G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

N

\-

TR

132
ol 2

s

™
Il

s

st

§

MICROCOPY RESOLUTION TEST CHART

HATIONAL BUREAU OF STANDARDS {961 A




4
4
-
3
o
z
<
(]

< i
-

AN

- .




PN
i
L]

~ Tw
%en e d

4
<4
L4
E 3
a
z
<
w




SANDWELL

UNITED NATIONS
NEW YO U,8

UTILIZATION OF BAGASSE

LIZATION OF BAGASSE MAURIT

S

REPORT pPe
DECEMBER 1

This Report is issued on the understanding
that its contents are to be kept secret .o
the Client and his staff, and are to be
used only in connection with the Client's
activities. Copyright hereof ie expressly

reserved to us.

N

SANDWELL

[

SANDWELL —— -




SANDWELL

v

REPORT P2368/2 : UNITED TI0
UTILIZATION OF BAGASSE NEW_YORK U, S.A,

UTILIZATION OF BAGASSE DATE DECEMBER 1
IN MAURITIUS

SUMMARY
INTRODUCTION
THE ISLAND OF MAURITIUS

CANE SUGAR INDUSTRY IN MAURITIUS

Growth of Sugar Production
Cultivation of Sugar Cane
Harvesting Sugar Cane
Production of Sugar
Marketing of Sugar
Shipping of Sugar

AVAILABILITY AND VALUE OF BAGASSE

Without Fuel Replacement
With Fue’. Replacement

DOMESTIC MARKETS

General

Paper Products

Building Board Products
Miscellaneous Products

EXPORT MARKETS

General

East Africar. Pulp Markets

East Africe.n Particleboard Markets
European Pulp Markets

Eurcpean Particleboard Markets

SELLING/PRICES OF PULP AND BUILDING
BOARD PRODUCTS

Pulp
Building Board




SANDWELL

(P2368/2)

AVATIABILITY OF RAW MATERIALS AND LABOUR

Bagasse
Chemicals
Fuels

Electric Power
Water

Labour

GOVERNMENT ASSISTANCE AND SOURCES OF CAPITAL
Government Assistance
Sources of Capital

DESCRIPTION OF MILLS

General

Case 1 - Pulp Mill

Case 2 - Building Board Flant

Case 3 - Combined Pulp and Building Board Mill

CAPITAL COST ESTIMATES

Summary

Mill Capital

Working Capital

Opening-Up Expense

Interest During Construction

MANUFACTURING COSTS ESTIMATES
Summary
Basis of Estimates

GROSS EARNINGS ESTIMATES
Summary Estimates
Discussion

CONCLUSIONS

RECOMMENDATIONS

APPENDICES

1. Statistical and Cost Data

2. Manufacturing Cost Estimates

3. Capital Cost Estimates

L. Working Capital and Opening-Up
Expense Estimates

5. Illustrations

i1

2k
2L

25
25

R&

37

-

SANUWELL




SANDWELL

4

REPORT P2§68[2 UNITED NATIONS

UTILIZATION OF BAGASSE NEW YORK U.5.A.

UTILIZATION OF BAGASSE

IN MAURITIUS DATE 5 DECEMBER 1969
SUMMARY

1. This report presents the results of the second part of a study concerned

2.

8.

with the utilization of bagasse and covers an assessment of the potential
for using the bagasse avallable in Mauritius.

The cane sugar industry in Mauritius is expected to grow only slightly in
future and the annual output of raw sugar is forecast to increase from the
present level of about 600,000 metric tons to 660,000 and 690,000 metric
tons by 1975 and 1980 respectively.

The total quantity of bagasse available is forecast to be about 770,000
metric tons on a dry fibre basis in 1975. Of this quantity 647,000 metric
tons could be used by the sugar factories as fuel and the remainder,
123,000 metric tons, would be surplus.

Bagasse normally used as fuel could be replaced by fuel oil and would have
a value of about US$ 8.80 per metric ton of dry fibre plus transportation
charges and any charges required to modify the power boilers of the sugar
factories to permit the use of oil. Surplus bagasse would have no value
other than the cost of transporting it to the use point.

Domestic markets for paper and paperboard products in Mauritius have been
reviewed and have been forecast to be only about 4,000 metric tons of a wide
variety of both cultural and jndustrial grades of these products by 1980.
The requirement is considered to be both too small and too diverse to be
supplied by domestic production facilities.

Domestic markets for building board products that could replace a portion of
existing imports have heen forecast to be 3,800 metric tons by 1975. 1In
addition, about 1,800 metric tons of building board could be marketed as
building components for use in conjunction with cement block in construction
of housing.

Export markets for both pulp and building board products might be developed
in East Africa or in Europe.

Based on the availability of bagasse and other raw materials and on the
markets available in both the domestic and export fields, three cases have
been considered. These cases are concerned with establishing a pulp mill
and/or building board plant of a size that would use only the bagasse that
is surplus to the fuel requirements of the sugar factories.

1ii
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Gross

The cases evaluated are as follows:

Product

Bleached Pulp
Building Board

Combination of Cases 1
and 2

Capacity

33,000 ADMTPA*
11,200 BDMTPA

Market Area

East Africa
Mauritius and
East Africa

returns, before depreciation, interest charges and taxes, for the
three cases have been estimated to be as follows:

Case 1
Cage 2
Case 3

14%
160
16%

The gross returns are not considered to be sufficiently high to be of
interest for private investment, but the installation of these facilities
might enhance the overall economy of Mauritius in that the balance in

foreign trade might be improved and employment on a year round basis would
be created.

abbreviations see Appendix 1

(P2368/2)
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REPORT P2368/2 UNITED NATIONS
UTILIZATION OF BAGASSE NEW YORK U.S.A,
UTILIZATION OF BAGASSE
TN MAURITIUS DATE 5 DECEMBER 1969
INTRODUCTION

The United Nations, on behalf of the United Nations Industrial Development
Organization, has authorized Sandwell and Company Limited to undertake a study
of the utilization of bagasse. This study was initiated by a request from the
Government of Mauritius for assistance in developing means of utilizing this
by-product from the manufacture of cane sugar. The study has been carried out
in two parts. The first part provides an evaluation of the technology
available and in use at the present time, for the utilization of bagasse. The
second part of the study provides a description of the cane sugar industry in
Mauritius together with assessment of how the various means of utilizing bagasse
can be applied to the bagasse produced there. The results are presented in two
reports which cover the two aspects of the study separately.

THE ISLAND OF MAURITIUS

Mauritius, an independent member of the British Commonwealth, is a sub-tropical
i{sland located in the Indian Ocean approximately 1,500 miles of f the east coast
of South Africa. The island is volcanic in origin and is mountalnous over much
of its area. Maximum length of the island is 40 miles and its width approaches

30 miles. Total land area is 720 square miles. A location map is included in
Appendix 5.

The estimated population of Mauritius in 1968 was 790,000 but the people are
conceuntrated in & number cf small cities. Port Louis is the largest city and
is the capital, commercial centre and only port of the island. The

other cities are located on a central plateau and provide the preferred
residential areas of the island with the residents commuting to Port Louls.
The populacion is divided as follows:

Hindu 52%
Muslim 17%
Chinese v
Others 8%

The "Others" includes some Europeans plus many other groups. The annual
population growth has been high even though there has been a net emigration
for the past several years. Consequently, the single biggest problem that the
island has to solve is increasing unemployment.

—— SANDWELL
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The island was a Crown Colony of the United Kingdom until 1968 when independence
was granted and it became a full member of the British Commonwealth. Although
it had been a Crown Colony since 1810, French is still the principle language

in use throughout the island. It was a French colony during the 1700's. Road
signs and government publications are provided in English only and debate in

the legislative Assembly is bilingual. However, the majority of the population
does not speak English.

The economy of Mauritius is based primarily on the cultivation of sugar cane
and the manufacture of raw sugar. In 1967 approximately half of the total land
area of the island was planted in sugar cane. Atcempts to diversify the
economy are being made and this program has been intensified substantially
since the island became independent. Tea has been cultivated effectively for
several years and the cultivation of other foods such as rice and fruit is
being initiated. Raising beef and dairy cattle is also under evaluation. A
definite effort is being directed to make the island more self sufficient in
its food supply than it has been in the past.

Other industry in Mauritius is on a small scale but is quite varied.
Industrial alcohol is produced by several of the sugar factories and this is
converted to spirits, primarily a type of rum, by a government agency.
Processing equipment for the sugar industry, including press rolls and
evaporator vessels can be manufactured locally. Bus bodies and metal doors
and frames can also be made and major repairs to marine vessels up to 300 feet
in length can be handled. The island has a small concrete industry

ranufacturing block and pipe. Salt is produced locally from sea water. Certain
other industries also exist.

CANE SUGAR INDUSTRY IN MAURITIUS

Growth of Sugar Production

Production and export of sugar provides essentially all of the income for
Mauritius. The cultivation of cane is carried out by individual sugar estates,
by independent growers and by tenant planters. There are at present twenty
two sugar factories in operation. A small factory was closed down at the end
of 1968 and it is probable that other small factories will be closed over the
next several years. The trend is to concentrate the total production into a
smaller number of relatively large units.

The average annual production of raw sugar for the past several years has been
around 600,000 metric tons as shown in Table 1.

(P2368/2) 2
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Table 1 - Annual Production of Sugar in Mauritius

Year Raw Sugar
MT
1958 525,800
1959 580, 40O
1960 235,800
1961 553,300
1962 532,800
1963 685,600
196k 519,000
1965 664,400
1966 561,800
1967 638,300
1968 596,500

Annual production levels have fluctuated considerably but this is normal for

this industry and is caused primarily by climatic variations. High production ;
levels have been realized during seasons when the rainfall is high, especially :
during the early part of the season, whereas rhe lowest levels have resulted
from cyclone damage to the crop. The average annual growth in production has f
been only about one percent a year as determined from the above figures, and 1

also as indicated from the land area harvested and yield data during the same
period.

It is considered by officials of the Mauritius Chamber of Agriculture and of
the Mauritius Sugar Industry Research Institute (MSIRI) that the area now
under cultivation, approximately 200,000 acres, will be maintained but will
not be enlarged over at least the next six years. However, a small average
grcwth in the annual production of sugar is forscast. This will be achieved
by improving the yield of sugar per acre which is expected to result from the
development and use of better varietal strains of cane. This improvement in
yield is expected to increase the present average yield of 3.50 metric tons per
acre by about 0.02 metric tons per year. Based on this forecast the annual
increase in the production of rew sugar will average about one percent and the
production in 1970, 1975 and 1980 will be 630,000, 660,000 and 690,000 metric
tons, respectively. However, annual fluctuations in production levels can be
expected from climatic variations as has been the case in the past.

Cultivation of Sugar Cane

The cultivation of cane is distributed over the whole island and the sugar
factories are similarly distributed. However, because of the overall size of
the island the average distance from outlying sugar factories to those that

are centrally located and relatively close to Port Louis would be less than
25 miles.

In the cultivation of cane, planting is carried out during April and May and
the first crop is harvested in 12-13 months for short season varieties and in

(P2368/2) 3
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16-18 months for other varieties. After the first cutting subsequent harvests
are obtained on approximately a 12-month cycle. An average of 8 harvests
(ratoons) are obtained after the initial cutting, consequently 9 crops are
obtained from each planting. The Ccrop yield decreases with each successive
ratoon. For the period 1962-1966 the average annual yield of virgin cane was
85.0 metric tons per hectare and by the 6th ratoon the yield had dropped to
68.0 metric tons per hectare. The number of ratoons varies widely and depends
on such factors as cane variety, soil conditions, climatic conditions and the
attitude of the planter.

Although there is heavy rainfall in most sections of the island essentially all
cane fields are interlaced with irrigation ditches which are used during dry
periods. Along the south west coast a small area receives much less rainfall
and regular overhead irrigation of the fields is carried out,

Harvesting Sugar Cane

In Mauritius, sugar cane reaches maturity between July and the end of October
80 harvesting is carried out during the period July to December. Prior to
cutting the cane, workers go through the fields and strip off and collect the
lower leaves that have already dried out. These leaves are used locally as
thatch for roofs. The cane is then cut manually and the green leaves and tops
are stripped from the stalks. These cane tops and leaves are left in the

fields and are cleaned up by local farmers who use them as food for dairy
cattle.

A small portion of the cane, about 10 percent is burned prior to harvest to
remove the leaves and tops. This procedure is followed only in the coastal
region where overhead irrigation is used. Prior to harvest the irrigation

water is stopped, the leaves and tops dry out and can be burned. The cane
stalks are then cut manual ly.

Production of Sugar

Full length cane (about two meters long) is trucked to the sugar factories of
which there will be twenty two in operation for the 1969 season. Annual output
from the individual factories ranges from a low of only 13,400 metric tons to
73,&00 metric tons of raw sugar. Two factories produce white sugar but all
others produce only raw sugar. Most factories are independently owned as part
of a sugar estate that will have a certain acreage of sugar fields. The
remaining cane required will be purchased from independent Planters. The
crushing season for each factory varies from about 102 to 149 days. The

factories are operated six days a week. Crushing capacities vary from 60 to
275 metric tons per hour of cane.

On arrival at the factory the cane is prepared with conventional rotary knives.
This cane is then fed directly to the crushers. In Mauritius the factories use
an average of 6 three-roll crushers to extract the sugar juice from the cane.
Maceration water is added to the last crushing unit and this is used
countercurrently at each crushing stage until it is mixeqd with the virgin juice
from the first crusher. Pressure on the crushing rolls of each successive unit

(P2368/2) 4
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is increased to provide maximum extraction of the sugar - containing juice from
the cane.

The mixed raw juice is first clarified to remove fine dirt and fibre extracted
from the cane. After removal of residual sugars the filter muds are returned
to the sugar fields for disposal. 7The clarified juice is concentrated in
several stages anu, rfter seeding, the raw sugar crystallizes from the syrup.
The residual molasses contains some sugar. At present it is all exported for
use as cattle feed. The prospect of using more of this molasses domestically

is now being assessed by an FAO team studying beef and milk production on the
island.

Several factories use the molasses for the production of industrial alcohol.
The quelity of this alcohol is stated to be very high compared with that
produced in the beighbouring sugar producing areas of Reunion and South Africa.
This industrial alcohol is sold to an agency of the government which compounds
it to potable spirits, primarily a type of rum, for sale to the public., Most
of this is sold domestically as its qualily is considered to be belcw that of
rums produced in other areas. A recent change in the liquor control laws in
Mauritius will permit the inclusion of larger amounts of impurities in the
iiquor produced and hence will allow the use of more flaveur. It is expected
that the production of good quality rums wil. now be possible. It has also
been demonstrated by at least one factory that gin can be produced frcm this
industrial alcohol that would meet the rigid specifications required by the
producers of the standard, brand name ;ins. The former controls were
legislated to curtail illicit production of liquor.

The cane residue, bagasse, is removed from the process at the last stage of

the cane crushers. Simply for convenience the bagasse is baled and is moved

to the power house area of the factory tor use as fuel in the power boilers.
Although the baling of bagasse to facilitate handling within the factory is

not a common practice in most sugar producing areas, it was reported that
essentially all mills on the island had adopted this procedure. As will be
discussed later, the sugar factories do not require all of the bagasse produced
as fuel. The sw'plus is burned until a better means of disposing of it can

be established.

The composition of the bagasse varies depending on both the extraction
efficiency of the factory and also on the cleanliness of the cane when it is
brought to the factory. Data for 1967 from the various sugar factories indicate
the following ranges in the composition of bagasse as shown in Table 2.

Table 2 - Composition of Bagasse from Mauritius Sugar Factories

Overall
Item ggggg Average
Fibre (all fibrous material) 46.20-52,07 48,85

(P2368/2) 5
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As noted in Table 2, in 1967 the fibre content of the bagasse varied from
46-52 percent but averaged 49 percent. This value is a measure of all fibrous
material in the bagasse anéd includes both true fibre and pith. It is thus tte
substance that would te fed to the depithers in preparation for use as the raw
material in the production of pulp or board products. The moisture content of
the bagasse from the different factories varies over a similar range to that
of the fibrc content but, on the average is 48,5 percent. The remaining solid
substances in the bagasse, the residual sugars, other solubles plus dirt, thus
must comprise about 2.5 percent of the whole green bagasse. These sugars will
be converted to acidic materials during storage or will be largely removed by
depithing so that their initial content is of relatively minor importance except
to estsblish a heat value for the bagasse. The component that is of major
interest to a user is the fibre content. The moisture and other components are
simply impurities.

Marketing of Sugar

All sugar produced in Mauritius, except the small amount (24,000 metric tons)

of white sugar required for domestic consumption, is exported as raw sugar. Of
the nearly 580,000 metric tons of raw sugar exported in 1968 about 120,000 metric
tons was sold to the United Kingdom. The next largest customers were Canada

and the United States with about 140,000 and 16,000 metric tons respectively.

