in respect of the following:
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energy conservaticn
other measures.

- Producing invert Sugar and obtaining fibre
from Cane Tops.

- Collecting Cane Tops independent of Iavert
Sugar producticn to obtain the needed fibrous
material for paper..
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RECOMMEYDATIONS

1.

5.

10.

+

A hig
cated dzxe to the high expghasis given to educaticn

n cdemand in writings and printings is predi-

“

and thz nead for more exevrcise books and text

The conrzcity of the existing mill to produce
writings, printings and newsprint on one single
macnine 6f 33,000 TPY is not surficient for future

requiremants.

It will be necessary to plan and implement a seccnd
mill to produce fine grades of paper immediately.

The proposed second mill will have to also include
the manufacture of machine coated grades to meet
the nceds of text book publishers and magazine
printers.

1< is recommended the proposed second mill is hased

on bagasse,as wood supoly for the paper industry is
in short supnly.

The n»roposed location of the secornd mill would be
Mumias. Since this is the largest sugar mills in
*enya and it is possible to get surplus bagasse by
adopting both energy ccnservation measures as well

as by planting sugar cxa with higher fibre content.

It is also possible to use the cane tcps which are
presently discarded in the sugar fiecld to produce
invert sugar and release the £ibrous material €fer

the paper mill.

Th? proposed fine paper inill at Mumias would provide

direct employmeunt to 630 [=2rscrs and indirect emoloy-

ment o several hundreds in the collection, handling
and transpcrt of cane taps.
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iazd
above i¢ econcmically attractive for investment
whial 4 ol OF sl

If the studv is accented it is rercmmended

caer detal:zl study s made of Th2 nronvact.
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1.0 INTRODUCTION

Kerya currentcly 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 exp~nd to
125,40C 1TPY within the next 2 to 3 years.

The indigenous pulping capacity is only 353,000 tons
of chemical gulp and 8,000 tons of mechanical ;ulé per vear
at PANAFRICAN ZAPER MILLS, WEBUYE. Therefore, the otnher 4
mills depena mostly on waste paper for their fibre require-
ments. The supply of raw material for th:z PANAFRICAN PAPER
MILLS is based on PINE AND CYPRESS from "Man-made plantations”.
There will be a furtner demand on this scurce of supply when
the proposed MADHU PAPER MILLS at THIKA goes into productior.
This mill at THIKZA will require wood to produce abcut 20,000

TPY cof chemical puig.

It is feared Xenya is heading towards a shcrtage of
wood and in particular fcr dorestic fuel requirements both in
the form of firewood aﬁd wood charcoal. 1It is, therefore
felt at this stage further planning of pulp and paper mills
based on wood does not lcck promising with only 20% of the
land area available in Kenya both for agriculture as well as
forestry. On the otner haad Kenya needs more paper. The
demand for paper during the last 5 years has been growing at
the rate of S%. It is expected the future growth will be
around 6 to 7%, with a high demand for cultural grades of

paper on account of the growth in school going population.

The Department of Industries in the Ministry of Commerce and
Industry, sensing this problem, initiated the need for a2 study to look i_to the

P UV —
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aspect of using non wood materials for pulp and pager

manufacture.

To conduct this study a pulp and paper

expert was requested from UNIDO. He arrived on 9 November 196k

for a three-month assignment in Kenya.

The following report is Part II of the investigations and
studies related to the use of non-woody rav materials for the
production of pulp and paper., made up into five parts:

PART

PART

PART

PART

PART

‘IX

III

v

Developmert of the Pulp and

Paper Industry in Kenya

A Report on the Feasibility of
Producing Fine Paper from Bagasse

A Report on the Feas’bility of
Producing Hard Tissues From Sisal

Waste

A Report on the Peasibility of
Producing Corrugating Medium

From Straw

A Report on the Feasibility of
Producing Hand Made Paper from
Cotton Waste.




2.0 BASIS OF STUDY

The basis of this Study is to produce fine paner such

as writings and vrintings from bagasse at MUMIAS.

The only rill that produces writings and printings in
Kenya is PANAFRICAN PAPER MILLS. This is done on a single
Fourdrinier machine of capacity 33,000 T®Y. Frcm 1984, it
has added to its range cf production, besides writings and

printings, the production of Newsprint on this machine.

With the emphasis given by the Governmant for more
and better education, there is an increase in the school
going populatione In consequence there is a high demand for

exercise books, note books, drawing books, text books etc.

Even though PANAFRICAM, have plans to
add a third machine, the consumer demand for paper as fore-
cast in PART I of this report with 2 growth rate of 63 per
year will necessitate the planning of a second mill to
produce fine papers. In addition to finc papers the
proposed mill would also produce machine coated printings

which is so far not manufactured in Kenya.

PAMAFRICAN's production of fine paper is based on
wood; which is now in s.uort supply (See PART I of Report -
woody materials). For this reason, the study for the
proposed mills is based on the production of Fine papers
using bagasse.

2.1 LOCATION

Bagasse is a bulky material and fresh bagasse
contains about 48 to 50% moisture. Therefore the transpért
of bagasse could prove to ke expensive. To avoid high
transport cost, the location recommanded is a site close
to the MUMIAS Sugar factory, so that the bagasse could be
conveyed by conveyor belt after wet depithing to the paper
mill,
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The other advantages in locating a paver mill close
to the sugar mill are sharing of Service facilities such
as steam and electric energy. By the sharing of a common
facility the Therwmal and Electric energy utilization
efficiency would be much higher for bcth the Sugar mill
as well as the paper mills. This would be discussed

further under Electric Power Supply.