Shipments of sugar to the United Kingdom are made under terms of the
Commonwealth Sugar Agreement (C. S.A.), thcse to the United States and Canada are

at special rates related to the World Sugar Irice and other sales are at the
World Sugar Price.

The Commonwealth Sugar Agreement is one of several agreements that control the
international price of sugar. Of the approximately 68,000,000 tons of sugar
produced from sugar cane and sugar beet throughout the world in 1968 about
hh,OO0,000 tons was used within the producing countries. Consequently only
about 214,000,000 tons was exported by sugar producing countries. Of this
quantity, various sugar agreements, the C.S.A., the U.S. Sugar Agreement, the
Russian Sugar Agreemernt and several other smaller agreements, controlled the
marketing of approximately 15,000,000 tons. The remainder, some 9,000,000 tons
annually was free-traded on world markets at the World Sugar Price. This price
can fluctuate widely as it must reflect economic and production factors
associated with the total production of sugar throughout the world.

The terms of the C.S.A. are reviewed every three years and a six year
cancellation period is required to terminate the agreement. The price for
sugar is negotiated for a three year period at these tri-annual meetings. As
the latest negotiations were held in late 1968 and were ratified only early
this year the future production of sugar in Mauritius is assured for nine years

and the price at which the major portion of the output can be sold over the
next three years has been established.

Because the C.S.A. controls the sales and price of only about two-thirds of the
output of sugar from Mauritius the profitability of the overall operation is
dependent to a large extent on World Sugar Prices. This price has been
depressed for several years, approximately £10 per long ton below the level set

(P2368/2) 6
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by the C.S.A. of about £47 per long ton of raw sugar. The profitability of the
sugar industry in Mauritius is therefore not considered to be at an acceptable
level at the present time.

Marketing of sugar from the individual sugar factories is handled by a central
agency, the Mauritius Sugar Syndicate. This agency buys all the sugar from
each factory at the same price and exports it to various world markets.

Shipping of Sugar

Practically all of the sugar produced in Mauritius is shipped in bulk. There
are no deep water docking facilities on the island and all products must be
transported *o and from ocean going vessels by lighter. Bulk handling
facilities have bzen developed for only fuel oil and cement. The latter is
unloaded from the vessels by suction using a pipeline extending to deepwater
from the storage silos on shore. Port Louis has the on.y harbour facilities
on the island that can handle deep sea vessels and all products shipped to and
from the island are handled through this port.

For handling sugar the procedure is as follows. The factory fills the sugar
into Jute - aloe fibre bags. These bags are manufactured locally from aloe
fibre, grown and produced on the island, and from imported jute fibre. These
bags of sugar, each having a capacity of 50 kilograms, are transported by truck
to Port Louis, a distance averaging about 25 miles from all the sugar factories.
The sugar is deposited at one of two sugar warehouses from where it is taken

to the vessel by lighter. The bags of sugar, after being loaded into the vessel
are emptied into bulk holds. The bags are returned for re-use and up to ten
trips per bag can be obtained. Tue bags are then exported to the Far East
where they are used in a less critical service.

Essentially all truck transport on the island is handled by one firm which
maintains a large fleet of trucks for transporting sugar from the factories to
Port Louis. As this operation is carried out only during the crushing season,
the trucks are idle for approximately half of each year.

AVAILABILITY AND VALUE OF EAGASSE

Without Fuel Replacement

In Report P2368/ 1 the amount of bagasse that would be available for use from
any cane sugar producing operation is described as being dependent on a number
of factors. These include the variety of cane, the fuel requirements of the
sugar factories and the value of alternative fuels. As the amount of bagasse
available can be increased several times if alternative fuels are used by the
sugar factories, the situation that would exist with or without fuel replacement
must be discussed separately. The latter approach will be assessed first.

In Mauritius, the fibre content of the cane relative to the sucrose content and
sugar recovery is shown in Table 3.

(P2368/2) 7
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Tabie 3 - Sugar and Fibre Content as Percent of Cane in Mauritius

Average Sucrose Average Commercial Average Dry Fibre
Year Content Sugar Recovered Content
1965 12.5 1.1 12.9
1966 13.2 11.6 13.5
1967 12.5 11.0 13.1
1968 13.1 11.6 13.5
Average 11.3 13.2

From these data it may be seen that the ratio of dry bagasse fibre to
commercial sugar recovered has averaged 1.17 for the period 1965 to 1968. Based
on data for 1967 the average fibre content of green bagasse is 49 percent and
the moisture content is 48.5 percent.

At the present time the sugar factories in Mauritius ust¢ green bagasse as fuel.
However, as only raw sugar is produced the total amount of bagasse from the
cane is not required for fuel. The average steam requirement of a sugar factory
producing raw sugar varies from a minimum of 400 kilograms to a maximum of

700 kilograms per metric ton of cane processed depending largely on the type of
processing equipment in the factcry and on the type and condition of its power
boilers. Based on calculations carried out by several individuals in Mauritius
it has been estimated that the average steam requirement for all mills in
Mauritius is about 500 kg/MT of cane.

Based on an average moisture content of L8.5 percent the heating value of green
bagasse is 1,300 kcal/ kg*. As the heat required to produce stear at 150 to
300 psia averages 570 kcal/kg the amount of steam that can be produced is about
2.27 kg/kg of green bagasse. One ton of cane, requiring 500 kg of steam would
thus require 220 kg of grec:u bagasse. As the average fibre content of cane
and bagasse in Mauritius is 13.2 and 49 percent, respectively the amount of
green bagasse available would be 269 kg/MT of cane processed. Surplus green
bagasse would thus be 49 kg per ton of cane with a fibre content of 24 kg. This
would represent a surplus of 18.3 percent. However, as some mechanical losses
would occur the amount of usable surplus would be of the order of 16 percent of
the total bagasse produced.

From the recent and forecast sugar production data given in Table 1 and its
associated discussion, the quantities of bagasse that would be available in
Mauritius and those that would be surplus to that required for fuel are shown in
Table L.

*Sea Report P2368/1 for elaboration of this calculation.

(P2368/2) 8




SANDWELL

Table 4 - Availability of Surplus Bagasse in Mauritius

Sugar ___ Dry Bagasse Fibre Green Bagasse

Production Total Surplus Total Surplus
Year 1, 000OMT 1, 00OMT 1,000MT 1, 000MT 1, 000MT
1965 664 772 123 1,575 252
1966 562 652 104 1,330 213
1967 638 763 122 1,558 249
1968 596 697 111 1,Lk22 228
1970 630 735 118 1,500 240
1975 660 770 123 1,570 250
1980 690 805 129 1,640 260

For Table U4, the amounts of fibre and green bagasse have been estimated from
the actual and projected data for sugar production by use of the percentage
values shown in Tables 2 and 3. From this table it may be seen that by 1975,
123,000 MT of surplus fibre (dry basis) would be available from all sugar
factories in Mauritius for use as a rax material., This amount is similar to
the surplus in 1967.

A major drawback to the utilization of this surplus material is that it is
produced at 22 different locations on the island. The estimated distribution
is shown in Table 5 for the year 1967. A similar distribution would be
expected for 1975 except that one less sugar factory would be in operation but
its production would be taken up by neighboring factories.

(P2368/2) 9
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Table 5 - Distribution of Sugar and Bagasse Production in Mauritius
Based on Data for 1967

Factory Cane Crushed Dry Fibre Content Surplus Dry Fibrel)
1,000 MT % 1,000 BDMT 1,000 BDMT
Medine 430.7 13.67 58.9 9.4
Solitude 223.6 13.54 30.3 4.8
Beau Plan 192. 8 14,13 27.2 4,3
The Mount 212.0 13.23 28.1 4.5
Belle Vue 302.5 13.79 28.1 6.7
St. Antoine 256.6 1k, 34 36.8 5.9
Mon lLoisir 281.9 13.84 39.0 6.2
Constance 285.1 14,58 41,6 6.7
F.U.E.L. 677.0 12.71 86.0 13.8
Beau Champ 319.2 12.62 40.3 6.5
Ferney 134.7 14,12 19.0 3.0
Riche en Eau 228.1 14,18 32.3 5.2
Mon Tresor 237.6 12.79 30. L4 4.9
Savannsh 259. 3 12.69 32.9 5.3
Rose Belle 225.3 11.93 26.9 4.3
Brita.nnia.a) 171.8 12.55 21.6 3.5
Benares 124, 0 13.26 16.4 2.6
Union St. Aubin 185.6 12,12 22.5 3.6
St. Felix 131. 4 14.11 18.5 3.0
Bel Ombre 190.3 13 5o 26.4 4.2
Reunion 213.7 12.20 26.1 4,2
Highlands 192.6 11.23 21.6 3.5
Mon Desert 337.7 11.52 38.9 6.2
Total 5,81L.5 13.13 763.4 122,3

The two largest sugar factories, F.U.E.L. and Medine, would have only

13,800 BDMT and 9,400 BDMT of bagasse fibre available as surplus, respectively.
The amount from F.U.E.L. is sufiicient to supply a particleboard plant having
an output of about 50 tons per day. To supply a larger operation bagasse would
need to be collected from several factories and be transported to a central
location, preferably adjacent to one of the larger sugar factories.

As the bagasse would have to be depithed before use for the production of

either pulp or board, the depithing operation and the disposal of pith could
present problems. All sources of surplus bagasse are relatively small, as

shown in Table 5, and it is considered that the establishment of depithing
stations at each source would be prohibitive both in capital outlay and operating
cost. Effective utilization of this material would thus require the collection
of green whole bagasse from a number of sources and its transportation to a

1. Based on 16 percent of total fibre content
2. This factory was closed after the 1968 crushing season
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central point of use. A single depithing station could thus be established and
operated as the bagasse is received. Pith could either be returned to the

source of the bagasse, shipped to the local sugar factory for use as fuel, or
might eventually be used for cattle fodder.

A pulp mill or board Plant could thus be located adjacent to one of the larger
sugar factories, Medine or F.U.E.L. The operation could utilize all of the
surplus bagasse available from the local factory plus surplus bagasse from a
number of neighboring factories. If it is assumed that the pith obtained from
the total quantity of bagasse processed can be used by the local factory as

fuel then this pith could releage to the process an equal weight of the whole
bagasse normally required for fuel.

From the data given in Tables 4 and 5 it is seen chat the quantity of surplus
whole bagasse that is forecast to be available in 1975 is about 123,000 bone-
dry metric tons. The amount of pith that would be obtained from this bagasse
is approximately 43,000 bone-dry metric tons, based on a normal depithing
operation whereby 35 percent of the vagasse is separated as pith. As this
Pith could release an equal weight of whole bagasse, the tc .al quantity of
bagasse that would be available for use as a raw material, without requiring
the purchase of alternative fuels, is about 166,000 bone-dry metric tons. If
the pith could not be used as a fuel this quantity would be reduced to

123,000 bone-dry metric tons. It is estimated that the total quantity on this

basis would be sufficient raw material to supply a 150 TFD pulp mill and a
50 TPD board plant.

The surplus bagasse has no reai value as it is now burned for disposal and the
cost of using this material would be essentially the transportation charge., A
trensportation system has already been established on the island for shipping
sugar. This system has previously trucked baled bagasse, which was destined
for export, and should be capable of transporting bagasse to a central
converting point. The maximum transportation charge to haul bagasse to Medine
or F.U.E.L. from almost anywhere on the island has been estimated to be Rs 41

(Us$7.35) per bone-dry metric ton based on baling costs and the trucking rate
for baled bagasse.

With Fuel Replacement

If the sugar factories use alternative fuels to replace bagasse for steam
generation the total amount of bagasse available would simply be 1.17 times
the output of raw sugar with the welght of bagasse expressed on the basis of
contained fibrous material (fibre plus pith). From Table 4 it was seen that
the total bagasse available in Mauritius in 1975 would be 770,000 BDMT. As
this bagasse would contain about 35 percent pith and an overall yield for a
bleached pulp would be about 43 percent from the depithed fibre the output of
bleached pulp could be as high as 215,000 BDMTPA or 650 BDMTPED. The extent to

which bagasse might be replaced by alternative fuels would be dependent simply
on the relative value of bagasse as fuel.

Mauritius has no local source of fuel. Coal is available from South Africa and
fuel oil from the Middle Fast. Although specific duties are normally levied
against imported fuels it is understood that the Government of Mauritius
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would waive the imposition of duties in this situation as is the usual practice
to promote the development of new industry within the country. The calorific
values and the available heats in steam for the different fuels are as shown
in Table 6.

Table 6 - Calorific Value and Available Heat in Steam
of Bagasse and Various Fuelg

Gross Calorific Available Heat
Fuel Value Boiler Efficiency in Steam
kcal/kg % kcal/kg of fuel
Bagasse (48.5% Moisture) 2,00 54-59 1,300
Fuel 0Oil (Bunker C) 10,000 80-85 8,200
South African Coal 6,700 76 5,100

A comparison of these data indicates that one ton of fuel oil will replace
approximately 6 tons of green bagasse or one ton of South African coal will
replace about 4 tons of green bagasse.

The CIF price of coal is Rs 130 per metric ton. Unloading and delivery charges
would add Rs 18.50 so that the delivered price in Mauritius would be Rs 148,50
(US$26.70) on a AQuty-free basis. The relative value of green bagasse would thus
be Rs 37.10, and on the basis of contained fibrous material, Rs 75.80 (Us$13.60)
per metric ton.

For Bunker C fuel oil the CIF price is approximately Rs 112 (US$20.10) per metric
ton and unloading and delivery charges are Rs 32 (US$5.80). The delivered price
of duty-free oil is thus Rs 1LL (US$25.90) per metric ton. The equivalent value
of green bagasse would be Rs 24 (US$4.30) or Rs 49 (US$8.80) per metric ton on
the basis cf bone-dry fibre content. Consequently, fuel oil would be the cheaper
of the two alternative fuels in Mauritius to replace bagasse used in the power
boilers of a sugar factory.

A pulp mill or board plant could be located adjacent to one of the larger sugar
rfactories, for example the one at F.U.E.L. All of the bagasse normally
required as fuel by this factory could be used as the raw material and would be
purchased at the cost of US$8.80 as developed above. The small quantity of
bagasse that is surplus to the fuel requirements would also be available for
use but would be assumed to have no value. If the total amount of bagasse
available from this factory is not sufficient to supply the requirements then
an additional quantity would have to be obtained from other factories. This
material could either be surplus brgasse or it could be the total amount
available whereby fuel oil would nave to be used for its replacement. The cost
of bagasse obtained from these other factories would be only the transportation
charge in the former case or the transportation charge plus the fuel
replacement value in the latter.

If bagasse is used on a fuel replacement basis, there would also be a charge
associated with the modification of the power boilers at the sugar factories
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to permit the use of oil. This could be minor in amount or it could require
complete replacement of the boilers depending on their present type and
condition. The cost of this modification would have to be borne directly by
the bagasse user or alternatively the price of bagasse could be adjusted to
recover the cost plus a reasonable return on the required capital over a period
of several years.

From the foregoing considerations the transportation charges, from the preceding
section, are about US$1.45 less per bone-dry metric ton of bagasse than the
direct fuel replacement value. Consequently, it would be economically more
attractive to collect and use surplus bagasse from all the sugar factories than
to use all of the bagasse produced at one or two locations and pay fuel
replacement value for it.

DOMESTIC MARKETS

General

Markets in Mauritius for products that could be based on bagasse as the raw
material have been divided into three main categories, these include paper
products, board products and miscellaneous materials. A brief discussion of
each category follows.

Paper Products

Mauritius imports all of its requirements of paper products. The quantities
are small but there is a large variety of grades imported. Because there have
never been any paper products produced on the island it has been possible to
import in the small quantities required a very diverse array of products. It
would thus be difficult to satisfy this market because of its size and also
because of the high quality standards that have developed through the use of
only imported goods.

The imports of cultural paper products since 1956 are listed in Table T. As
noted, the total of these imports in 1967 was only 1,800 metric tons but this
quantity is distributed among five different grades of product. An estimate of
the amount of bagasse pulp that could be utilized in the manufacture of these
different grades is provided in Table 8 The degree to which bagasse pulp could
be used has been based on present commercial practice in the various areas of
the world where bagasse pulp is produced as has been discussed in Revort P2368/1.
This estimate is thus based on the assumption that bagasse pulps can constitute
up to 90 percent of printing, writirg and stationery papers, 85 percent of
exercise book paper and 25 percent of other articles of pulp.