2.2 CARACITY

The capacity considered for the provosed mills is
30,0C0 TPY. This production would be handled on a single
fourdrinier machine. The capacity of 100 TPD or 32,000 TrY

is selected to give the optimum size for the projectk.

2.3 BAGASSE SUPPLY

Bagasse is not normally available from Sugar mills
as it is used by the Sugar mills to generatz steam and
electricity for sugar processing,to operate the crushers,
evéporate the sugar juice etc. The basis on which bagasse
could be made arailable to the paper mills were discussed
under FART I of this report. The cazlculations certaining
to this basis and the specifics to this project are given
in Appendix 6 of this revort.

It could be noted there are 4 ways open for bagasse
to get released for the paper industry:

(1) Fuel Replacemant Bagasse

(2) Surplus Bagasse

(3) Use of Cane Tops

(4) Planting cane with high fiber content,

2.4 FUEL REPLACEMENT BAGASSE

In the case of Mumias the pnessibility of obtaining
Fuel replacement bagasse was exanmined as per calcuiations
and formula shown in Appendix 6. It will be noted at a foel~
price of US$ 160/Ton or KShs. 2,600 /Ton *he cost of bagasse
for the paper mill would he XShs.997/ Ton of OD bagasse.

* Fuel oil of GCV 10,000 K cal/kj
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This when compared to the price of wood at KShs. 450/BDT
is too expensive for the paper industry and has to be

therefore ruled out.

2.5 SURPLUS BAGASSE

The price of surplus bagasse applying the formula
as shown in Appendix 6 works out to KShs.78& /~ per ton OD
bagasse. This is quite attractive to the paper mill, but
the quartity that could become available at Mumias works
out to only 22,750 OD ton/vear as good fibre and equi-
valent to 10,000 tons of Bleached Pulp. This guantity
therefore has to be supplemented by the use of "cane topsn

ar per details given below:

2.6 USE OF CANE TCPS

About 30T of the cane stem is now ailowed tc rot

in the fields. This is Lecause it is not econcmical to

In other parts of the world the cane tons have a use as
cattle fodder. 1In Kenya the cane toos have no value as
cattle fodder, because the local cattle is grazed in

grasslands.

It is therefore possible to obtain invert sugar
from these cane tops in Kenyz and release this fibrous
material for the paper industry. as per details given in
Appendix 6 the quantity of bagasse that wculd become
available by this methcod would amount to 75,000 tons of
OD bagasse equivalent to 20,000 tons of bleached pulp.

By combining both the surplus bagasse'and the cane
top bagasse a production of 30,000 tons of writings and
printings could be achieved at Mumias.

2.7 PRICE FOR CANE TOP BAGASG:L
This has to be werked out by a separate study on
the economics of producing invert sugar. If this is not

feasible it may be even economical for the paper mill to
collect this part of the stem and crush it only for the
purpose to obtain the fibre. These details have to be
worked out! through a separate study,

'
i
}
!
i
|




-12 -

If sufficient interest is shown by an investor in this Study, further
details and investigations could be made by UNIDO.

- -

2.8 PLANTING HIGH FIERE CONTENT SUGAR CANE

Besides cobtaining surplus bagasse by apolying
energy conservation methods as considered above, there is
also the possibility to plant such species of cane tnat
would give a higher fibrz ccntent without sacrificing the
sugar producticn. The outgrowers therefore must be
provicded the right incentive to grow those varietias that
could produca the surplus fibre for the paper industry. To
prcmote this i:2a a hiuner nrice c.uld be paid for the cane
by the Sugar mill and this could be charged to thc paper
mill.as an exexpis on the 1% million tons ¢f sugar cane
crushizd cer year at Mumias a 2% increase of fibre content
in the cane would yield 30,0C3 tons cf good fibre)equivalent
tc 13,500 tons of Bleached pulp per vear.

2.9 PLANT SITE

The actual selection of a plant site was not made
during this studv. As pointed out earlier, the olant has
to be located very close to MUMIAS SUGAR MILLS- so that the
bagasse could be conveyed by the belt conveyor. These

details could be worked out through a subsequent study.
The land needed together with a housing colony for

the key personnel would be about 125 to 150 Ha.

2.10 WATEP. SUPPLY
The mill will draw its water supply from NZOIA river.

A mill such as envisaged would regquire about 20,000 m3/day
of water initiallv. Allowing for further expansion
possibilities by installing a second machine at a future
date the requirements would be 40,000 m3/day eventually.

2.1l ELECTRIC POWER SUPPLY

of its electric energy throuch co-generation of steam for
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process and electric erergy for mill motors using its own
Turbo generator. It would be therefore necessary to ourchase
about 45 to 50% of the eneray from the natioral grid.

-~

Another «.Ternative that has to be examined is for
the paper mill and sugar mills to have a centralized unit
and get into co-generation of both steam and electric energy

for both sugar and paper. By doing so there are 2 advantages.

- Reduced cost of heat and electric energy for
both sugar and paper production.
- More bzgasse would become available for ti-2
paper industry as this operatiocn would be more
boiler efficient.
In this metnod of co-generation propcseqjthe boilers
would be rated fcr high pressure operation of 45 to 50 Kg/
cm2 with process steam extracted for both éugar and paper

at low pressure from the Turbo generator.

The details of such a proposal and the Thermal
balance of the two operations (sugar and paper} nas to be macde.
through arother study. For purposes of this study however
it is assumed that bagasse is made available as surplus

bagasse and fibre from cane tops as described above, and with
the sarer m.ll germerating its can steam ani clectric energy with a
separate unit.

The amount of electricity needed totally Ly the pulp

and paper mill would be 4000 Kw as average load and 6,000 Kw
as peak load. Allowing for further expansion the total

load eventually would be say 10,000 Kw. The mill turbo
generataor will have an installed capacity of '2.75 MW and

an average load of about 2.15 Mw.

2.12  PERSONNEL
The mill wculd provide direct employment to 590 daily
paid employees and 3] salaried pmersonnel.

There would be several nundreds indirectly employed
in the collection, handling and supply of cane tops.




2.13 . TRAININ

No specialized training in overseas mills is recuired.
Personnel with the required skills ~ould be hired locally
and this would be supplemented by foreign experts who would
provide the know how for a period of 1 to 2 years through
the phases of commissioningJ Start up and commercial
operation.

Oa-the-job training under local conditinsns carried out by
selected experts is condsidered to be the best for this type of
project, rather than gecting trained in an overseas mill
where the operating conditions are different.

2.1k TRENS #0n

Mumias is well linked both by rcad as well as by
rail up to Butere and this should facilitate access to the
market and facilitate surplv of ircoming raw materials and
chemicals to the mills.

2.15 CRADES QF [CAPER

The grades of paper that will be preduced woulld be
mainly, writings for school exercise Luoks, priatings for

text books, and machine coated printing grades.

On account of the develormen:. in printing techno-
.0gy, machine coated printing grades are in high demand.
At the moment there are no facilities to produce this
grade of paper in Kerya. An off machine coater is
presently under installation in Nairobi but this unit
would not be able to produce the cheap coated printing
and cannot be competitive in nrice to paper machine coated
paper.

The machine coated grades are required both for
textbooks as well as for printing magazines and journals
where high reproduction characteristics are required for
printing at high speeds.
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3.0 MILL PROCESSING SYSTEM

The mills would be designed to produce 30,000 TPY
of writings, printings and machine coated paper. The
bleached pulp procduced would be from bagasse using the
soda process.

3.1 3AGASSE PREPARATION

The equipment needed would consist of depithing,
cleaning, cutting and conveying equiprent to convey the
bagasse from the preparation area to the digesters.

The study presently provides for a dry cleaning
system, but at the time of working out the details during
the subsequent study, a wet cleaning system would be also
considered. -

3.2 - PULPING, WASHING AND SCREENING

Caustic Soda process would be apnlied andé KRAFT

PROCESS is not considered to keer sulnhur 2missions out.

The pulping process would employ batch type of
digesters and direct steaming to make the egquipment
flexible to operate and maintain.

Washing would be conducted in counter current vacuum
washers set for 4 stage operation.

Screening would employ Johnsson Screens for coarse
Screening and Pressure Screens for fine Screening. The
final cleaning would be done in ce "rifugal cleaners
arranged in 4 stages.

The cleaned pulp will be raised to a consistency of
12% and stored in H.D. Towers.

3.3 BLEACHING

This would employ a CEHH Sequencz using inter-stage
vacuum washers. Chlorine dioxide is avoided,

3.b ‘CHEMICAL RECOVERY AND CHEMICAL PREPAFATION

The pulp mill would be provided with Multiple Effect
Evaporators and 6 effects, a chemical recovery beciler,

causticizing eguigment and lime xiln.
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3.5 CAPTIVE CAUSTIC SCDA AXND CHLORINE PRODUCTION PIANT

The mill would operate a captive Caustic Soda and

Chlorine plant to produce its own reguirements of Caustic
Soda and Chlcrire.

3.6 STCZK PREFPARATION

o3

There would be two lines on2 for the mechanical

treatment of Pagasss Sulp and th2 other for KBRAFT Wood
Pulp. The lires will be talanced to use 8C% bagasse pulp

and 20% kraft pulp as long fibre.

DC refiners or wide angled cenical refiners.wyould be
used for bagasse pulp so as to prevent the cutting action
to the fibre.

Kraft pulp would be processed using a pulper
foliowed by D.D. refiners.

Magnetic stock flow proportiorers wculd be used to

blead the fibrcus stack.

3.7 PAPER MACHIND

The paper meciiine wculd be a "FOUJRDRIWIER" capable

of producing fine parer of B.wt. 30 to 120 GSM. Tt will

carry features such as:-

= Hydraulic Head Box

- Press system incorporating pick up and a Bi-Nip
or Tri-lip press.

Use of Crown controlled rolls etc.

- Drying system with enclosed gear drive, central
lubrication, totally enclosed hood, pocket
ventilation, heat recovery etc.

- A single calender stack with 7 Rolls and with
high Nip pressure and combined with CC Rolls at
2 positions.

- Sectional electric drive for the wet end,
calender an¢ reeler.

Line shaft drive by Turbine for the dry end and
with exhaust steam to the dryer groun.

3.8 FINISHING CEPARTMENT
The equipment supply wculd consist of sheeters,

trimmers, rewindcrs and super calender.
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3.9 SERVICES

Steam would be made available mainly through the
chemical recovery bcile;,with the power boiler available
for stand by operation. The boilers would be rated for

2

2 high pressure of 45 to 50 Kg/cm® so that a Turbo gener-

ator could be worked with extracted steam for process.
The boilers wculd be rated for 35 TPH and the

average load wcull ke about 25 TPH.

3.10 ELECTRIC PQOWER

The mill Turbo generator would be rated for 2.75

to 3 MW. The extra power needed by the mill would be
purchased from the National grid or from Mumias Sugar
Mill if the Thermal balance of the sugar mill would permit
such a possibility and then release the surplus bagasse
to the paper mill.