The growth in this potential outlet for bagasse pulp has been at the rate of
nearly 10 percent a year. This rate would not be expected to continue but
futuré growth of at least 7.5 percent is forecast. At this rate of growth the
future demand for a bagasse pulp that could be utilized in the manufacture of
cultural papers would amount to a requirement of 1,400 metric tons by 1975 and
2,000 metric tons by 1980 as shown in Figure 2, Appendix 5. The type of pulp
required to supply this market would be a fully bleached pulp of the highest
quality that could be produced from bagasse.
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Table 7 - Imports of Cultural Paper Products into Mauritius
Metric Tons per Year

Printing and Paper Articler
Writing Stationery Exercise made of
Year Newsprint Rolls or Sheets Packaged Books Pulp Total
1956 238.5 188.7 Ly, 7 210.7 43.3 725.9
1957 294.8 187.0 32.0 213.7 62. U4 789.9
1958 334.6 210.9 27.2 179.9 68.3 820.9
1959 338.2 301.6 28.1 134.8 58.7 861. 4
1960 341.9 357. 4 24.3 130. L4 91. k4 g9Ls, 4
1961 431.6 283.1 37.2 173.7 108.7 1,034.3
1962 393.5 281.2 - 169.9 100.1 oLh, 7
1963 72,1 o8h,2 44,9 112.0 175.1 1,088.3
1964 535.3 379.2 9k.5 33.3 194.9 1,237.2
1965 697.2 L18.9 L9.8 60.0 230.3 1,456.2
1966 625.0 Lhi,h 53.6 127.7 213.1 1,465.8
1967 556. 5 779.1 89.8 90.6 284.3  1,800.3

Table 8 - Potential Bagasse Pulp Content in Cultural Paper Products
Metric Tons per Year

News- Printing & Paper Exercise Articles
Year Print Writing Stationery Books of Pulp Total
Bagasse Pulp
Content Nil 90% 90% 85% 25%

1957 - 168.3 28.8 181.6 15.6 394, 3
1958 - 189.8 24,5 152.9 17.1 384. 3
1959 - 271.4 25.3 114.6 14.7 426.0
1960 - 321.7 21.9 110.8 22.9 477.3
1961 - 254. 8 33.5 147.6 27.2 463.1
1962 - 253.1 - 1444 25.0 422.5
1963 - 255.8 Lo.4 95.2 43.8 435.2
1964 - 341.3 85.1 28.3 La, 7 503. 4
1965 - 377.0 LL.8 51.0 57.6 530. 4
1960 - 397.3 48,2 108.5 54, 4 608. 5
1967 - 701.2 80.8 77.0 71.1 930.1

The imports of industrial paper products are of comparable quantity to those of
cultural papers but tend to be even more varied. The statistics for the period
1957-1967 are shown in Table 9 and the potential for utilizing bagasse pulp in
these products is shown in Table 10. As industrial papers have, in general,
higher strength requirements than the fine papers the percentage of bagasse pulp
that could be incorporated into the furnish for these grades is generally less.
Consequently, the potential outlet for bagasse pulp in 1967 in papers of this
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Table 9 - Imports of Industrial Paper Products into Mauritius
Metric Tons per Year

Paperboard & Building Papers
Packing & No Bitumen Other Paper Cement

Year Wrapping Coating Coating Coating Misc Bags Bags Total
1957 26.7 26.5 k2.7 21.9 85.3 168.0 - 371.1
1958 20.6 35.8 56. 0 5.6 11k.8 275,2 - 508.0
1959 30.2 3L4.6 58.5 93.3 £6.8  370.6 - 674.0
1960 Lo.3 33.1 60.0 98.9 54,2 376.8 - 663. 3
1961 L6.8 50. 5 53.5 80.6 53.1 536.L4 - £20.9
1962 L8.6 56. 1 ka.7 22.0 56.4  376.3 - 602.1
1963 56.8 121.0 12.0 60.5 102.0 378.6  s51.4  782,3
1964 80.7 133.3 108. 4 76.2 0.2 295.7 268.8 1,053.3
1965 47.6 321.7 2h.3 140.3 25.5 252.8 612.1 1,k2L.3
1966 75.2 2kh3.2 21.7 97.4 18.3  198.7 LkL.1 1,098.6
1967 63.3 168, 4 6.7 116.9 23.2  307.9 Lo3.h4 1,089.8

Table 10 - Potential Bagasse Pulp Content in Industrial Paper Products

Metric Tons per Year

Paperboard & Building Papers

Packing & No Bitumen Other Paper Cement

Year Wrapping Coating Coating Coating Misc. Bags Bags Total
Bagasse Pulp

Content 0% 5% T5% % %% 55%  55%

1957 18.7 19.9 32.0 16. 4 62.5 9.4 - 241.9
1958 1h. b4 26.9 4o, 4.2 86.1 151.b - 320.8
1959 21.1 26.0 43.9 70.0 65.1 203.8 - 429.9
1960 28.2 24,8 4s5.0 7h.2 Lbo.7 207.2 - 420.1
1961 32.8 37.9 4o.1 60.5 39.8 295.0 - 506.1
1962 3k.0 4o,1 32.0 16.5 k2.3 207.0 - 373.9
1963 39.8 90.8 9.0 Ls, L 76.5 208.2 28.3 Lo8.0
1964 56.5 100.0 81.3 57.2 67.7 162.6 147.8 673.1
1965 33.3 2h1.3 18.2 105.2 19.1 139.0 336.7 892.8
1966 52.6 182. 4 16.3 73.1 13.7 109.3 224.3 671.7
1967 Ly, 3 126.3 5.0 87.7 17.4 169.3 221.9 671.9

type would be less than 700 metric tons. Growth in this field has averaged
nearly 11 percent during the period. As a future growth of at least 8 percent
might be expected, the forecast potential for bagasse pulp would be 1,500 and

2,200 metric tons by 1975 and 13980 respectively as shown in Figure 3,

Appendix 5. The grades of pulp required for this outlet would be primarily
unbleached pulps of mediwn yield so strength would be at its maximum level.

From the above estimates, the total requirements of bagasse pulp for potential

use in domestic markets are shown in lable 1.
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Table 11 - Potential Demand for Bagasse Pulps in Msuritius

Metric Tons

Qutlet 1975 1980
Cultural Papers 1,400 2,000
Industrial Papers 1,500 2,200
Total 2,900 4 200

Even by 1980 a domestic requirement of only about 4,000 metric tons of bagasse
pulp might be developed and this would have to be distributed among many
different grades of paper and paperboard products. A wide variety of long
fibre pulps would have to be imported for bleniing with this pulp.

It is Judged that to be economic a pulp and paper industry to serve the domestic
market in Mauritius wou'!d require

1. A total market size of about 20-30,000 TPA.

2. A limited number of products in order to achieve a reasonable level of
efficiency.

Neither of these conditions is satisfied by present or future markets in
Mauritius and thus there would appear to be no opportunity to develop a pulp
and paper industry to serve domestic markets.

Building Board Products

As discussed in Report P2368/l, bagasse has been used effectively in several
countries as the raw material for the manufacture of various types of buillding
boards. Processes and equipment are now available that permit the production
in a single ingtallation of a3variety of boards that can range in density from
about 300 kg/m> to 1,000 kg/m’. Thus bagasse-based products can be used to
replace hardboard, particleboard and light weight fibre board as used for
acoustic tile.

In addition to the direct replacement of the standard building boards it would
also be possible to use the bagasse-based board to an increasing extent in
outlets that at present require all-wood plywood and solid wood. Wood veneer
and vinyl laminates on a base of hardboard or particleboard are being used
extensively as wall panelling. The use of particleboard for furniture
construction has increased steadily since its introduction in the mid-1950's.

A fleld that has been attracting an increasing amount of interest is the
production of pre-fabricated housing components based on the use of a medium
density partlcleboard. Model houses have been constructed for which all
structural units and wall surfaces are composed of a bagasse-based particleboard.
Factories to produce pre-fabricated wall sections from bagasse particleboard
are being planned for Hawaii, Taiwan and at a more preliminary stage for
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Reunion. In these factories it is planned that complete wall sections, for
both interior and exterior walls would be produced from particleboard.

In Mauritius, housing has been based either on cement block or wood frame
construction with interior partitions being built up on a wood frame. Wood
frame housing provides less resistance to cyclone damage to which Mauritius is
subjected on a fairly regular basis, and thus the local government has been
promoting the use of cement block which is also manufactured locally. It is
unlikely that a change in this approach which would perrit the use of
particleboard for exterior applications would be either desirable or feasible.
However, particleboard could be used effectively for both partitions and
interior panelling on exterior walls. Assuming that only five hundred housing
units were constructed each year with bagasse-based particleboard used as
described, the requirement would be of the order of 1,800 metric tons annually.

Imports of sawn lumber, plywood, various types of board and of tea chests (or
components) into Mauritius over the period 1957 to 1968 are listed in Table 12.

Table 12 - Imports of Various Building Products into Mauritius

Particle Building Panels for Tea Chests

Year Lumber Plywood Fibreboard Board Board Assembled Parts Total

1,000m> 1,000n°  1,000m> MT MT 1,000m° 1,000m° 1,000m
1957 16.8 54.8 326.6 213.8 72.8 7.2 20.6 27.8
1958 12.2 51.9 299.6 19.7 174, 9 16.3 17.7 31.0
1959 17.8 91.5 166. 4 168.2 L66. 5 3.6 7.1 10.7
1960 18.0 115.3 12.0 L8.5 1,191.3 15.2 11,2 26. 4
1961 16.8 k8.2 31.7 13.7 1,054.1 25.2 9.8 35.0
1962 12.9 116.9 6.7 15.1 858. 2 12.7 0.6 13.3
1963 11.0 158.7 2.0 29.9 684. 7 17.7 2.0 19.7
1964 12,7 168.4 3.5 62.2 713. 1 29.7 22.1 51. 8
1965 9.9 236.2 1.0 58.1 628. 5 81.3 20.2 101.5
1966 9.0 208.5 4.3 132.2 59%. 1 2.5 8.8 11.3
1967 10.8 307.0 4,1 316.4 491.3 30.8 32.2 63.0
1968 7.3 268.7 5.5 32.5 339.1

Based on the growth in the use of particleboard in the manufacture of furniture,
door frames and faces and of decorative panelling when laminated with wood or
vinyl veneers it is considered that about 20 percent of the sawn lumber and

o0 percent of plywood that is now imported could be replaced with particleboard.
All imports of such items as fibreboard, particleboard and building board
(hardboard) could be replaced by a locally made product as essentially the

same grades could be produced. For tea chests, there has been increasing
consideration given to the use of various types of hardwood to replace the
plywood normally used. This approach is gaining acceptance and it is
considered that all the requirements for the shipment of tea from Mauritius
could be supplied by a board produced locally from bagasse. Based on these
levels of replacement the potential market in Mauritius for various types of
particleboard are listed in Table 13.

(P2368/2) 17




SANDWELL [— e e

Table 13 - Replacement of Various Building Products & Particleboard
Metric Tons per Year

Sawn Particle- Building Tea Chest

Year Lumber Plywood Fibreboard Board Board Panels Total
Replace-

ment 20% 507 1004, 100% 100% 1007,

1957 2,016 164 1,568 214 73 167 L 202
1958 1,L6k 156 1,k38 20 175 204 3,Lk57
1959 2,136 275 799 168 L67 6L 3,909
1960 2,160 346 58 Lg 1,191 158 3,962
1961 2,016 Lhs 152 1k 1,054 210 3,801
1962 1,548 351 32 15 858 &0 2,884
1963 1,320 L76 10 30 685 118 2,639
1964 1,524 505 17 62 713 311 3,132
1965 1,188 709 5 58 629 609 3,198
1966 1,080 626 21 132 592 68 2,519
1967 1,296 921 20 316 Lol 378 3, k22

As noted in Table 13, growth in the demand for particleboard hes been

very erratic during the period from 1957 to 1967 and a major reduction in the
demand occurred after 1961. Growth since then has been only about 2 percent

a year. If this growth continues the demand by 1975 and 1920 will be 3,800
and )+,3OO metric tons respectively as shown in Figure 4, Appendix 5. As
mentioned earlier there is an additional potential requirement of 1,800 metric
~ons by 1975 for the fabrication of housing components. Total domestic demand
for all types of bcard could thus be about 5,600 metric tons by 1975.

The potential distribution of board that could be m: eted in 1975 ia Mauritius
based on the data in Table 13 is estimated to be as shown in Table 1k.

Table 14 - Estimated Distribution of Board Products - 1975

Board Thickness Density Total Area Weight
mm kg/m2 1,000 m2/A BDMT PA
19 1z.b 145 1,780
13 5.2 60 320
13 8.5 175 1,500
8 6.0 230 1,400
6 Sk 110 600
Total 720 5,500

Miscellaneous Products

Several products other than those destined for use in the manufacture of paper
or board can also be produced from bagasse. The list includes; briquettes for
fuel, methane, furfural, cattle feed from Pith, as well as a number of others.
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Briguettes have been produced in a number of countries but generally the
operation has not been considered to be very successful. In Mauritius, these
briquettes would replace imported coal. The demand for coal has decreased
steadily from about 19,000 metric tons in 1956 to less than 1,000 metric tons
in 1967. Methane could be collected from the fermentation of bagasse. The
reported yield is low as fermentation is seidom complete and the gas is impure
and would require extensive purification before it could te handled effectively.
Consequently, the size of the operation would have to be very large so that unit
prices could be reduced to a level that would permit use of the gas 28 a
replacement for ele~tric power ia lighting and heating. or as a replacement

for gasoline as a tractor fuel. Although this outlet has not been studied in
any detail it would appear that {he prospect is low.

Furfural cen be produced effectively from either whole bagasse or pith. The
amount of product that can be recovered is 5-9 percent of the dry weight of
raw material. Furf iral is now produced in relatively large plants using corn
cobs or bagasse as the raw materials. Markets exist primarily in the United
States, Europe and Japan although the oil refineries of the Near East have a
small demand. As existing production is f.rom large operations the unit
manufacturing cost is relatively low and hence the world market nrice is about
U.S. $0.12 per pound. There is no domestic demand for this chemical and it is
not considered that a plant of competitive size could be built in Mauritius.

Pith can be used efrectively in admixture with molasses and protein as a fosd
supplement for beef and dairy cattle. The dairy herd cn the island numbers
about 25,000 head but is considered to be underrourished as present feed
consists primarily of coarse grass cuttings and cane tops and leaves, during
the crushing season. The prospect of improving the quality ot these dairy
cattle and also of establishing a herd of about 15,000 beef cattle is the
subject of a study now underway by a team from the Food and Agriculture
Organization of the United Nations. It is the opinion of this team that pith
from bagasse can be assimilated satisfactorily by ruminants, whereas whole
bagasse cannot, and consequently pith could be an effective carrier for
molasses and protein in a feed supplement. Molasses is readily available in
Mauritius and protein should be available from local fishing operations., At
the present time, very little molasses is used locally as a cattle food; it
is essentially all exported for this purpose to the United States and Europe.
The amount of food supplement that could be used effectively is about

5 kilogram per head per day for both the dairy and beef cattle. This
supplement could contain about 25 percent bagasse pith so that in total about
15,000 metric tons, dry weight, of pith could be utilized annually for this
purpose. Its use might be contingent upon the establishment of a pulp or board
operation which would provide the means of producing the pith.

EXPORT MARKETS

General

Based on recent statistics, Mauritius imports goods primarily from the United
Kingdom, South Africa, Australia, Burma, Western Germany and France. In 1967
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these countries provided over half of the island's imports. Exports were
principally to the United Kingdom the United States and Canada and these three
markets accounted for over 90 percent of the island's export of sugar, molasses
and tea. In general, the overall trade pattern is not in balance as imports
usually exceed exports by a few percent, except in those years in which there
is a good sugar crop. Additional export potential for Mauritius is thus highly
desirable. From the point of view of trade balance, it is not considered to

be important with which countries this trade is developed.

Mauritius, for the past several years has had favourable trade balances with
both the United States and especially the United Kingdom so imports from other
countries can be purchased with either of these currencies. However, increased
exports to both France and Western Germany would be beneficial to offset major
imports from these countries. Of the other countries listed above, from which
Mauritius obtains its imports, the U~ited Kingdom is considered to be the only
export market for either pulp or particleboard. The other countries are net
exporters of these or competitive materials.

East African Pulp Markets

Mauritius, being close geographically to the countries of East Africa, is often
associated with these countries for trade considerations. 1he Economic
Commission for Africa of the United Nations recently undertook a study on the
"Forest Industries Development in Eastern Africa" (E/CN.14/INR/80,

10 August 1965) and developed forecasts for the various types of forest products.
It was forecast that total annual requirements for paper and paperboard would
increase from 90,600 metric tons in 1960 to 198,000, 226,000 or 264,000 metric
tons by 1975 as the low, medium and nigh estimates, respectively. Printing

and writing papers would increase from 19,500 to 46,000, 52,000 or 62,000 metric
tons on the same basis. By plotting these estimates with actual demand
statistics as presented in various Review Issues of the journal Pulp and Paper
International as shown in Figure 5, Appendix 5, the growth in demand for paper
and paperboard is shown to follow very closely the high forecast prepared for
the ECA study. The demand by 1975 should thus be ?6h,OOO metric tons for all
paper and paperboard products of which 62,000 metric tons will be printing and
writing papers. Most of the requirement in 1960 was centred in the countries
of Kenya and Rhodesia. Growth since then has been greatest in these two
couatries and also in Tanzania and Zambia.

Production ficilities in all countries included in this East African Bloc
accounted for ouly h,OOO tons of pulp, primarily mechanical pulp, and 20,500 tons
of paper and board in 1965. By 1968 this capacity had been increased to only
7,800 tons of pulp and 32 000 tons of paper and board. However, the
installation of a number of major mills has been under study for several years.
Of these one at Broderick Falls in Kenya has been under study for the longest
period of time but still cannot be classified as a definite project. The most
likely capacity for this mill is now considered to be about h0,000 tons a year
of pulp from pine and cypress. Other prospects include mills in Malawi and
Tanzania but these are speculative and could not be operational prior to 1975
at the earliest.

A bleached bagasse pulp that might be produced in Mauritius, could be used in
one of the major countries of East Africa for the production of printing and
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writing papers. The demand by 1975 for this grade of paper is forecast to be
62,000 metric tons. As such papers can contain up to 90 percent bagasse pulp
the potential demand for this type of pulp in East Africa could be as high as
56,000 metric tons. Thus, a mill in Mauritius, with a capacity of 100 tons a
day could supply about 60 percent of this potential demand.

East African Particleboard Markets

Tn the ECA report mentioned above, the demand for wood-based panels ( plywood)
is estimated to increase from h3,700 cubic meters to 161,000 cubic meters by
1975 if the high estimate, as was applicable for paper and board, is used. As
with paper products, the major demand will be in the countries of Kenya,
Rhodesia, Tanzania and Zambia. After deducting the local demand in Mauritius
of about 5,000 cubic meters, the net required in 1975 would be about 156,000
cubic meters. The future availability of peeler logs in the area is not
considered to be sufficient to supply this demand and in the ECA report it is
recommended that the use of other indigenous species should be developed. An
alternative would be to increase the use of particleboard as core stock which
could be veneered with wood, a trend which 1is increasing throughout the world.

A plant to produce particleboard could be constructed in Mauritius of a size
comparable to that of several recent installations in other countries, about
45 BDMTPD. Half the annual output or 5,600 tons could be sold in domestic
markets as discussed earlier. The remainder might be exported to East Africa
where the amount, 5,600 BDMTPA would represent less than 6 percent of the
forecast requirement for plywood in 1975.

European Pulp Markets

A bleached bagasse pulp would be expected to be competitive with a bleached
hardwood pulp in many applications. The forecast demand for such pulps in
Western Europe except the Nordic Countries has recently been studied by
Sandwell. It has been forecast that the trade in both long and short fibre
bleached sulphate pulp in the 1966 to 1980 period would be as shown in Table 15.

Table 15 - Trade in Bleached Sulphate Pulp 1966 to 1980 Western
Europe except Nordic Countries - 1,000 ADMT

Year Production Imports Exports Demand
1966 L7 2,k11 170 2,688
1970 620 3,100 220 3,500
1975 870 4,280 250 4,900
1980 1,190 6,020 310 6,900

From the data in Table 15 it may be seen that the additional imports of
bleached sulphate pulp over the 1970 level, which would be required bv 1975
are approximately 1,200,000 metric tons. Of this demand, about 500,000 metric
tons would be for short fibred pulp based on projected trends for the
utilization of different fibres. Most of this requirement would have to be
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supplied from non-European sources as the Nordic Countries are not expected
to be able to supply more than a small portion. An opportunity for
introducing bagasse pulp to replace hardwood pulp in this market would
therefore appear to exist. Bagasse pulp is not used at the present time in
Europe and its acceptability in this market would have to be established.

European Particleboard Markets

In Europe the consumption of plywood has exceeded production for a number of
years and in 1960-61 the figures were 2,900,000 and 2,598,000 cubic meters,
respectively. Forecasts based on recent growth data indicate that the demand
by 1975 will be about 6,400,000 cubic meters of wood-based panels which would
require approximately 1L,OO0,000 cubic meters of roundwood. Europe depends

on the importation of logs to supply its plywood operation and as demand
increases the availability of raw materials is expected to become a major
problem. Sandwell considers that an appreciable portion of the future
requirement will be supplied by such materials as particleboard and hardboard. A
very conservative estimate is that 10 gercent of this forecast growth will be
supplied by a medium density (650 kg/m ) particleboard which would create a
demand for this type of board of 230,000 metric tons by 1975. irowth in other
fields such as pre-fabricated housing components would also be expected to
increase the demand for particleboard with much of this growth developing

at the expense of such materials as plasterboard. Some potential therefore
exists of supplying a small quantity of particleboard to Europe from a plant
in Mauritius.

SELLING PRICES OF PULP AND BUILDING BOARD PRODU.TS

Pulp

Based on the data developed in the foregoing sections of this report the
logical market areas to which a pulp mill in Mauritius could ship bleached
bagasse pulp are East Africa and Europe. As the pulp that could be produced
is considered to be similar in characteristics to a hardwood pulp its price
should also be similar. However, as bagasse pulp has not as yet been handled
as a market pulp in either of these areas Sandwell considers that an average
discount of U.S.$5 per short ton would be required. Rased on present prices in
these market areas the approximate mill prices that should be realized are
shown in Table 16.
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Item

Table 16 - Mill Net Prices of Bagasse Pulp

CIF Price Bleached

Hardwood Pulp

- Less Discount
- Insurance

C&F Price

- Less Loading
- Ocean Freight
- Discharging

FAS Price
- Less Agents

Commission

- Local Freight

Mill Net Price

irn East Africa and Europe

East Africa Europe
/MT JMT /MT /MT

Us$149.00 Rs 828 IS$140.00 Rs 778
5. 50 31 5.50 31
0. 50 3 0.50 3
143,00 94 134,00 774
2.25 13 2.25 13
9.00 50 12,00 65
2.75 15 2.75 15
129. 00 716 117.00 651
2.25 13 2.25 13
1.75 10 1.75 10
Us$125. 00 Rs 693 US$113.00 Rs 628

Recent news releases forecast that world market prices are likely to be
jnereased within the next two to three years by approximately 12 percent. If
these increases are realized the corresponding mill net prices based on the
above estimates would be approximately US$143 and US$130 (Rs 794 and Rs 722)
for pulps shipped to East Africa and Europe respectively.

Building Board

As shown earlier in Table 14 the domestic market in Mauritius is forecast to

require about 5,600 metric tons of various grades of board products.

Based on

existing selling prices in Mauritius for similar or competitive products the
total sales value of these board products is estimated to be as shown in

Table 17.

Also included in this table is the value of a similar quantity of

board (5,600 metric tons) that is forecast to be salable in export markets in

East Africa.

The unit value of this material on the dock and ready for export

is estimated to be the existing FAS price of similar material that is now being
imported into Mauritius less local loading charges.

Board
Thickness

mm

Domestic Sales

19
13
8
6

Total Domestic

Export Sales
19

Total Sales

(P2368/2)

Table 17 - Sales Value of Building Board Products

Weight
MT

1,780

11,200

Total
Area

m?/A

145,000
235,000
230,000

110,000

720,000

450, 000
1,170,000

23

Unit
Value

Rs/nF

10.75
1k.00
4,30
2.15

7.60
8.17

Total
Value

Rs/A

Rs 1,559,000
3,350,000
989,000
237,000

Rs 6,135,000

Rs 3,420,000

Rs 9,555,000
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From the sales values of the board products given in Table 17 the approximate
mill net price cean be estimated as shown in Table 18.

Table 18 - Mill Net Price of Building Board

Item Unit Amount Annual Amount
Rs/MT Rs/A

Domestic Material

- Total Sales Value 1,096 Rs 6,135,000
- Less Retail Mark-Up 329 1,840,000
- Less Local Freight 9 50,000
- Mill Net Price 758 Rs 4,245,000
Export Sales

- Total Sales Value FAS 610 Rs 3,420,000
- Less Agents Commission 30 170,000
- Less Local Freight 9 50,000
- Mill Net Price 571 Rs 3,200,000

Total Sales

- Mill Net Price Rs 665 Rs 7,445,000
Us$120 Us$1, 340,000

AVATLABILITY OF RAW MATERTALS AND LABOUR

nga,s se

The availability of bagasse has been discussed in an earlier section of this
report.

Chemicals

The primary chemicals required for the production of bleached pulp from bagasse
are caustic soda, chlorine and burned lime. For particleboard the major raw
material is urea-formaldehyde resin.

Neither caustic soda nor chlorine is available in Mauritius. They could not
be imported in the quantities required at reasonable cost and thus would have
to be menufactured. Salt, the required raw material is now produced locally
in small quantity; about f&,OOO metric tons annually, from sea water by solar
evaporation. The owner of the major salt plant on the island considers that
an expansion to supply the required amount of salt could be provided without
difficulty.

Burned lime is available in Mauritius. Minor items such as graphite and
sulphuric acid, required for the chloralkali plant, would have to be imported.
Resin required for the manufacture of particleboard would have to be imported.
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Fuels

As discussed in a preceding section, there are no sources of fuel in Mauritius.
Coal could be obtained from South Africa and fuel oil (Bunker C) from the
Middle East. Based on the heat value of these fuels, oil would be cheaper.

Electric Power

Electric power is produced in Mauritius by hydro installations, and by diesel
generating and thermal stations. Ten of the sugar factories have incorporated
power generation with their steam plants and about 16 percent of the island's
total power requirement is obtained from this source. Power from the sugar
factories is available only during the crushing season of about 5 months each
year. A small amount of power, about 1,500 kW, could be supplied from existing
or committed installations which would probably be sufficient to supply the
power requirement of a particleboard plant but not of a pulp mill.

. Water

Because of its size Mauritius has no major rivers and only a few lakes which are
used as reservoirs for domestic service. There are six locations where the

firm flow of available water is in excess of 20,000 cubic meters per day. As
the average requirement of water for the manufacture of bleached pulp is about
150 cubic meters per metric ton of product the mill sizes that could be supplied
are listed in Table 19.

Table 19 - Water Supply in Mauritius

Size of3M111

Location Water Available at 150 m~/ ADMT
m3/D ADMTPD

Beau Champ 110,000 T00
Savannah 18,000 120
Union St. Aubin 18,000 120
St. Felix 18,000 120
F.U.E.L. 25,000 160
Medine 25,000 160

Fach of these locations is at a sugar factory and the last two are at the

largest and second largest factories on the island. The Beau Champ location
which has a sugar factory of less than half the size of F.U.E.L. as the potential
source of bagasse, is about 5 miles farther from Port Louis but is near the
coast.

The water available at both the F.U.E.L. and Medine locations is now used for
irrigation and would be released to a pulp mill on the basis that the mill
effluent would be processed to the extent required to permit its use for this
purpose. Recent research studies have indicated that pulp mill effluents,
after primary treatment, could be used for irrigating certain crops including
corn but sugar cane was not tested. No commercial application of this approach

(P2368/2) 25

l-———“ SANDWELL




SANDWELL

is known and the possibility of using the effluent in this way would have to
be investigated thoroughly. The alternative site, Beau Champ, is the only
location on the island which has ample water that is not required for
irrigation purposes but less bagasse could be obtained from the local factory.

Labour

There is a surplus of labour in Mauritius and a growing problem on the island
is unemployment. Consequently, the supply of labour should present no problems
other than training. As the sugar factories have provided basic training in
operator skills and the Government is sponsoring technlica. schools it 1s
considered that essentially only the specific training pertirent to the
operation of a pulp mill or a building board plant would be required. For
supervision, training would also be essential and Sandwell considers that an
overseas management team of experienced personnel would hav: to be provided on
a permanent basis. This team would be required largely to assure that product
quality is maintained at a high level in order to establish and retain export
markets.

GOVERNMENT ASSISTANCE AND SOURCES OF CAPITAL

Government Assistance

Over the past several years the Government of Mauritius has been increasing
its efforts to encourasge the establishment of new industry on the island and
hence to diversify the economy. However, it is not the Government's policy
to impose any limit on the production of sugar as this industry is recognized
as the continuing backbone of the island's economy. The effort has been
directed largely towards the development of new industries which would be
compatible with existing industry. Because of the Increasing unemployment
problem in Mauritius those industries that are labour-intensive have been
favoured. The Government's assistance program includes the following items:

1. Income tax allowances and holidays

2. Customs tariff concessions.

3. Technical training.

4., Capital loans

Recent amendments in the Income Tax Law were enacted to provide greater
inducement to prospective industrial development. The main provision includes
favourable initial allowances and tax holldays. An industry may claim against
assessable income an initial depreciation allowance of LO percent on equipment

and 20 percent on structures.

Two alternative types of tax holiday were introduced for industries qualifying
for a Development Certificate. These alternatives are

(P2368/2) 26

4'
!
|




"_'_ SANDWELL

8. A tax holiday of eight years with normal depreciation allowances but
no initial allowance or

b. A tax holiday of rive years with the initial depreciation allowance
on capital expenditure becoming deductible the first year after
the tax holiday.

vocational training centres have been opened in various centres on the island,

The Government of Mauritius also provides direct financial assistance in the
form of long term loans to cover capital expenditures. The Development Bank of
Mauritius has been established recently to adminster these loans,

There are two main sources of capital in Mauritius on which new industry can
draw. As mentioneqd above the Government of Mauritius through the Development
Bank will make direct loans to cover a portion of the capital requirements of a
new industry. The second source includes the industrial and commercial

The Development Bank of Mauritius wag established in 1964 to provide capital
assistance to small industries wishing to establish production facilities on the
island. The Bank has been a party to essentially all new projects that have

rates are normally 6.5 percent but under certain special circumstances the rate
can be as low as 4,5 percent.

The Bank will invest in larger projects but as the funds available to it amount
to about Rs 25 million (U.s.$k4.5 million) there is & reluctance to invest too
great a portion of the total money available in any single project. The general
pPolicy of the Development Bank may be expressed as being to provide backing to
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The sugar industry in Mauritius would be considered to be a logical source of
new capital for an industrial venture based on the utilization of bagasse. The
factory owners would be interested provided, of course, a reasonable rate of
return could be assured. However, the extent of this participation would be a
direct reflection of the current profitability of the sugar industry and hence
the size of its cash reserves. The world market prices have been low for a
number of years and consequently the profitability of the industry has also been
low. It was reported that the build-up of cash reserves has been unsatisfactory
and that certain major expenditures for modernization by some of the sugar
factories have had to be deferred. However, several years of good world sugar
prices would be expected to remeay this situation and it is understoon that
these prices have recovered well over the past two years and further improvement
is forecast.

The commercial houses in Mauritius, including the importers, have been an
important source of new capital. At the present time, two of the largest
importing firms are independently assessing the prospect of building small
particleboard plants, each having a capacity of about 15 tons per day. Proposals
have been submitted to the Government for Development Certificates and to the
Development Bank for financial assistance.

The Government of Mauritius could become a source of capital by direct
investment in a project that can be demonstrated to provide major advantages
to the economy of the country as a whole. This approach would not be favoured
if capital can be obtained from private sources.

For large amounts of capital, such as would be required to establish s pulp
mill, the major portion would have to come from foreign investors.

DESCRIPTION OF MILLS

General

Two alternatives exist for utilizing the bagasse produced as a by-product of
the cane sugar industry in Mauritius. Either the total quantity of bagasse

produced, or that quantity which is surplus to the fuel requirements of the

sugar factories could be used.

Use of the total quantity of whole bagasse produced, which is forecast to be
770,000 metric tons, dry basis in 1975 would permit the installation of a
large pulp mill having a capacity of about 650 tons per day or of a large
combined pulp and building board mill of equivalent size. Because of limited
water resources on the island there is only one location, Beau Champ, where
such a mill could be sited. Whole bagasse would be obtained from all of the
sugar factories at a cost of about U.8.$16.15 per metric ton of dry whole
bagasse which amounts to its fuel replacement value plus the average
transportation charges. Also, the power boilers at each sugar factory would
have to be modified to permit the use of fuel oil at the expense of the new
mill. Output from the mill would have to be marketed in both East Africa and
Europe as the forecast markets in East Africa would not %e of sufficient size
to absorb the quantity of short fibre pulp that would be produced. At the
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present time, bagasse pulps are not handled in export markets except for small
quantities that are shipped from Taiwan to Japan and other neighboring countries.
No bagasse pulp is used in Europe and it is considered that extensive tests
would likely be required to develop markets for the large quantity of pulp that
would be available. The mill would be about three times the size of the

largest existing bagasse mill. Sandwell considers that the economic advantages
of size could be lergely offset by the higher raw material costs and increased
marketing expenses.

The alternative approach would be to establish a pulp mill and/or building
board plant of a size that could be based on the use of only the bagasse that
is surplus to the fuel requirements of the sugar factories. This surplus
bagesse would have no value. Three sites, adjacent to sugar factories, have
sufficient water to be considered. At one site the amount of surplus bagasse
available from the local factory would be sufficient to supply approximately
half of the mill's requirements. The remainder would be obtained at only the
cost of transporting it to the use point, about U.S.$7.35 per metric ton of

dry whole bagasse. Pith could be used as fuel by the local factory in a
mixture with whole bagasse so that no modification of its power boilers would
be required. Markets for the pulp could be developed in East Africa or, if
desired, in Europe. The building board plant could be sized so that about half
of the output is required to supply domestic markets and the remainder could be
exported to East Africa. The gsizes of the pulp mill and building board plant
would be comparable to those of many existing installations which use bagasse
as raw material.