3.1 WATER TREATMENT

The mill would need water treatment and would be
equirped with & CLARI-FLOCULATOR :z:1:d rapid gravity sand
filters. The nill would require initially 20,000 m3/
24 Hrs.

3.12 WORKSHOP

Since Mumias Sugar Mills has an upto date large
vorkshop with a foundary, an elakorate workshop for the
paper mills may not be necessary. The equipment that
would be needed would be greatly reduced to save capital
expenditure.

3.13 EFFLUENT TREATMENT

The efflusnt will undergo the necessary treatment

to satisfy both Kenyan as well as International standards
so that the effluent could be safely discharged to the
accepting water.

This treatment will consist of primary trcatment
followed by secondary treatment. Aerators would be used
and holding lagoons provided to mee:t the required
standards 80 th&t ¢he aquatic life is not endangered.
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3.1k HOUSING, WCLTARE AxD CANTELH

The esscneial personnel will be provided housing
facilitics. Tolg_will iIncluda key cperators and mainten-

ance pocozonnel.

k.0 COST ESTIMATES
h.1l THE MANUFACTURING COST ESTIMATES

Datails of the marufacturing cost cstizmates are

agiven vxdor Appenadix 2. A summary of the estimetes is
producad hera below:
Iiom hmount/vcar
KShs.
- Eagasse - 16,005,000
- Kraft (Ywod Pulp) 59,650,000
- Chemicals 27,200,000
- Fuel Gil 26,664,600
- Other Materials 16,000,000
- Purchased LClectric Power 8,100,000
- Labour 8,368,000
- Administration and Cverhead 9,181,000
- Contingencies 2,570,000
- Total 173,938,000

The data caployed for calculating the manufacturing
cost estimates is given under APPENDIY 1. fThe staff, labour
and overhead expenscs are all estimated and the details
could be found undar sarious estimzates in APPLNDIX - 2.
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h.2 * " CAPITAL COST ESTIMATES

Preliminary estimates of capital costs for the proposed

mill are con=ainad in AEDPENDIX 3 and are summarlzcd Lelow:

ITEY AMOUNT IN K.SHS.

-  SYRUSTURT" 101,238,000

- RiTEMDET 252,759,000

- COCuGTRUCYION EXPENSES 55,660,000

- ENGINELRING AND COKTINGENCIES 50,606, 000

- TOTRL DLAMT CAPITAL 460,257,696

- WORKING CAPITA
ORK 1..& CAPITAL . 48,399,000

~  IwRPEST DURTNG CONSTRUCTTON -

- pyty €3,190,000 .-
POTAL INVESTHEHTS : 571,845,000

The ital cost estimates contzincd in this

ca
report have bLe

o

l."
en ba sed n data from previous projects of
similar nature. They are therecfore approximate values
as thoy were not obtained basecd on tender offers or
quotations. For the purpose of this study they are

considered to be sufficiently accurate.

If this study is accepted in principle a futher
study has to bes conducted to establish the actual capital

requirements.
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The duty has becn assumed for this study at 25%.
It is conceivable that the invester might be able to
bring the plant ard machinery into the country duty free
on the basis that the eguipment when operating wouuld
. save foreign exclange to the country.

STRUCTURES
The cost of structures includes all buildings and
civil works.

EQUIPMENT

The equipment tsed would be well designed and
ad~pted to produce high guality fine vapers from bagasse
pulp. The design features will employ methods to conserve
heat, electric energy and water.

Although the latest technologv would be applieg,
the system would be suitably adapted to provide the
appropriate technology to suit the local conditions in
Kenya.

CONSTRUCTION OVERHEAD

An allowance has been made to provide the following:

Job management and supervision, accounting, purchas-
ing, expeditirg, miscellaneous labour cost such as job
clean up, unloading, handling and storing of equipment and
material, establishment and operation of a construction
ciump, temporary workshop and services and the rental and
maintenance of construction equipment.

ENGINEERING AND CONTINGENCIES
The amount included in the estimates are for engin-

eering services including field surveys and investigations,
calling of tenders, and recommendations for equipment
supply, preparationé of contract documents, detailed design,
the preparation of detailed drawingé and specifications for
construction, engineering supervision of contract work and
assistance with operation during the start up period.

An allowance has been included for contingencies to
provide for items of cost presently unforeseen, the need
for which may become amnarent conly during the detail design,
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constructicn or preliminary cnerating stages of the project.
This allowance is not iatenced to previde ror changing
currency exchange rates or for inflationery changes in the

costs of eguiprent material and labour.

INTEREST DURING CONSTRUCTIONM

#6 provision has bean madg;on the assumption that

purchasing would be dene on a deferred vayment basis.

WORKING CRZITAL

Estimates are shcwn uncer Appendix 4 and covers all

raw matcrials, chemicals, fuel etc.

DUTY

This has been calculated@ on the basis of 25%.

CURRENCY RATE
At the time of writing this report 1 US$ = 15 Kenyan
Shillings ard this conversion rate was applied.

B

(]

h.3 EARNINGS ESTIMAT

[

Produst sa2les pricec have been recorded under
Appendix 2. From these figuras and the estimated annual
manufacturing costs, the gross annual profit and the return
on invesigernt were determined as given in APPENDIX 5. A

summary of this calculation is given below:

= ANMUAL MILL NET SALES - 337,500,000

- ANNUAL DTRECT MFG.COST - 173,938,000

-~ GROSS PROFIT BEFORE - . :
DEPRECIATION AND INTEREST -~ 163,562,000

- CAPITAL INVESTMENT 523,447,000
EXCLUDING WORKING CAPITAL -~

= GROSS RETURN ON INVESTMENT - 31.2%

The gross return has been calculated on the invest-
ment excluding working capital, since it has been assumed
that the working capital would be obtained as a short-term
bank loan to be repaid out of initial earnings.