Based on the foregoing considerations the following cases would appear to be
of interest and warrant consideration.

a. Establish a pulp manufacturing facility with a capacity of 100 ADMIFD
of bleached pulp. All the output from this mill would be exported and
Sandwell considers that the logical market area is East Africa but
Europe could also be supplied if further study indicated this to be of
interest.

b. Establish a building board manufacturing facility with a capacity of
45 BDMTPD of & variety of board products. By 1975 half of the output
would be required to supply the domestic market and half of the output
would be exported. As for the export of pulp, the most logical market
area is East Africa.

c. As there is sufficient surplus bagasse avallable to support both the
above facilities an integrated operation could be established. Such
an operation would have several advantages resulting from the use of
common begasse preparation and storage facilities plus common
maintenance, administrative and warehousing services.

As noted, there are three locations with sufficient water to support a pulp
mill of the size considered. These are at the F.U.E.L., Medine and Beau Champ
sugar factories. At the first two locations the mill effluent would have to
be processed so that it could be used for irrigation of cane. Beau Champ is
on the coast and more water is available than at the other two locations.
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Effluent treatment would not be necessary but much less bagasse would be
available from the local sugar factory.

The cases defined above would be based on the use of only that bagasse which is
surplus to the sugar factories fuel requirements. Additional whole bagasse from
the local sugar factory would be processed but this would be replaced by the
pith removed from all the bagasse handled. The F.U.E.L. factory would have
sufficient surplus bagasse to supply the requirements of the proposed
particleboard plant, provided the pith is returned for use as fuel. For the
other cases or for the other locations bagasse would have to be obtained from
a number of sugar factories. Because transportation of bagasse is a major cost
jtem the F.U.E.L. location has a minor cost advantage over either Medine or
Beau Champ and the calculations for the different cases have been prepared on
this basis. However, a more detailed examination of these sites could indicate
a preference for one of the other locations.

Case 1 - Pulp Mill

The proposed pulp mill would have a nominal capacity of 100 ADMTPD of bleached
bagasse pulp and would be operated three shifts per day for an average of

330 days a year. It would be located adjacent to the F.U.E.L. sugar factory
and would obtain its requirements of bagasse from this factory plus other
factories as required. The bagasse would contain an average of L9 percent
fibrous material and 48.5 percent moisture with the remainder consisting of
soluble sugars and extraneous material.

Bagasse would be obtained in bulk from F.U.E.L. and would be brought to the
depithing station by conveyor belt. Bagasse from other factories would be
brought by truck. When received at the station all bagasse would be depithed
in a single stage of depithing to remove about 35 percent of the dry weight of
fibrous material. Depithing would be carried out at the moisture content of
the material as received. Pith would be sent to the F.U.E.L. factory and would
be mixed with whole bagasse for use as fuel. As the ratio of whole bagasse to
pith is estimated to be 1:1.5 it is believed, that this mixture can be used in
the existing power boilers at the F.U.E.L. factory without alteration to the
boilers. The bagasse preperation plant will be operated only during the cane
crushing season so that it is estimated that the number of operating days will
be about 110 each year.

The depithed bagasse will be sent either to the digester plant of the pulp mill
or to storage. Sufficient bagasse must be processed during the cane crushing
season to supply the pulp mill during the full year and the capacity of the
depithing station would need to be 960 BDMTPD of bagasse (fibrous material).
Depithed bagasse will be stored in bulk piles at the moisture content at which
it leaves the depithing station. As discussed in Report P2368/l the moisture
content of the bagasse would not be expected to change appreciably during
storage.

For pulping, the depithed bagasse either directly from the depithers or from
storage would be washed and then impregnated with caustic soda before being
fed to a continuous digester. The yield through the digester should be about
50 percent although higher yields would be possible.
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The bleach plant, which is designed to provide a pulp with a minimum brightness
level of 86 G.E., would consist of four stages: chlorination, alkaline
extraction and two sodium hypochlorite stages. The bleached pulp would be fluff
dried and baled for shipment.

A chemical recovery plant has been included and based on similar recent
installations. It would be expected to operate at an overall recovery efficiency
of 80 percent. Lime used in the associated causticizing step would not be
recovered as its disposal would provide a means of removing the silica that is
normally present in bagasse pulping liquors. There are alternative approaches

to removing silica and it is considered that these should be investigated
further when a full feasibility study is carried out.

Primary treatment of the mill effluent, largely from the bleach plant, would be
undertaken to permit the use of this water for irrigation in the cane fields.
As this approach has not as yet been carried out on a commercial scale, the
suitability of the treated effluent for irrigation purposes would have to be
verified. Results from limited trials with similar crops have shown promise in
this regard.

As sbout 7 metric tons of chlorine and essentially the equivalent weight of
caustic soda will be required on a daily basis a chloralkali plant of this size
nas been included. Salt would be obtained locally. Local requirements in
Mauritius of chlorine for water treatment and of caustic soda for such
applications as bottle washing could also be supplied from the plant as provision
for liquefaction of the chlorine has been included. Only the additional
facilities to bottle the chlorine for sale would have to be provided.

Process steam would be generated by the recovery boiler and a power boiler
burning fuel oil. As insufficient electric power is available on the island to
supply the pulp mill, the mill requirements would be produced by turbo-generator,
operated by high pressure steam from the power boilers.

Machine shops and mill stores required to maintain the mill equipment have been
included.

No provision has been made for transportation facilities as it has been assumed
that the local transport company which now handles the transport of sugar from
the sugar factories, would be used to truck both the bagasse to the mill and the
pulp bales to the port facilities.

Case 2 - Building Board Plant

The proposed building board plant would have a nominal capacity of 45 BDMTFD of
various types of board and would be operated three shifts a day for 250 days a
year. By locating it adjacent to the F.U.E.L. sugar factory all of the
requirements of bagasse could be obtained from this factory and the pith returned
for use as fuel. The bagasse would have the average characteristics defined

for the pulp mill in Case 1.

Bagasse would be received from the factory in bulk by belt conveyor and the pith
returned by the same means. As for the pulp mill, depithing would be carried
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out on green vagasse as received from the sugar factory. A single stage
depither to remove 35 percent of the bagasse would be used. All depithing
would be done during the cane crushing season and to provide for the total
annual requirements, the capacity of this equipment would be 160 BDMTPD of
bagasse fibre. All depithed bagasse would be sent directly to bulk storage.

After storage, the depithed bagasse would be further refined mechanically and
would then be dried in a fluff dryer. This material would be mixed with resin
and formed into a three-layer mat to assure good surface finish so that only a
minimum of sanding would be required. To provide the degree of flexibility

that would be required to supply the market in Mauritius, a large single opening
press has been proposed.

No provision has been included for the remanufacture of board by veneering and
laminating although it is assumed that this would be done. As the variety of
products that could be produced is very large, each with its specific costs and
sales values the justification for installing the required facilities would have
to be the subject of a separate study. However, based on several existing
installations the return on investment is usually higher than the return for

the board plant itself.

A small steam plant, based on the use of fuel oil is included and also the
required facilities for maintenance and administration. The product would be
trucked by the local carrier to domestic markets and to the port for export.

Case 3 - Combined Pulp and Building Board Mill

For this case, the proposed installation includes a pulp mill to produce

100 ADMTPD of bleached pulp and a building board plant to produce 45 BDMTPD

of board. The pulp mill would be operated 330 days and the board plant 250 days
a year. Annual output would thus be 33,000 ADMT and 11,200 BDMT of pulp and
building board respectively. Location would be adjacent to the F.U.E.L. sugar
factory.

Facilities and conditions for each unit would be as described for Cases 1 and 2.
However, bagasse preparation would be a common function as would all the service
facilities such as maintenance, power plant (for both steam and electric power)

warehousing, and administration.

CAPITAL COST ESTIMATES

Summary

The capital cost estimates for the three cases that have been considered are
shown in Table 20. Further details of the mill capital cost estimates are
recorded in Appendix 3 and of the working capital and opening-up expense in
Appendix L.
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Table 20 - Capital Cost Estimates (X 1,000)

Case 1 Case 2 Case 3
Ttem Pulp Mill Building Board Plant Combined Mill
Us § Rs Us $ Rs Us § Rs
Mill Capital 12,300 68,300 3,100 17,200 15,000 83,300
Working Capital 1,090 6,100 285 1,600 1,00 7,800
Opening-Up Expense 500 2,800 340 1,900 650 3,600
Total 13,890 76,200 3,725 20,700 17,050 gk, 700

Mill Capital

The estimates for mill structures and mill equipment for the three cases have
been prepared on the basis of cost data which provide for direct costs only.
These direct costs are defined as the invoice cost of material and equipment
plus applicable freight and delivery charges and the airect cost of labour
employed in the erection of material and equipment. Indirect costs such as the
cost of contractor's superivision, purchasing, expediting, warehousing and
accounting; the cost of renting or otherwise providing construction equipment,
tools and temporary facilities; personnel costs and the cost of providing and
operating a construction camp and contractor's profits have been estimated
separately on the basis of current experience on similar projects, and are
identified as Construction Overhead.

The structural cost estimates are based upon estimated material quantities and
upon unit costs available from Mauritius and from Sandwell records concerning
similar installations in other countries.

The equipment cost estimates and installation 1abour estimates have been based
upon data from Sandwell records which have been modified as required to reflect
the conditions in Mauritius. Equipment costs are based on European or North
American prices together with an allowance to cover ocean freight and deiivery
charges. No provision for taxes or import duties has been inciuded as it has
been assumed that these charges would be waived by the Government of Mauritius
as an aid to establishing industry there.

The estimates include an allowance for the provision of engineering services
jncluding field curveys and investigations, calling of tenders and recommendation
of competent contractors and equipment suppliers, the preparation of contract
documents, the design of the mill, the preparation of detailed drawings and
specifications for construction, and resident engineering supervision of contract
work.

The capital cost estimates include a contingency allowance to cover the cost of
possible unforeseen changes in process and design. This contingency allowance
is not intended to provide for inflationary changes in the cost of equipment,
material and labour. Cfeparate provision for such possible changes would have
to be allowed for in financing the project.
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Working Capital

Details of the working capital estimate are recorded in Appendix 4. These
estimates provide for inventories of raw materials and finished products,
prepald expenses, sccounts receivable and accounts payable which would normally
be anticipated for a pulp mill or a board plant under conditions prevailing in
Mauritius.

Opening-Up Expense

Details of the opening-up expense are shown in Appendix L. These estimates are
based on data from Sandwell records concerning the experience of similar
{nstallations in other couptries. This expense includes allowances for salaries
and wages of staff engaged prior to start-up, staff training, consultants and
sundry supplies. An allowance has also been included to cover the cnst of a
management and operating team of experienced foreign personnel that will be
required during the pre-operating period and for sometime after start-up.

An allowance has been included for expenses incurred in providing the initial
chemicals, fuel oil, general supplies and other expenses of a similar nature.
No provision has been made for excess operating costs that will be incurred
during the initial period of operation.

Interest During Construction

As the method of financing which might be arranged for the three cases has not
been developed, no allowance has been included in the capital cost estimate for
interest during construction or for any other costs associated with the
financing of the projects.

MANUFACTURING COSTS ESTIMATES

Summary

The manufacturing cost estimates for the three cases for a normal operating year
at full productive capacity are summarized in Table 21. Details are provided
in Appendix 2, with pertinent statistical and cost data recorded in Appendix 1.

Basis of Estimates

The estimates are based on the assumption that the mill would operate to
maintain full production throughout a total operating period of 330 days per
year. The quantities of bagasse, of chemical raw materials for the pulp and
board mills and for the production of chlorine and caustic soda, and of fuel
for process and the generation of electric power used in the estimates have
been based upon experience at similar mills in other countries.
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Table 21 - Annual Manufacturing Cost Estimates

Case 1 Case 2 Case 3

Item Pulp Mill Building Board Plant Combined Mill
Bagasse Us $§ 105,000 US $§ No Value Us $§ 490,000
Salt 43,000 - 43,000
Sulphuric Acid 3,500 - 3,500
Graphite 8, 500 - 8,500
Burned Lime 129,000 - 129,000
Sodium Metabisulphite 41,000 - 41,000
Urea Formaldehyde Resin - 252,000 252,000
Fuel 0il
- Power Generation 295,000 - 332,000
- Process 335,000 L8, 000 381,000
Electric Power - 57,000 -
Other Materials 270,000 31,000 315,000
Labour 81,000 45,000 105,000
Administration and

Overheads 90,000 58,000 111,000
Management and Operating

Assistance 250,000 150,000 300, 000
Contingencies 89,000 29,000 119, 000
Mill Manufecturing Cost US $ 2,040,000 US $ 670,000 Us $ 2,630,000
Allowance for Head

Office 90, 000 90,000 90,000
Total Annual

Manufacturing Cost Us $ 2,130,000 US $ 760,000 Us $ 2,720,000

Rs 11,800,000 Rs 4,220,000 Rs 15,100,000

The labour estimates are based on the use of Mauritian labour and the rates are

those now in effect in Mauritius for equivalent functions. Manning requirements

have been based on experience at similar mills in other countries. These
estimates cover only the direct labour costs. Indirect labour charges such as
social services, holidays, and miscellaneous expenses have been included in
overhead.

Administration and overhead cost estimates cover management, supervision
general office expense, accounting, purchasing, plant engineering, indirect
labour and salary costs and allowances for other expenses at the mill.

Sandwell considers that experienced foreign personnel to provide senlor
management, some supervisory and certain senior operating functions will be
required on a permanent bvasis. These personnel might be chosen from Europe or
North America. A separate allowance to cover this management and operating
assistance has been included.
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An allowance has also been included to provide for a head office, which might
be located in Port Louis.

GROSS EARNINGS ESTIMATES

Summary Estimates

Gross earnings estimates, before interest, depreciation and taxes, have been
calculated based on the estimates of mill net prices and the manufacturing and
capital costs recorded in preceding sections of this report. Table 22
summarizes the gross earnings for each case for a typical year after start-up
when the mill is at full productive capacity but during the initial tax
holiday period.

Table 22 - Gross Earnings Estimates

Case 1 Case 2 Case 3
Building

Ttem Pulp Mill Board Plant Combined Mill
Annual Salcs
- Pulp ADMT 33,000 - 33,000
- Building Board BDMT 11,200 11,200
Mill Net Sales Value Us$1, 000 4,125 1,3M+ 5,1069
Annual Manufacturing

Costs Us$1, 000 2,130 760 2,720
Annual Gross Profit  US$1,000 1,995 58L 2,749
Total Investment Us$1,000 13,890 3,725 17,050
Gross Return % 1k 16 16

Discussion

Based on the estimates of gross earnings, the gross returns on total investment
would be as follows:

Case 1 - Pulp Mill - 14%
Case 2 - Building Board Plant - 16%
Case 3 - Combined Mill - 164

Net returns can not be estimated until the method of financing the projects has
been developed.

Sandwell considers that the estimated returns may be optimictic in thet the unit
manufacturing costs are below the averages reported by similur instellations in
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other countries. These unit costs, as developed in Appendix 2, are as follows:

Pulp - US $6L4.55
Building Board - us $67.80

These costs are low largely because the bagasse has been charged to the process
at no cost other than the transportation charge to truck i to the use point.
This approach should be possible if the sugar factory owners in Mauritius
become participants in the venture. If an independent pulp mill or board plant
is established a nominal charge would undoubtedly have to be paid for bagasse
and thus the above manufacturing costs would increase.

During the initial period after start-up, additional administrative and
operating assistance would be required while local personnel could be trained
in the specific operations associated with the running of a pulp mill or board
plant. This assistance from experienced technicians is considered to be
required to assure that a good quality product is produced which would be
accepted in export markets. For the first year of operations this assistance
has been estimated to cost nearly US $200,000 and for the second year about

us $lO0,000. For succeeding years the costs shown in the manufacturing cost
estimates should be applicabdble.

For a large mill, with a corresponding large cash flow, a gross return of

15 percent on investment is considered to be a minimum acceptable level by
normal business standards. For smaller mills a greater rate of return is usually
required especially by private investors. However, the installation of a pulp
mill or a building board plant in Mauritius would provide certain advantages to
the economy of the country. The bagasse that would be used is now surplus and
is burned for disposal. This material could be converted to pulp for export or
building board for both domestic use and for export which would enhance the
foreign trade balance of the country. These facilities would also require a
large staff or supervisors and operators on a full-year basis and would thus
become a major factor in combatting unemployment on the island. Because of the
prospect of obtaining certain benefits to the economy of the country as a whole,
the Government of Mauritius may be interested in fostering the development of
such facilities and may choose to become a participant. Under these conditions
the actual gross return on investment might be considered to be of secondary
importance providing the level of return is sufficient to pay interest on and
to retire debt and to amortize the investment in plant and equipment.

CONCLUSIONS

This report has presented an assessment of the sugar industry in Mauritius, of
the potential markets for bagasse products and of the potential earnings which
might be realized by the development of bagasse using industries. From this
assessment the following conclusions have been reached.

1. Because of the scarcity of available land, future growth of the sugar

industry is restricted and output will increase from the present level of
600,000 metric tons to only 660,000 and 690,000 metric tons of rew sugar by
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1975 and 1980, respectively. By 1975, the quantity of whole bagassc
available is estimated to be 770,000 bone-dry metric tons. About 123,000
tons of this will te surplus to the fuel requirements of the sugar
factories. If pith is used as fuel, the availability of surplus whole
bagasse would be increased to 166,000 bone-dry metric tons.

The collection and use of surplus bagasse from several factories would be
economically more attractive than the use of all the bagasse from one or
two factories on a fuel replacement basis.

Future domestic markets for pulp and paper products would not be sufficient
to support a viable mill. Domestic markets for about 5,600 BDMTPA of
building board products could be developed by 1975 if present imports of
various building products are replaced by a bagasse - based building board.

Export markets for both pulp and building board products might be developed
in East Africa or Europe.

Because of limited availability of water, the nature of potential markets
and the value of replacement fuel the optimum utilization of the bagasse
available would be to use only that which is surplus to the sugar factories'
fuel requirements for the manufacture of 100 ADMTFD of pulp or 45 BDMIFD

of building board products or both. The pulp would be exported, preferably
to East Africa. Half of the building board products would be used
domestically, the remainder exported.

Three sites on the island, adjacent to the sugar factories at F.U.E.L.
Medine and Beau Champ, have adequate supplies of water to support a small
pulp mill. At the first two, the mill effluent would have to be processed
to permit its use as irrigation water. At Beau Champ ample water, which

is not required for irrigation purposes, is available but less bagasse could
be obtained from the local factory. A preliminary comparison indicates that
the F.U.E.L. location is preferred and has been used as the basis for the
comparison of the cases considered.

Gross return on the total investment required for the pulp mill would be
14 percent and for the building board plant and the combined mill 16 percent.

The gross returns are not considered to be sufficient to be of interest to
private investors.

Manufacturing facilities of the type considered would require a large number
of employees on a full-year basis and the sale of the product would be a
factor in improving the foreign trade balance in Mauritius. Because of
these potential benefits to the island's economy the Government may wish to
consider the projects further.
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RECOMMENDATIONS

It is recommended that:

1. The effect of establishing a pulp mill a.nd./or a building board plant on
the economy of Msuritius be evaluated, and

5, If the results for this evaluation are favourable a full feasibility study
be carried out.

! / 4
Prepared by ( O € ’.)
Je, C. Eaat}n
'Y ('
/ li c;»/
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REPORT P2368[2 UNITED NATIONS
UTILIZATION OF BAGASSE NEW YORK U.S.A,
UTILIZATION OF BAGASSE DATE 5 DECEMBER 1969
IN MAURITIUS
APPENDIX 1 - 3TATISTICAL AND COST DATA
GLOSSARY OF TERMS
A - Annum
ADLT - Air dry long ton (10% moisture,90% bone-dry fibre)
ADMT - Air dry metric ton
ADMTPA - Air dry metric ton per annum
ADMTPD - Air dry metric ton per day
BDMT - Bone dry xetric ton
BDMTPA - Bone dry metric ton per annum
BDMTFPD - Bone dry metric ton per day
Bl - Bleached
cal - Calorie
CIF - Cost, insurance and freight
D - Days
D/A - Days per annum
FAS - Free alongside ship
Gc:é - Gigacalories
g/ - Grams per square meter
kg - Kilogram
Kcal - Kilocalories
Kcal/ADMT - Kilocalories per air dry metric ton
Kcal/BDMT - Kilocalories per bone-dry metric ton
kW - Kilowatts
kWh Kilowatt hours
KWh/ ADMT Kilowatt hours per air dry metric ton
kWh/ BDMT Kilowatt hours per bone-dry metric ton
kwh/ (;gal Kilowatt hours per gigacalorie
kWh/ Kilowatt hours per cubic meter
kWh/Mwh Kilowatt hours per megawatt hour
mh Manhours
A Manhours per annum
Square meters
A Square meters per annum
m3 Cubic meters
m/A Cubic meters per annum
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GLOSSARY OF TERMS (Cont'd.)

MT - Metric ton

MTPA - Metric ton per annum

MW - Megawatt

Mwh - Megawatt hours

MWh/A - Megawatt hours per annum

pPpm - Parts per million

Rs - Rupees

Rs/A - Rupees per annum

U.s.$ - United States dollars

U.S.$/A - United States dollars per annum

(P2368/1, App. 1) 2
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STATISTICS

BAGASSE RFQUIREMENTS

Pulp Mill

- Green Whole Bagasse

- Fibre Content of Whole Bagasse
- Whole Bagasse Fibre

- Depithing Loss

- Depithed Bagasse

- Storage Loss (Average)

- Depithed Fibre for Pulp

Particle Board Plant

- Green Whole Bagasse

- Fibre Content of Whole Bagasse

- Whole Bagasse Fibre

- Depithing Loss

- Depithed Bugasse

- 8torage Loss

- Depithed Bagasse Fibre for Board

CHEMICAL RAW MATERIALS

Bleached Soda Pulp Mill

Caustic Soda
- Pulping
- Bleaching
Chlorine

- Bleaching
Burned Lime
- Bleaching
- Recovery
Sodium Metabisulphite
- Bleaching
Fuel Oil

- Recovery

- Pulp Drying

Chloralkali Plant

Salt
Sulphuric Acid
Graphite

(P2368/2, App. 1)

Units

MT/ BDMT (B1)

4 Green Weight
BDMT/ BDMT )
;DMT/ BDMT 51 )

BDMT/ BDMT

BDMT/ DMz B1)

(B1)

MT/BDMT(Board)

9 Green Weight
BDMT/ BDMT
%

BDMT/ BDMT

4 (Board)
BDMI‘/BDMT(BO ard)

k.g/ADMT(Bl
kg/ADMT(Blg

kg/ADMT( B1)

kg/ ADMT o)
kg/ADMI‘EBlg

kg/ADMI‘(Bl)

kg/ADMT 5
kg/ADMT(Bl;

kg/Mlo)

ks/m(nz

(Board)

Amount

7.2k

49
3.55

2.31

2.18
1.96

3.22

L9
1.57
35

1.03
10

0.92
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Particleboard Plant

Ttem

Urea Formaldehyde Resin
Fuel 0il

Drying

HEAT

Pulp Mill

Pulping and Washing
Bleaching

Pulp Drying

Recovery Auxiliaries
Evaporators

Heat from Recovery Boiler
Mill General

Heat from Fuel 0il

Board Plant

Total Board Plant

ELECTRIC POWER

Pulp Mill

Bagasse Handling
Bagasse Depithing
Pulping and Washing
Bleaching

Pulp Drying
Recovery Auxiliaries
Evaporators
Recausticizing

Mill General

Steam Plant

Water Supply
Effluent Disposal
Substation Loss
Chloralkali Plant

Board Plant

Fibre Drying
Plant General

(P2368/2, App. 1)

Units
kg/BDMT (board)

kg/BDMT (board)

Mcal/ADMT (
Mcal/ ADMT (
Mcal/ADMT (
Mcal/ ADMT
Mcal/ ADMT,
Mcal/ ADMT (
Mcal/ ADMT (
Mcal/MT

Mcal/BDMT(BO ard)

kWh/BDMT
kWh/ BDMT
kWh/ ADMT
kWh/ ADMT

(Depithed Bagasse)
(
(
kWh/ADMTE
(
(
(
(

Depithed Bagasse)
Bl)

kWh/ ADMT
kWh/ ADMT
kWh/ ADMT
kWh/ ADMT
kWh/ Ggal
kWh/ m3
kWh/m
kWh/Mwh
kWh/MT c1

B
B
B
B
B

fusr R i sor e
s St St ot

kWh/ BDMT

K /BDMT( Depithed Bagasse)

(Board)

Amount

80

105

1,200
1,000
140
L0oo
830
1,500
Loo
8,500

500

12
25
130
150
125
130
122
20
30
12
0.7
1.0
20
3,600
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WATER

Pulpmill

Itenm

Total Water Usage
Board Plant

Total Water Usage

Raw Material Costs

Item

Whole Bagasse

- Local Sugar Factory
- Other Sugar Factories
Burned Lime

Salt

Sodium Metabisulphite
Fuel 01l

Sulphuric Acid

Urea Formaldehyde Resin
Electric Power
Graphite

Monetary Exchange Rate

Exchange Rate

(P2368/2)

Units

uP/ADMT(Bl)

m3/ BDMT (Board )

Units

BDMT

L EEEELR

Amount
150
2
Amount

Rs Us§
No Value No Value
41,00 7.35
140. 25.00
55.50 10.00
1,150 207.00
144 26.00
2,850 515.00
1,530 275.00
110 20.00
6,700 1,200.00
Rs/U.S.$ 5.55
Rs/£ Sterling 13.33
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REPORT P2368/2
UTILIZATICY OF BAGASSE

ULILIZATION OF BAGASSE
IN MAURITIUS

APPENDIX 2 - MANUFACTURING COST ESTIMATES

CASE 1 - 100 ADMTPD BLEACHED PULP

STATISTICS

Item Units
Pulp Production ADMTPA
Whole Bagasse Purchased

- from local factory BDMTPA
- from other factories BDMTPA
Salt MIPA
Sulphuric Acid MTPA
Graphite MTPA
Burned Lime MTPA
Sodium Metabisulphite MTPA
Fuel 0il

- Power Generation MTPA

- Process MTPA
Electric Power

- Generated A
Water M
Labour mh/A
Labour Force

- Hourly Men

- Salaried Men
Production Days D/A
Operating Days

- Pulp Mill D/A

UNITED NATIONS
NEW YORK U.S.A,
DATE 5 DECEMBER 1969

Amount
33,000

13,800
54, 800
4,280
7.1
701
5,12
200

11,400
12,900

42,500
5,000, 000
328,000

166
23
330

350

‘—— SANDWELL
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MANUFACTURING COST

T+em

Bagasse

- Local Factory

- Other Sugar Factories
Salt

Sulphuric Acid
Graphite

Burned Lime

Sodium Metabisulphite
Fuel 0il

- Power Generation

- Process

Other Materials
Labour

Administration and Overhead

Management and Operating
Assistance
Contingencies

Total Mill Cost

Rate

No
Rs
Rs
Rs
Rs
Rs
Rs

Rs
Rs

Value

41. 00/ BDMT
55, SO/MT
2,850/MT

6, 700/MT
1ko/MT
1,150/MT

1hL/MT
144/MT

Allowance for Head Office Expense

Total Annual Manufacturing Cost

PULP MILL
Ttem

Bleached Pulp Production

Depithed Bagasse to Digester

Caustic Soda

- Pulping

- Bleaching

Chlorine

- Bleaching

Burned Lime

- Bleaching

- Recovery

Sodium Metabisulphite

.= Bleaching

Fuel 0il

- Recovery

- Pulp Drying

Heat

- Pulping and Washing
- Bleaching

- Pulp Drying

- Evaporators

- Recovery Auxiliaries

- Total

(P2368/2, App. 2, Case 1)

Units

ADMTPA
BDMTPA

MTPA
MTPA

MTPA

MTPA
MTPA

MTPA

MTPA
MTPA

Geal/A
Geal/A
Geal/A
Geal/A
Geal/A

Geal/A

Unit Cost

TS5/ ROMT

12.27
1.30
0.11
0.25
3.91
1.2k

8.9k
10.15
8.18
2.5
2.73

7.59
2.70

61.82

2.73
6k. 55

Annual Cost
Rs Us$
2,250,000 405,000
238,000 h3,000
20,000 3,500
48, 000 8, 500
715,000 129,000
230,000 hl,OOO
l,6h0,000 295,000
1,860,000 335,000
1,500,000 270,000
450,000 81,000
500,000 90,000
1,h00,000 250,000
449 000 £9,000

11,300,000 2,040,000

200,000 90,000

11,800,000 2,130,000

Amount

33,000
6l 600

1,550
830

2,310

760
4,360

200

160
3,140

40, 000
33,000
L, 500
27,500
13,000
118, 000
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PULP MILL (Cont'd)

Item Units Amount
Electric Power

- Pulping and Washing Mwh/A 4,300
- Bleaching Mwh/A 5,000
- Recovery Auxiliaries Mwh/ A 4,300
- Evaporators Mwh/ A 700
- Recausticizing Mwh/A 700
- Pulp Drying Mwh/A 4,000
- Total Mwh/A 19,000
CHLORALKALT PLANT

Chlorine Requirement MTPA 2,380
Caustic Soda Requirement MTPA 2,310
Salt MTPA 4,280
" Sulphuric Acid MTPA 7.1
Graphite MTPA 7.1
Electric Power Mwh/A 8,600
BAGASS

Depithed Bagasse to Digesters BDMTPA 64,600
Storage Losses BDMTPA 4,000
Depithed Bagasse BDMTPA 68,600
Pith Removed BDMTPA 37,000
Whole Bagasse Required BDMTPA 105,600
Electric Power

- Bagasse Handling Mwh/ A 800
- Depithing Mwh/ A 1,700
- Total Mwh/A 2,500

BAGASSE SUPPLY

Whole Bagasse Required BDMTPA 105, 600
Whole Bagasse from local Factory BDMTPA 50, 800
Pith Returned to Local Factory BDMTPA 37,000
Whole Bagasse Purchased from

Local Factory BDMTPA 13,800
Whole Bagasse Purchased from

Other Factories BDMTPA 54,800

ELECTRIC POWER

Bagasse Preparation Mwh/A 2,500
Pulp Mill Mwh/A 19,000
Chloralkali Plant Mwh/ A 8,600
Water Supply and Effluent Disposal Mwh/A 8,500
(P2368/2, App. 2, Case 1) 3
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ELECTRIC POWER (Cont'd.)

Item

Mill General
Steam Plant
Substation Loss

Total
STEAM PLANT

Heat Requirement
- Pulp Mill
- Mill General

- Total

Recovery Boller Output
Heat from Steam Plant
Power Generation

- Back Pressure

- Condensing

Total Heat from Power Boller

Fuel 011

- Power Boller - Power Generation
- Power Boiler - Process Steam

- Recovery Boiler

- Pulp Drying

- Total
Electric Power

WATER SUPPLY AND EFFLUENT DISPOSAL

Water

Electric Power

- Water Supply

- Effluent Disposal

- Total

(P2368/2, App. 2, Case 1)

Units

Mwh/ A
MWh/ A
Mwh/ A

Mwh/ A

Gecal/A
Geal/A

Gecal/A
Geal/A
Geal/A

Gecal/A
Geal/A

Geal/A
MTPA
MTPA
MTPA
MTPA

MTPA
Mwh/A

/A

Mwh/A

Amount

1,000
2,100

k2,500

118,000

_13,000

131,000
50, 000

8T, 000

28,000
69, 000

178,000
11,400

9,600
160

3,1k0

2l 300
2,100

5,000, 000

3,500
5,000

8,500

l‘__‘ SANDWELL
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OTHER MATERIALS

Jtem

Bagasse Handling and Depithing
Pulp Mill

- Pulping and Washing

- Flash Drying

- General

Maintenance Shops

General

Laboratory

Water Supply and Treatment
Steam Plant

Total

LABOUR

Summary
Department

Rate

$1. 00/ BDMT

$0. 7S/ADMT(
$1. 25/ADMT(
$0. 20/ADMT(
$0. SO/ADMT(
$o. 20/ADMT(
$o. OS/ADMT(
$0.01/m3

$0.10/Geal

Wwwwwww
=== =]
e st N el e e

Operating Force Mh[A

Bagesse Handling and
Preparation

Pulping, Bleaching and
Pulp Drying

Steam and Recovery

Technical Control

Maintenance

General Labour

Shipping

Allow for Overtime

Total

(P2368/2, App. 2, Case 1)

30,000

84,200
61,400
14,Loo
91,600
22,800
1h 400
ghzoo

328,000

Annual Cost
Us$ Rs
105,000 583,000
25,000 139,000
41,000 228,000
6,500 36,000
16 500 92,000
6,500 36,000
1,500 8,000
50,000 278, 000
18,000 100, 000
270,000 1,500,000
Annual Cost
Rs Us$
38,000 6,900
120,000 21,600
87,000 15,700
20,700 3,700
119, 000 21,500
27,400 5,000
20,700 3,700
17,200 2,900
450,000 81,000

{——- SANDWELL




ADMINISTRATION AND OVERHEAD

Summary
Item

Salaries

General Overhead Expense
Payroll Additives

- Labour

- Salaried

Total

MANAGEMENT AND OPERATING ASSISTANCE

- Salaries
Benefits, Misc.