The earnings estimate indicate a gross return of
31.2% on the investment.
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ANNEX 1
COST DATA

TTEA UNIT AHOURT
- Dagasse Sh /307 3CC
- wood Pulp Bl. ZTralt gh,/aoy 9,070
- Caustic Soda Sh,/T 4,800
- Chlorine Sh/T 2,900
- Limestone st+/T 150
~ Alum gh /7 3,600
- Size Sh/T 10,0C0O
- Talc ] Sh/T 2,206
- Fuel 0Oil Sh/T 2,400

-  Electric Energy Sh/¥wH 600




MAMULFACTURTILG

ESTIMATES

USSR HEY

depithed)

Kood Tulp (f: Kraft)

CHEICALS

Caustic Soda

Chlorine

Limz 3uone

Alua

Size

Telc

ozl Oil {Steam)

ruel Nil (Xiln)
ELECT&IC ENIRGEY T2 LG

ELESCT2IC ENTROY (CmANTZED)

ELZCTRIC EVERGY (PURCH.SID)
WATER

.avisux

= puily Paid

= Soad Laviea

= otal

UNIT

ITPY

ADTPY
ADTPY

TPY
TPY
TPY
TPY
TPY

+3
*J
s

TPY
TPY

MTH
MWH
MWH

x 1000

Pers.
Pers.

Pers.

o

o7 ]
[ T

(&

1,250
1,920
1,600
1,050

500
3,CCC
8,350
2,760

29,000
15,500
13,500

6,070

(a3} n
W O \D
be = O
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MANUFACTUL

1TEM

3:_"3 S=E

VY]

Wocod Pulp (Kraft)

CHEMICALS
Caustcic Soda
Chlorine

Lime Stone

Alum

Size

Talc

Fuel Til (Steznm)

Fuel 0il (Xiln)

Electric Energy

(Purchased)

Other Materials

Labour

Administration and

Overhead

CONTINGENCIES

T
T 5,568 .000
T
T

ANNEX 2, cont.

COST/YEAR

Sh, ADT 16,005,000

Sh/ADT 59,850,000

6,200,000

252,0C0

3,780,000

T 5,C00,C00

6,600,000

20,040,000

Sh/ T 6,624,000

Sh/MWH 8,109,000

16,000,000

8,368,000

9,181,000

171 ,368,0C0

2,570,000

173,938,0C0




ITEM

Basis Wt. Range
Wire width
Trim at Winder
Finished Production
Finishiﬁg Losses
Average Machine
Production
Moisture Content
Fibre Loss

Annual Omerating

Days

PAPER MACHINE

UNIT

GSM

MM

MM
- TPY

-9
>

TPD

Days

ANNEX 2, cont.

ESTIMATE 1

AMOUNT

120 - 30
- 4,909
4,260

30,000

110

300
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DAILY PAID PERSONNEL

Pl SATLE AN, R4
IR g

DEPARTMENT

Bagasse Supnly
Bagasse Preparation

Digester licuse

Washing, Screening and bieaching

Stock Prevaration
Paper Machine and Winder

Quality Control and Laboratory

Finishing

Dispatch

Chemical Recoverv

Lime Kiln

Causticizing

Boiler

Turbine and Power ceneraticn
Water Supply and Filteration
Effluent Handling
Encineering and Maintenance
Mill Stores

Transport and yard

Mill Office

Housing

Mills Security and Fire Protection

NO. OF
Pers. -

40
40

120
pAe]

- 12

N

1

L o = B ¢ )

120
12
50
12

30

590

ANNEX 2, cont.

ESTIMATE 2

COST/YSAR

384,C00
430,000
326,400
233,000
326,200
556,800

33,600

1,329,600

168,C00
230,400
67,200
67,200
230,400
192,000
115,200
33,600

2,544,000

100,8C0
420,000
100,800

50,400
324,000

8.368,800
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ESTIMATE 3

SALARITD PERSCNNEL

EO5TTION NO. OF K.SHS. KSHS.
- EMPLOYEES MOWTHLY  COST/YEAR

hGalel
AV S
e ————

ST ETETEATTON

- MILLS MANAGER 1 24,000 288,000
- MILLS RCCCUNTANT 1 15,000 180,000
- PDMINISTRATIVE AND

PERSCNNEL OFFICER 1 12,000 1k ,000
_  SUPPLIES OFFICER 1 7,000 8k ,000
- STORE KEEPER 1 5,000 " 60,000
- TRANSPORT FOREMAN 1 3,000 36,000
- OFFICE SECRETARIES 6 1,500 108,000
- CLERKS 10 1,2c0 144,000
- TELEPHONE CUM RECEPTIONIST 1 1,000 12,000
- TIRST AID NURSE 1 1,500 18,000

24 1,074,000

PROLUCTION
- DURODUCTION MANAGER 1 20,000 210,000
- PULP SUPERINTENDENT 1 15,0C0 180,000
- PAPER " 1 15,000 180,000
- CHEMICAL " 1 15,000 1Lk ,000
- FINISHING " 1 12,000 1,176,000
-  FCREMEN 14 7,000

19 2,100,000

S
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LAB. TESTERS

LAl

ety
ENGIMLLER

£MPLOYEES

. x " es o eyeTy e
I :‘IG ;\..‘;D '."_r.I AT BN Y |

SLECTRICAL

AND

poviLp PLMUT

FCREMEN

SALARIED MILL PERSONNEL

"

15,000

7,000

ANNEX 2, cont.
ESTIMATE 3
KSHS.