Total

ALLOWANCE FOR HEAD OFFICE EXPENSE

Salaries
General Expense and Office Rental
Payroll Additives

Total

(P2368/2, App. 2, Case 1)

- Travelling Expense, Living Allowance,

Annual Cost
Rs Us$

256,000 h6,000
100,000 18,000
67,000 12,000
_T7,000 14,000
500,000 90, 000
870,000 156,000
0, 000 QHIOOO
l,hO0,000 250,000
200,000 36,000
Zh0,000 MB,OOO
60.000 11,000
500,000 90, 000
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REPORT P2368/2 UNITED NATIONS
UTILIZATION OF BAGASSE NEW YORK U.S.A,
UTILIZATION OF BAGASSE DATE 5 DECEMBER 1969
IN MAURITIUS
APPENDIX 2 - MANUFACTURING COST ESTIMATE
CASE 2 - 45 BDMTPD PARTICLEBOARD PLANT
STATISTICS
Item Units Amount
Particleboard Production BDMTPA, 11,200
1,000m /A 1,170
Whole Bagasse Purchased
- Local Sugar Factory BDMTPA 11,500
- (Other Sugar Factories BDMTPA -
Urea-Formaldehyde Resin MTPA 900
Fuel 0il MTPA 1,850
Electric Power /A 2,870
Water A 23,000
Labour mh /A 190,700
Labour Force
- Hourly Men .93
- Salaried Men 17
Operat ing Days
- Board Plant D/A 250
- Depithing Plant D/A 110
MANUFACTURING COSTS
Item Rate Unit Cost Annual Cost
US$/BDMT us $ Rs
Bagasse No Value - - -
Urea-Formaldehyde Resin Rs 1,530/MT 22,50 252,000 1,400,000
Fuel 0il Rs 1L4/MT L.29 418,000 266,000
Electric Power Rs 110/Mwh 5.09 57,000 316,000
Other Materials 2.77 31,000 170,000
Labour 4,02 k5,000 250,000
Administration and Overhead 5.18 58, 000 320,000
Management and Operating
Assistance 13.40 150,000 830,000
Contingencies 2.55 29,000 168,000
Total Mill Manufacturing Cost 59.80 670,000 3,720,000
Allowance for Head Office Expense 8.00 90, 000 500,000
Total Annual Manufacturing Cost 67.80 760,000 4,220,000

!
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PARTICLEBOARD PLANT

Ttem

Particleboard Production

Stored Depithed Bagasse to Process
Urea Formaldehyde Resin (solids)

Fuel 0il Dryer
General Heat

Electric Power
- Dryer

- General

- Total

BAGASSE PREPARATION

Stored Depithed Bagasse to Process
Storage Losses

Depithed Bagasse

Pith Removed

Whole Bagasse Required

Electric Power

- Bagasse Handling

- Depithing

- Total

BAGASSE SUPPLY

Whole Bagasse Required

Whole Bagasse from Local Factory
Pith Returned to Local Factory
Whole Bagasse Purchased

WATER SUPPLY AND EFFLUENT DISPOSAL

Water

Electric Power
- Water Supply
- Effluent

- Total

(P2368/2, App. 2, Case 2)

Units

BDMTPAE
1,000m"/A
BDMTPA
MTPA

MTPA
Jcal/A

o

Mwh/A

BDMTPA
BDMTPA
BDMTPA
BDMTPA
BDMTPA

v

Mwh/A

MI'PA

BDMTPA
BDMTPA
BDMTPA
BDMTPA

=

Mwh/A

Amount

11,200
1,170
10,300
900
1,200
5,500

™, Lo

220

10,300
1,200
11,500
6,100
17,600

140
20

1,060

17,600
6,100
11,500

23,000

17

[—— SANDWELL
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STEAM PLANT

Item Units
Heat Required

- Total Particleboard Plant Geal/A
Total Heat from Power Boiler Geal/A
Fuel 0il

- Power Boiler MTPA

- Bagasse Dryer MTPA

- Total MTPA
Electric Power Mwh/A
ELECTRIC POWER

Bagasse Preparation Mwh/A
Drying Mwh/ A
Water Supply and Effluent Disposal Mwh/ A
Plant General Mwh/ A
Steam Plant Mwh/ A
Sub-Station Loss Mwh/ A
Total Mwh/ A

OTHER MATERTALS

Ttem

Begasse Handling and Depithing
Particleboard Plant

- Flash Drying

- Pressing

- General

General Mill

Laboratory

Water Supply

Total

(p2368/2, App. 2, Case 2)

Rate

$1.00/BDMI ( Bagasse)

$1.00/BDMT (Board)
$0.50/BDMI' (Board)
$0. 30/BDMT (Board)
$0. 30/BDMTI' (Board)
$0.10/BDMT ( Board)
$0.01/m

1,060
1,440
40
220
70

40

emse————

2,870

Annual Cost

$
11,500

11,200
5. 600
3,500
3,500
1,100

200

Rs
63,000

62,000
31,000
19,000
19,000

6,000

’

1,000

$ 31,000

Rs 170,000

SANDWIELL R

S ——



SANDWELL

LABOUR
Summary
Department Operating Force EZA Annual Cost
Rs Us$

Bagasse Handling

and Preparation 12 17,300 22,700 4 100
Particleboard Plant 35 70,000 92,300 16,600
Technical Control 4 8,000 12,400 2,200
Maintenance 25 58,000 75,800 13,600
General Labour 11 20,800 25,200 4 600
Shipping 6 12,000 15,600 2,800
Allowance for Overtime - L4 600 6,000 1,100
Total 93 190,700 250,000 45,000
ADMINISTRATION AND OVERHEAD
Summary
Item Annual Cost

Rs Uss
Salaries 180,000 32,500
General Overhead Expense 50,000 9,000
Payroll Additives
- Labour 40,000 7,500
- Salaries 50,000 9,000
- Total 320,000 58, 000
MANAGEMENT AND OPERATING ASSISTANCE
- Salaries 520,000 93,000
- Travelling Expense, Living Allowance,
Benefits, Misc. 310,000 57,000

- Total 830,000 150,000
ALLOWANCE FOR HEAD OFFICE EXPENSE
Summary
Salaries 200,000 36,000
General Expense and Office Rental 240,000 43,000
Payroll Additives 60,000 11,000
Total 500,000 90,000
(P2368/2, App. 2, Case 2) L
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SANDWELL

REPORT P2368/2
UTILIZATION OF BAGASSE

UTILIZATION OF BAGASSE
IN MAURITIUS

APPENDIX 2 - MANUFACTURING COST ESTIMATE

CASE 3 - 100 ADMTPD BLEACHED PULP MILL AND

45 BDMIPD PARTICLEBOARD PLANT

STATISTICS

Item

Bleached Pulp Production
Particleboard Production

Whole Bagasse Purchased
- Local Sugar Factory
- QOther Sugar Factories
Salt

Sulphuric Acid

Graphite

Burned Lime

Sodium Metabisulphite
Urea-Formaldehyde Resin
Fuel 01l

- Power Generation

- Process

Electric Power Generated
Water

Labour

Labour Force

- Hourly

- Salaried

Production Days

- Pulp Mill

Operating Days

- Pulp Mill

- Board Plant

- Depithing Plant

Units

ADMTPA
BDMIPA
1,000 m~/A

BDMTPA
BDMTPA
MTPA
MTPA
MTPA
MTPA
MTPA
MTPA

MTPA
MTPA

i

mh /A

Men
Men

D/A
D/A

D/A
D/A

UNITED NATIONS
NEW YORK U.S.A.
DATE 5 DECEMBER 1969

Amount

33,000
11,000
1,170

13,800
66,300
L 280
7.1
7.1
5,120
200
900

12,800
14,700
45,100
5,000, 000
422,000

215
27

330
350

250
110

$A [ ("W




SANDWELL

MANUFACTURING COSTS

Item

Bagasse

- Local Sugar Factory

= Other Sugar Factories

Salt

Sulphuric Acid

Graphite

Burned Lime

Sodium Metabisulphite

Urea-Formaldehyde Resins

Fuel 0il

- Power Generation

- Process

Other Materials

Labour

Management and Operating
Asgistance

Administration and Overhead

Contingencies

Total Mill Cost
Allowance for Head Office Expense
Total Manufacturing Cost

PULP MILL

See Case 1

CHLORALKALT PLANT

See Case 1

PARTICLEBOARD PLANT

See Case 2

BAGASSE PREPARATION

Jtem

Depithed Bagasse to Process
Storage Loss

Depithed Bagasse

Pith Removed

Whole Bagasse Required
Electric Power

- DBagasse Handling

- Depithing

- Total

(P2368/2, App. 2, Case 3)

Rate

No Value

Rs 41.00/BDMT
Rs 55.50/MT
Rs 2,850/MT
Rs 6,700/MT
Rs 1Lo/MT

Rs 1,150/MT
Rs 1,530/MT

Rs 14kL/MT
Rs 1Lu/MT

Unit

BDMTPA
BDMTPA
BDMTPA
BDMTPA
BDMTPA

o/

Mwh/ A

Annual Cost

Rs Us$
2,720,000 490,000
238,000 43,000
20,000 3,500
L&, 000 8,500
715,000 129,000
230,000 41,000
1,400,000 252,000
1,840,000 332,000
2,120,000 381,000
1,740,000 315,000
583,000 105,000
1,670,000 300, 000
615,000 111,000
661,000 119, 000
14,600,000 2,630,000
500, 000 90, 000
15,100,000 2,720,000
Amount
Th4, 900
5,200
80,100
43,100
123,200
960
2,000
2,960

SANOWELL
I OPENING-UP EXPENSE ESTIMATE




SANDWELL

BAGASSE SUPPLY

Item Unit Amount
Whole Bagasse Required MTPA 251,500
BDMTPA 123,200
Whole Bagasse from Local Factory BDMTPA 56,900
Pith Returned to Local Factory BDMTPA 43,100
Whole Bagasse Purchased
- Local Factory BDMTPA 13,800
- Other Factories BDMTPA 66,300
STEAM PLANT
Heat Requirement
- Pulp Mill Geal/A 118,000
- Mill General Geal/A 13,000
- Particleboard Plant Geal/A ‘5,500
- Total Geal/A 136,500
Recovery Boiler Output Geal/A 50, 000
Heat from Steam Plant Geal/A 86,500
Power Generation
- Back Pressure Geal/A 28,000
- Condensing Geal/A 81,000
Total Heat from Power Boiler Geal/A 195, 500
Fuel 0il
- Power Boiler - Power Generation MTPA 12,800
- Power Boiler - Process Steam MTPA 10,200
- Recovery Boiler MTPA 160
- Pulp Drying MTPA 3,140
- Particleboard Plant MTPA 1,200
- Total MTPA 27,500
Electric Power MWh/ A 2,300

WATER SUPPLY AND EF’FLUENT DISPOSAL

Water 3

- Pulp Mill and Board Plant m/A 5,000, 000
Electric Power

- Water Supply Mwh/A 3, 500
- Effluent Disposal Mwh/ A 5,000
- Total Mwh/ A ‘ 8,500
(P2368/2, App. 2, Case 3) 3
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SANDWELL e

ELECTRIC POWER

Ttem

Bagasse Preparation
Pulp Mill
Chlorsalkali Plant
Particleboard Plant

Water Supply and Effluent Dispo

Mill General

- Pulp Mill

- Particle Board Plant
Steam Plant
Sub-Station Loss

Total

OTHER MATERTALS

Ttem

Bagasse Handling and Depithing

Pulp Mill
Maintenance Shops
- Pulp Mill

General
Laboratory

Rate

$0. 50/ADM'I‘(

Water Supply and Treatment

Steam Plant
Particleboard Plant

Total

LABOUR
Summary

Degartment

Bagasse Handling
and Preparation
Pulping, Bleaching
and Pulp Drying
Steam and Recovery
Particleboard Plant
Technical Control

Maintenance
General Labour
Shipping

Allow for Overtime

Total

(P2368/2, App.2, Case 3)

$1. 00/ BDMT(Bagasse)
$&2WANH(

Bl)

Bl)

$0.10/Geal
$1.80/ BDMT( Board)

Operating Force

23

L3
30
35

8

53
12
11

215

30, 000

8L, 200
61,400
70,000
18, 400
108,000
22,800
2k, Loo
12,800

422,000

Amount
2,960
19,000
8,600
1,660
8,500
1,000
220
2,300
860
45,100
Annual Cost
$ Rs
123,000 680,000
73,000 400,000
16, 500 92,000
10,000 56,000
2,600 14,000
50, 000 278, 000
19,500 108, 000
20, 400 112,000
315, 000 1,740,000
____Annual Cost
Rs Us$
38,000 6,900
120, 000 21,600
87,000 15,700
92,300 16,600
26,000 L, 700
138,000 25,000
27,400 5,000
31,700 5,800
22,600 3,700
583, 000 105,000

SANDWELL

WORKING CAPITAL ESTIMATE (Cont'd.)

Rs

US§




SANDWELL

ADMINTISTRATION AND OVERHEAD

Summary

Ttem

Salaries

General Overhead Expense
Payroll Additives

- Labour

- Salaried

Total

MANAGEMENT AND OPERATING ASSISTANCE

- Salaries
- Travelling Expense, Living Allowance
Benefits, Misc.

- Total

ALLOWANCE FOR HEAD OFFICE EXPENSE

Summary

Salaries

General Expense and Office Rental
Payroll Additives

Total

(P2368/2, App. 2, Case 3)

’

Amount
Rs Us$

290, 000 52,000
150, 000 27,000
88,000 16,000
87,000 - 15,000
615,000 110,000
1,020, 000 183,000
650, 000 117,000
1,670,000 300, 000
200,000 36, 000
240, 000 43,000
60, 000 11,000
500, 000 90,000
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SANDWELL

REPORT P2368/2 UNITED NATIONS
UTILIZATION OF BAGASSE NEW YORK U.S.A,
UTILIZATION OF BAGASSE DATE 5 _DECEMBER 1969
IN MAURITIUS
APPENDIX 3 - CAPITAL COST ESTIMATES
CASE 1 - 100 ADMTPD BAGASSE PULP MILL
SUMMARY
Account
No. Department Structures Equipment Total
110.00 Site $ 90,000 § - $ 90, 000
120. 00 Transportation 4o, 000 55,000 95,000
130.00 Sewers and Effluent Disposal 250,000 55,000 305,000
140.00  Fire Protection 30,000 1Lo, 000 170, 000
210.00 Offices and laboratories 80, 000 4o, 000 120,000
220.00 Mill Stores 60, 000 330,000 390, 000
230.00 Maintenance Shops incl. in 220.00 210,000 210, 000
260.00 Fuel Storage and Handling 20, 000 110,000 130,000
270.00 Water Supply and Distribution 100, 000 150, 000 250, 000
280.00 Steam Supply and Distribution 50,000 550, 000 600, 000
290,00 Power Supply and Distribution 50,000 750,000 800, 000
320.00 Bagasse Preparation Plant 100, 000 850, 000 950, 000
410.00  Digester Plant 200, 000 k10,000 610,000
420.00  Washing and Screening incl. in b10.00 k70,000 470, 000
430.00  Bleach Plant incl. in 410.00 1,200,000 1,200,000
450.00  Evaporator Plant incl. in 460.00 200, 000 200, 000
460.00  Recovery Boiler Plant 200, 000 960, 000 1,160,000
k70,00 Causticizing Plant 50, 000 300, 000 350, 000
611,00 Chloralkali Plant 30,000 870, 000 900, 000
850.00 Pulp Flash Drying Plant Lo, 000 500, 000 540, 000
890.00 Pulp Warehouse 30,000 30, 000 60, 000
Total $ 1,420,000 ¢ 8,180,000 $ 9,600, 000
Construction Overhead 1,100,000
Engineering and Contingencies 1,600,000
Total Plant Capital $ 12,300,000

[ 1




SANDWELL

REPORT P2368£2
UTILIZATION OF BAGASSE

UTILIZATION OF BAGASSE

IN MAURITIUS

APPENDIX 3 - CAPITAL COST ESTIMATES

CASE 2 - 45 BDMTPD PARTICLEBOARD PLANT

Account
Ko. Department
110.00 Site
120.00 Transportation
130.00 Sewers
140,00 Fire Protection
210,00 Office and laboratory
220.00 Mill Stores
230.00 Maintenance Shops
260.00 Fuel Storage and Handling
270.00 Water Supply
280.00 Steam Supply
290.00 Power Supply
320.00 Bagasse Preparation Plant
350.00 Particleboard Plant
890.00 Warehouse

Total

Construction Overhead

Engineering and Contingencies

Total Plant Capital

UNITED _ NATIONS
NEW YORK US.A,
DATE 5 DECEMBER 1969

SUMMARY
Structures Equipment Total
$ 5;000 $ - $ 5)000
6,000 - 6,000
B’wo - 8’ OOO
5,000 15,000 20,000
20,000 12,000 32,000
inel. in 230. 100, 000 100, 000
12,000 60, 000 72,000
L, 000 32,000 36,000
5,000 7,000 12,000
5,000 57,000 62,000
5,000 12,000 17,000
25,000 215,00 240,000
150, 000 1,650,000 1,800,000
10,000 10,000 20,000
$ 260,000 $ 2,170,000 $ 2,430,000
290, 000
380,000
$ 3,100,000