COSy, YEBAR

12,000
14,000

40,000

x 12
x 12

x 12

792,000

18,000 X 12

15,000 x 12

15,000 x 12

84,000 x 12

1,584,000

54550,000

S —
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ANREX 2, cont.

ESTIMATE a4
SALARIED PERSOMNEL
SATANTEN ¥ILD CTTICE  PERSONNEL
POSITION NO. OF MONTHLY COST/YEAR
EMPLOYEES RATE

GENERAL MANAGER 1 28,060 . 336,000
CHIEF ACCOUNTANT 1 22,000 264,000
MARKETING MANAGER _ 1 -~ 15,000 180,000
PURCHASING OFF1CER : 1 10,000 120,000
OFFICE SECRETARIES 4 3,C00 1Lk ,000
TELEPHONE/PECE TIONIST S | 1,500 18,000
CLERKS 5 1,200 ’ 12,000

14 1,134,000

P ———
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ANNEX 2, cont.

ESTIMITE S

ADMTNISTRATION AND OVE.UiLAD

ITEM NO. OF EMPLOYCES
SALARIED
MILI, PERSONNEL 77
HEAD OFFICE 14

91

GENERAL OVERHEAD EXPENSES

MILLS

fcaD CITICE

5,550,000

1,134,000

6,684,000

1,997,000

500,000



168,750,000

- * PRINTINGS 15,000 11,250 ’
- WRITINGS 15,000 11,250 168,750,000
337,500,000
* Including machine coated agrades
Conversion Rate 1 US$ = 15 ¥.Shillings.




Transportation

Sewers & Effluent Disposal
Fire Protection

Town site

Office and Laboratory
Mill Stores

Werkshop

Fuel oil storage & Handling
water Sutmly & Distribution

Steam " "
l—a ” "

Bagasse Handling & Storage
Bagasse Preparation
Digester Plant

Washing and Screening
Bleaching

Evaporator Plant

Lime kiln

Causticizing

Chemical Recovery Muirmnace
Stock Preparation

Paper Machine

Finishiry

Ware House

ANNEX 3
¥.Shs. K.Shs. K.Shs.
Labcur Marterial Total
174,000 174,000 343,000
58,000 174,000 232,000
116,000 463,000 579,000
- 116,000 116,000
58,000 174,000 232,000
232,000 809,000 1,041,000
58,020 58,000 116,000
809,000 2,544,000 3,353,000
232,000 809,000 1,511,000
k63,000 1,849,000 2,332,000
694,000 2,775,000 3,469,000
4,335,000 13,121,000 7,456,000
Included under wazhing and screening
12,000 223,000 335,000
195,000 444,000 639,000
237,000 515,000 752,000
1,160,0CC 2,611,000 3,731,000
1,850,000 4,856,000 6,7CH 000
8,434,000 26,252,000 34,065,000
3,236,000 8,670,000 11,506,000
3,465,000 8,670,000 12,133,000

— e r——— & -

25,901,000

e ¢ e e ————

75,227,00C 101,238,000

*$

6,749,200

!
b
t
!
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ANNEX 3, cont.

CAPITAL COST ESTIMATE

Faxy - 2 - EQUIPMENT
LESLLEpgew oo Lakour Material Tetal.

K.Shs. K.Shs. K.5hs.
Site - - -
Transportation - £94,000 624,000
Sewers and Zffluent Disposal - - -
Fire Protection 116,000 925,000 1,041,000
Office and Laboratory - 350,000 350,000
Mill Stores - 8,000,000 8,000,000
Workshcp 115,000 1,160,000 1,275,000
Fuel Oil Storage & Handling 462,000 1,041,000 1,503,000
Water Supply and Distrifutlicon 1,502,000 8,325,000 9,827,000
Steam Supply and Distribution 1,965,000 7,515000 9,480,000
power Supply and Distributicn 578,000 7,285,000 7,863,000
Bagasse Handling and storage - - 1,156,000 1,156,000
Bagasse Prevaration 578,000 3,463,000 4,016,000
Digester Plant £94,000 4,740,000 5,434,000
Washing and Screening 925,000 5,896,000 6,821,000
Bleaching Plant 3,408,000 2,755,000 25,223,000
Evagorator Plant 528,000 5,400,020 5,928,000
Lime Kiln 306, 0C0 4,535,000 4,841,000
Causticizing 278,000 2,502,000 2,780,000
Chemical Recovery 1,975,000 11,426,000 13,411,000
Stock Preparation 4,046,000 22,733,020 26,779,000
Paper Machine 4,394 .000 99,700,000 104,094,000
rinishing 462,000 10,751,000 11,213,000
Vlare House Includad under Finishing

22,392,000 230,367,000 252,759,000
$..16,85C,600

-~

Conversicn 1 US 5 =

15 Kenyan Shilliigs.




ANNEX 3, cont.

PARPT 3 - CONSTRUCTION EXPENSES

- . Construction uver Hdead 5% ,65C,000
- Engineering & Contingconcoizs 50,600,C30
Sub- Total K.Shs.106,260,000
Structures 101,238,000
Equipment 252,759,000

Total Plant Capital
(Excluding buty) X.Shs. 460,257,000

$ 30,683,8CC

Conversion Rate 1 US$ = KShs.l15/-




WORKING CAPITAL AND OPENING-UP EXPENSES

ITEM

Bagasse
Imported Pulp
Caustic Soda
Chlorine

Lime Stone
Aum

Size

Talc

Fuel 0il

Other Materials
Miscellaneous
Finished Products

Total

1 month

3 months

(from Captive Plant)
(from Captive Plant)
1 month

3 months

3 months

3 months

1/2 month

3 months

1/2 month

Insurance Premiums and Sundary Advances

Opening-up Expense

- Administrative Salaries 6 months
~ Overhead 3 months
- Labour 2 months

- Other Expenses

Total Opening-up Expense

TOTAL (Working Capital and Opening Expense)

K.SHES. AMOUNT

1,334,000
1k,962,000

21,000
9k5,000
1,250,000
1,650,000
1,111,000
k000,000
1,720,000
14,062,000

k1,055,000
1,360,000

3,340,000
625,000
1,394,000
625,000

5,984,000

48,399,000

- e ———————r—————— ———




EARNINGS LCST

IR IN

T hod
A AV A M

Pa ™ DOARIIe £ AN
AL Ay & davesna v e a e

*ILL NET SALLS

DIRECT MANUFACTURING COST

CAPITAL INVESTHLRT
EXCLUDING WORXING CAPITAL

GRO5S RETURN BEFORE
DEPRECIATION AND INTEREST

ULIT

FTPY

KSHS./VR.

KSHS./YR.

Ksus./

AMeutiT

337,5CcC,CcC0

173,938,000.

163,562,000 .

523,447,000
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BAGASSE AVAILABILITY FOR

PAPER MILLS

BASIC DATA USED IN CALCULATION

On an average 100 MT of cane ground will produce:-

11.2 tons Raw Sugar (98.5% Pol.)

5.0 tons Surplus Bagasse (49% Moisture)
2.7 tons Molasses (89 BRIX Sp.gr. 1.47)
3.0 tons Filter Mud (at 80% Moisture)
0.3 tons Furnace Ash

1,300 KWH Surplus Electricity

< et e s it e g,

The above values are indicative ard are based on

the assumptions:

Sucrose % Cane - 13.0
Fibre % Cane - 13.0
Mill Extraction - 95%
Overal Recovery . .- 85%
Purity of Mixed Juice - 84%

Steam Consumption 500 Kg/Ton Cane
2.3 Tons of Steam/Ton Wet Bagasse
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ANNEX 6, cont.

BAGASSE REQU. - MENTS AS RAW

MATERIAL FOR PAPER INDUSTRY

BASIC DATA USED FOR CALCULATICNS -

CALORIFIC VALUE OF BAGASSE

Gross Calorific Value - 2340 K.cal/kg (4,200.BTU/1b.)

Net . = - 1920 K.Cal/kg. (3,450.BTU/1b.)

CALORIFIC VALUES OF SUBSTITUTE FUELS

Gross Net
Cal. Value Cal. Value
- Fuel OiL 10,000 KCal/kg. 9,300 KCal/Kg.
- Bitumius Coal 6,700 KCal/kg. 6,500 KCal/kg.
- Natural Gas 12,250 KCal/kg. 11,200 KCal/kg.
which is equivalent to 8,900 KCal/m3 8,100 KCal/m3
- Wood (green) 30% - 3,225 KCal/kg. 2,800 KCal/kg.
Moisture
- Wocd (AD) 15% Moisture 3,990 KCal/kg. 3,600 KCal/kg.

BOILER EFFICIENCIES FOR DIFFERENT TYPES OF FUEL
(AVERAGE VALUES)

Efficiency Fuel 0il Coal Gas Wood
Basedon GCV - 84 82 82 70

Based on NCV - 90 85 89 82
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ANNEX 6, cont.

4. BOILER EFFICIENCIES FOR BAGASSE FURNACES

STEP HORSE WARD SPREACER
GRATE SHOE STOKER
-~ GCV of Bagasse
- (K Cal/Kg.) 2,340 2,340 2,340 2,340
NCV of Bagasse )
(K Cal/Kg.) 1,920 1,920 1,920 1,920
- Inlet Feed HZO
Temp ©°C 85 85 85 85
- Exit Temp gases®C 180 180 130 180
- Excess Air required % 80 70 40 30
-. Boiler Efficiency
= Based on GCV 58.8 62.5° 66.5 67.1
= Based on NCV 71.6 76.1 81.0 81.7
-- Kg. Steam
generated / Kg.
bagasse as
fired
= 7 Kg./cm® Saturated 2.39 2.54 2.70 2.72
= 10 Kg./cm®  2509cC 2.23 2.3 2.52 2.54
= 20 Kg/ cm? 3000 C 2.16 2.30 2.45 2.47
- 40 Kg/ an® 35¢° C 2.04 2.17 2.3L 2.33

S. BASED ON THE ABCVE THE CONVERSION RATE FOR 1 TON MILL
RUN BAGASSE (49% MGISTURE) IS EQUIVALENT TO:
- 0.18 Ton Fuel 0Oil
- 0.28 Ton Bituminous Coal
- 0.15 Ton Natural Gas on 0.209 m
- 0.55 Ton Wood (AD)

3
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ANNEX 6 , cont.

6. 1 Ton of Mill run Bagasse (49% Moisture) Generates

About 2% Tons Steam

7. Steam requirements in a Raw Sugar factory are as

follows:

a) 0l1d factory partially electrified
- 500 to 550 kg. Steam/Ton Cane

b) Modern factory electrified,
Low to medium pressure
Quadruple - 450 to 500 kg. Steam/Ton Cane

c) Modern factory, electrified
Medium to High Pressure
Quintunle = 425 - 450 kg. steam/ Ton
The above factories should reach themmal balances with fibre 3%
cane at aporoximately
a) 11 to 128
b) 10 to 11 %
c) 9 to 10%

8. BALING OF BAGASSE
- Size of Bale 46 x 56 x 81 cms -
- Wt. 115 Kg = 59 Kg Fibre + 56 Kg Moisture
- Density 55‘/m3
- Capacity of Baler 100 to 200 tons of Mill Run
- Bagasse/24 Hrs.
HIGH DENSITY BA"7S

- Size 30 x 30 x 50 cms
- We. - 40 F¥qg.

- Density - 890 Kg./m’

STANDARD STACKS

- 37 Meters long x 20 metwrs wide x 9 meters Height
- Contains about 12,000 Bales = Approximately
700 Tons dry fibre
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ANNEX 6, cont.

BAGASSE AVAILABILITY FROM MUMIAS

SUGAR MILLS AS SURPLUS BAGASSE

DATA USED

- Cane Crushing Capacity

at MUMIAS ~ 8000 TCD/Maximum
- Crushing Season - 10 Months

- Proposed Crushing For 1985 - 1% Million Cane/year

SURPLUS BAGASSE AVAILABILITY

ON THE BASIS OF STEAM

DEMAND . AT MUMIAS

( 1SsT METHOD }

CRUSHING CAPACITY Based - 1,500,000 TCY

on 1985 (Target)
= 15,000,000 = 1,500,000 = 208 TCH
10 x 30 x 24 7200

General standard of steam used at 500 kg/TCH
This works out to = 208 'x ‘500 = 104 Tons Steam per hour

At 2.25 tons of Bagasse for 1 ton steam production

104 Tons of Steam per hour requires 104 _ 46.2 tons of

2.25

Bagasse as fuel

for Mumias Boiler
Cane normally contains 15% Fibre:

or
30% Fresh Bagasse
Therefore 208 TCH will produce = 208 x_30 _ (5 4 Tons
100 Fresh
Bagasse

i

62.4 - 46.2 = 16 2TPH
of fresh Bagasse
The surplus Bagasse Availability = 16.2 x 7,200 = 116,640
per year Tcns of fresh

The: surplus Bagasse Availability

Bagasse

—
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ANNEX 6, cont.

- Allowing 50% Moisture = 58,320 Tons of QD Bagasse
for OD Bagasse
- Allowing 30% Pith = 40,824 Tons of True Fibre

the true fibre

- Allowing 15% Dirt = 34,700 Tons of Good fibre

- 34,700 Tons of Good = 34,700 x 0.45 15,600 Tons
Fibre of Pulp

SURPLUS BAGASSE AVAILABILITY

AT MUMIAS
( 2ND METHOD )

Working on the Formula generally accepted by Sugar Miils
of 100 TCH will give 5 Tons Bagasse (at 49% Moisture)

- 1,500,000 TCH/yr. = 1,500,000 ¢« 5 = 75,000 Tons
100 Mill Run-
Bagasse

38,250 Tons
Bagasse (OD)

- Allowing 49% Moisture 75,000 x 0.51

- Allowing 30% Pith = 38,250 x 0.70 = 26,775
True fibre (OD)
- Allowing 15% Dirt = 26,775 x 0.85 = 22,758 Tons
Good Pibre (OD)
- 22,578 Tons fibre = 10,200 Tons pulp

Say 10,000 Tons of pulp

- ———
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ANNEX 6, cont.

COST OF BAGASSE AS A RAW MATERIAL FOR PROPOSED MILL

The formula generally applied is as follows for
SURPLUS BAGASSE

0.67 + 1.85 Y + A

Where

Y is the cost of Labour in US$ per man hour

Z the cost of depithing in US$ per Ton of mill run bagasse

0.49 = % of Fibre in Bagasse the rest is Moisture

0.67 + 1.85 (0.2) + 1.50

"

$ 5.18 per ton of
0.49 BD Bagasse

77.75 K.Shillings

The formula generally applied for FUEL OIL
REPLACED BAGASSE is as fpllows:

0.79 + 1.85Y + -0.187x+ 2

Where
- Y is the cost of Labour in US$ per Man :cur

Z is the cost of depithing in US$ per Ton of Mill Run

- X is the cost of Puel 0il in dollars per Ton Bagasse

- 0.49 = 3% of Fibre in Bagasse and the rest is Bagasse
Moisture

0.79 + 1.85 (0.2) + 0.187 "(160) + 1.50 _ .. .o

0.49

= 997 FKenyan Shillings

.79 + 0.37 + 29.92 + 1.50

- = 997 Kenyan Shillings

ol 49
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ANNEX 6, comt.

AVAILABILILTY OF PIBRE FROM CANE TOPS

30% of the weight of the cane is wasted in the fields
as "Tops"
This amounts to for Mumiasworking on 25% of the weight cf cane

1,500,000 x 100 = 2,000,000 - 1,500,000
= ‘ 75 .
= 500,000 Tons of Tops

500,000 Tons of Tops

500,000 x _30 _ 150, 000
100 Presh Bagasse

150,000 Fresh Bagasse = 75,000 OD Bagasse

Allowing 30% Pith

75,000 x 0.70 = 52,500
Tons Truefibre.

— ‘

Allowing 15% dirt = 44,600 Clean good fibre !
and Debris

"Bl. Pulp of 45%

20,000 Tons

Total Bleached Pulp possible at Mumias

- As Surplus Baggase = 10,000
- As Fibre from Tops = 20,000
Total 30,000 Tons/Year

= 100 TPD - *