SANDWELL
REPORT P2368/2 UNITED NATIONS
ILIZATION OF BAGASSE NEW_YORK U.S.A.,
UTILIZATION OF BAGASSE DATE 5 DECEMBER 1969
IN MAURITIUS

APPENDIX 3 - CAPITAL COST ESTIMATE

CASE 3 - 100 ADMTPD BAGASSE PULP MILL AND
> BDMTPD PARTICLEBOARD PLANT

SUMMARY

Account ’

No. Department Structures Equipment Total i

110.00  Site $ 90,000 §$ - $ 90, 000 ’
120.00  Transportation 47,000 55,000 102, 000
130.00 Sewers and Effluent Disposal 258,000 55,000 313,000
140.00  Fire Protection 35,000 155,000 190, 000
210.00 Offices and laboratories 80, 000 L5, 000 125,000
220.00  Mill Stores 60,000 430,000 490,000
230.00  Maintenance Shops incl. in 220,00 240,000 240,000
260.00  Fuel Storage and Handling 20,000 110,000 130,000
270.00 Water Supply and Distribution 100,000 150, 000 250, 000
230.00 Steam Supply and Distribution 50,000 550, 000 600, 000
290.00  Power Supply and Distribution 50, 000 760,000 810, 000
320.00 Bagasse Preparation Plant 100,000 900, 000 1,000,000
350.00 Particleboard Plant 150, 000 1,650,000 1,800, 000
410.00  Digester Plant 200, 000 410,000 610, 000
420,00  washing and Screening incl. in 410.00 470,000 470, 000
430.00  Bleach Plant inel. in 410.00 1,200,000 1,200, 000
450,00  Evaporator Plant incl. in 460.00 200, 000 200, 000
460.00  Recovery Boiler Plant 200, 000 960, 000 1,160,000
470.00 Causticizing Plant 50,000 300,000 350,000
611.00 Chloralkali Plant 30,000 870, 000 900, 000
850.00  Pulp Flash Drying Plant 40, 000 500, 000 540, 000
890.00 Warehouse L0, 000 L0, 000 80, 000
Total $ 1,600,000 $ 10,050,000 $ 11,650,000
Construction Overheads 1,350,000
Engineering and Contingencies _2,000,000
Total Plant Capital $ 15,000,000
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= SANDWELL R M TT T T

REPORT P2368/2
UTILIZATION OF BAGASSE

UTILIZATION OF BAGASSE
IN MAURITIUS

APPENDIX 4 - WORKING CAPITAL AND OPENING-UP
EXPENSE ESTIMATES

CASE 1 - 100 ADMTPD BLEACHED PULP MILL

WORKING CAPITAL ESTIMATE

Summary

Item

Cash Reserve
Accounts Receivable
Inventories

Prepaid Expense

Total
Accounts Payable

Total Working Capital

Details

Inventories

- Bagasse - 7 months
- Salt - 1 month
- Sulphuric Acid - 3 months
- Graphite - 3 months
- Burned Lime - 1 month
- Sodium Metabisulphite - 3 months
- Fuel 011 - 3 months
- Other Materials - 6 months

Finished Products(at cost)- 1 month

- Total Inventories

UNITED _ NATIONS
NEW YORK U.S.A,
DATE 5_DECEMBER 1969
Rs us$
330,000 60, 000
1,970,000 350, 000
4,050,000 730,000
580, 000 100, 000
6,930, 000 1,240,000
830, 000 150, 000
6,100,000 1,090, 000
1,310,000 235,000
, 000 5,000
5,000 1,000
12,000 2,000
60, 000 10, 000
58, 000 10, 000
870, 157,000
750, 000 135,000
960, 000 175,000
L, 050, 000 730, 000




SANDWELL

WORKING CAPITAL ESTIMATE (Cont'd.)

Accounts Receivable

- 2 months (at cost)

Prepaid Expenses

- Insurance

- Prepaid Freight - 2 months

Cash Reserve (5% of
current assets)

Total Current Assets
Accounts Payable

Total Working Capital

OPENING-UP EXPENSE ESTIMATE

AMministrative Salaries

- Mill Manager - 18 months
- Secretary - 12 months
- Pulp Mill Superintendent - 12 months
- Mill Controller - 12 months
- Chief Engineer - 12 months
- Draughtsman - 12 months
- Remainder - 2 months
Labour - 2 months
General Overhead Expense
Payroll Additives
- Salaried
- Labour
Manegement Assistance
Total
He.d Office Expense
Mill Start-Up Expense
- Chemicals, Specialists

Services, Supplies, and

Other Expenses
Total Opening-Up Expense
(P2368/2, App. 4, Case 1) 2

Rs

1,970,000
170,000
410,000

330,000

6,930,000
830,000

6,100,000

2, 800,000

US§

350,000
30,000
70,000
60,000

1,240,000

150, 000

1,090,000

30,000

12,000
L 000

7,000
165, 000

220,000
180, 000

100,000
500, 000




SANDWELL

REPORT P2368/2 NATIONS
UTILIZATION OF BAGASSE U.S.A.

UTILIZATION OF BAGASSE 5 DECEMBER 1969
IN MAURITIUS

APPENDIX L - WORKING CAPITAL AND OPENING-UP
EXPENSE ESTIMATES

CASE 2 - L5 BDMTPD PARTICLEBOARD PLANT

WORKING CAPITAL ESTIMATE

Item Rs

Cash Reserve 85, C00
Accounts Receivable 700,000
Inventories 850,000
Prepaid Expense 215,000
Total 1,£50,000
Accounts Payable 250,000

Total Working Capital 1,600,000

Details

Inventories
Bagasse 7 months No Value
Urea-Formaldehyde Resin - 3 months 62,000
Fuel 0il 3 months 12,000
Other Materials 6 months 15,000
Finished Products (at cost) - 1 month 61,000

Total Inventories 150, 000

Accounts Receivable
- Export Market - 2 months

(at cost) 125,000
Prepaid Expenses
- Insurance 10,000
- Prepaid Freight - 2 months 30, 000
Cash Reserve (5% of current

assets 12,000

Total Current Assets 330,000
Accounts Payable 45,000

Total Working Capital 285,000




SANDWELL

OPENING-UP EXPENSE ESTIMATE

Administrative Salaries
Plant Manager
Secretary
Board Plant Superintendent
Controller
Chief Engineer
Draughtsman
Remainder

- Total

Labour

General Overhead Expense
Payroll Additives

- Labour

- Salaried

Management Assistance

Total
Head Office Expense

Mill Start-Up Expense

- Chemicals, Specialists Services

Supplies, and Other Expense

Total Opening-U Expense

(P2368/2, App. 4, Case 2)

Rs

12 months 30,000
- 12 months 8,000
- 6 months 10,000
6 months 10,000
12 months 20,000
12 months 7,000
2 months 15,000

100, 000

20,000
10,000

5,000
30,000

685,000

850,000
750,000

’

300,000




SANDWELL

REPCRT P2368(2
UTILIZATION OF BAGASSE

UTILIZATION OF BAGASSE
IN MAURITIUS

APPENDIX 4 - WORKING CAPITAL AND OPENING-UP
EXPENSE ESTIMATES

CASE 3 - INTEGRATED 100 ADMTPD BLEACHED PULP MILL
AND 45 BDMTPD PARTICLEBOARD PLANT

WORKING CAPITAL ESTIMATE

Summary

Item

Cash Reserve
Accounts Receivable
Inventories
Prepaid Expense

Total
Accounts Payable

Total Working Capital

Details

Inventories

- DBagasse - 7 months
- Salt - 1 month
- Sulphuric Acid - 3 months
- Graphite - 3 months
- Burned Lime - 1 month
- Sodium Metabisulphite - 3 months
- Urea-Formaldehyde Resin - 3 months
- Fuel 0il - 3 months
- Other Materials - 6 months
- Finished Products (at cost) - 1 month

- Total Inventories

UNITED NATIONS
NEW YORK U.S.A,
DATE 5 DECEMBER 1969
Rs US§
390,000 70,000
2,500, 000 450, 000
5,220,000 9ko, 000
799,000 140,000
8,900, 000 1,600,000
1,100, 000 200, 000
7,800, 000 1,400,000
1,600, 000 290, 000
25,000 5, 000
5,000 1,000
12,000 2,000
60,000 10,000
58, 000 10,000
350, 000 63, 000
990, 000 175,000
870, 000 155, 000
1,250,000 229,000
5,220,000 940, 000




SANDWELL

WORKING CAPITAL ESTIMATE (Cont'd.)

Accounts Receivable
Allowance

Prepaid Expense

- Insurance

- Prepaid Freight

Cash Reserve (5% of current
assets)

Total Current Assets
Accounts Payable

Total Working Capital

OPENTING-UP EXPENSE ESTIMATE

Administrative Salaries

- Mill Manager

- Secretary

- Pulp Mill Superintendent

- Board Plant Superintendent
- Controller

- Chief Engineer

- Draughtsman

- Remainder

Labour

Gerieral Overhead Expense
Payroll Additives

- Salaried

- Lgbour

Management Assistance

Total
Head Office Expense

Mill Start-Up Expense

- Chemicals, Specialists Services
Supplies, and Other Expenses

Total Opening-Up Expense

(P2368/2, App. 4, Case 3)

- 2 months

- 2 months

18 months
12 months
12 months
6 months
12 months
12 months
12 months
2 months

2 months

’

Rs

2,500, 000

220, 000
570,000

390,000
8,900, 000

1,100,000

7,800, 000

60,000
8,000
25,000
10, 000
20,000
25,000
7,000
25,000

90, 000
40,000

55,000
15, €00

1,220,000

1,600, 000
1,200, 000

800,000

3,600, 000

US§

450,000

40,000
100, 000

70,000

1,600,000

200,000

1,400,000

16,000
8,000

10,000
3,000
220,000

290,000
210,000

150,000

650, 000

S



—_— : APPENDIX 5

s T s a4 o SR R mE ik S B o D G U o e =



SANCWELL

(P2368/2)

APPENDIX

ILLUSTRATIONS

i



) m k) —3 y\ § I
N . —— =
N '-'-5( = <
iy } i ' §
£ D A
7 ] DN .
| A %
MON LO1%1R
B SUGAR FACTORY. 4 s
= === TRUNK ROAD. e " ‘} T
—— MAIN ROAD. 7/ 7 # ,
——/ SPPORT Louls - .10
/ y GonsTancy \ 3
Rue.L. E
MON DESERT
WALMA 7
"o
o' L\ >°(—~/ ‘P =
X | —
\ \gﬁﬂ DA \ ‘ﬁn."
¥ N
[
i —
¢ RICHEENEAY | o) _
‘ oSt BELLLS — " .‘:?
/ \ \
- ¢ f ;. 25
E l‘__"‘ BRITANIA /8 \‘:" S DIAN
=4 _Jw/mm___ o
=4 \ich g ‘ ELIX NioN JARNIAE =3
TN AU — FIGURE | . P.2806%/2
REFERENCE l;'.' | (147 F REVISION APP D]
et —_ ;-"; UT!L\ZATlOM OF BAGASSE
v PART 2. UTILIZATION OF BAGASSE IN MAURITILS
e LOCATION MAP
B S B UMITED NATIONS
R et TS NEW YORK . N.X
SANDWELL DWG.A.2%68 - 6 |REV




4+ ++4 j - 34
3 4.4 44+4 4424 b - b+ 4
-
i -
+—4
£ 4+ 4+ 1 -
§ ° -4 -t 44+ . - +
200 )
p B S S N . - +
444 4+ +- b 4 - + 44+ 4 + +
4. b 4— 41 4 4 + «?>7 - -
r 4+ 4 S + 4 b4 W, 4R +
- - + 1 S e - 4wl 4 4 b 4 44+
4+ 4 - — ;- t- 4+ -4 o+ —+ TN W S JA*A
B 4 P . L o o o B S -+ b + + + 4+ P i e i
4 b4 4o 4 —4 +-4 4
—+4 -4 —— +H 4 4 4 b4 $ -4 44 4
-4 —4 4 b4+ 4p¥ {4+ 4
44 4 . 4 4.4 44 4 «M - + 4 44+ 4 A4 .
bob4 1o+ b S -+ .- by 4
4+ -+ —44-4 ¢ + -4 - +— L d
4+ 4+ D e o -+ + +—+ + -+ .
. — 4 i 444 + 44 44+ - +
+ 44 ’77 4 -+ 4+ 44 e R e -+ f
-4 . A b4 - . 4 ~+ —+
+-4-4 j' - wt +1 t 4 B e = —+ f
= ¥ 3 o 3 3 2o A A 3 : = 5
= X - ¥ E -
g ESE B EB= EEE=)
+ R k- SE3 3 T3
44 E < 4+t ===z
R EA? B 1 - - ;‘5’ F¥+FF -
~1 EEEREEE IRy T3 2
- 13 ey -
p oo o = = > o Ny T T3
- L3 1 : = [M» 3+ ¥+++ = 83 3 F- S
- o - ~ 33 3 -
- - - y = o gm FF
SEs: ” = 13 EESES j &
+-H 4 —~4—- - S - — - & .
- L 13 P EREE - [ N S 5 g g &
-+ 4 a -
- p L . + 331+
+3+ 334 - p =
51 4 4 4 -
¥ S+ 4 4 s " o
-4+ 1 + 44
11T % 3 -4 [ PN S N
3 -4 - 4 t
444 4 4
L4+ -+ 4 4+ 4+ 4444
4144 -+4++ +- e L
- -4 444444 4-+4 4
444 -
~+—4 +
P
g
2
1001
OWe. Neo. REFERENCE . |nav. DATE REVISION APP B,

SCALE S—— oav|we.| va.

orn. |G.W. 1719

UTILIZATION OF BAGASSE.

APP'D.

POTENTIAL BAGASSE PULP CONTENT |M

APP'D.

COLTURAL PAPER PRODOCTS.

THIO DRAWIND 18 THE m’uvv .’ RANGWELL AND NUETY B8 BETUSNED
::. SANGWELL OGN BSEGUSSY ..' GNTENTE ARE SEChRY A..

l 19 SMALL NOY 68
.”.. 780 WNIBN 174 lm."l.. l. ‘U'“'lll. oY Il“'ll.l.

SANDWELL

UNITED NATIONS

NEW YORIWK. N.Y

DWG. A.2368 - 7  |REV




l »»»»»» 4
' ] -l
' il CL] LT jRg. 4 -
’ uuq + 4 4 4- - |- —4%&1» { b4+
H PS5 o5 o - 4 4 %3 4 44
IIE 11 r.3 jz -
H1 4 B ne 11
4+ ++ - 4 + 4t
Rt o —~+ -+ + r 4
- 4 . - — +
- I FTTTRZITTTT .
+ 4 . i e e
4 b L 4L 4 44 5 4 4
+ ¥ - ' 4+ t—4
- $- 44 -+ b4 44+ 4+ + -4 .A!.» 44 S & g
+ 44 34— ‘A» 4+ v+ 44
+— 4 4 - ?; b 444 ¢4 b4
+4- »4 b 4+ 4 4+ 44+
o $- %[ b 4 4 S S . .
1#
+4-p4 1+ 444 44+ 4
. +-4 44 44+ + b4
= E = R TR EEES 3 FI PP EEi TR P I+
E ESZE] $ i1 I EEEEES = -
3 , bt e s -
F it %t FES E= = = 23
R § EE = =W == 3
S T¥F 3
32 +4 z 5 =44
- > - —+—14
5 ==
& E =S
= - & - - -4 - -+
- 4 - - T e
-»a 5 o o 3 - - s o
3 F i -« -3 -e
] L1 33 = =
1 4 - P % = ¥
373 s
g - t -
-
£ -4 44 43— - 44 4 -
3411 1 3331
I 1 z B 11 3
b -4 e &
+ 4 + 4 — -+ 4 1
L - 3 4+
4+ +
- 11T I . J-
r 4
+ -+ 1
-+

e B8 60 062 6A G6 08 P T2 T4 T 118 1980

DWe. Ne. REFERENCE 'I-V.P REVISION arr 0

'::.““’ 28 . 1 L2 ) UTILIZATION OF BAGASSE.,
POTENTIAL BAGASSE PULP CONTENTIN

A e INDUSTRIAL PAPER PRODUCTS INMAURITIUS|
’ M l T e M g UNITED NATIONS

o[

ALL NOTY [0 '.l l.' NTHER THAN THO .’“l'l

Wuieh 178 IROPUCTION 10 AUTHOMEES 8Y SANGWELL. N :-‘V YQ Q‘( . N _Y_

SANDWELL pwG. A.2208- & |ReV




e e
[} - - e =t - P EemBE==md =3 =
E + o - i gy D o L o= - - a3
1. E= S ISSESSSSEREES ESESCSS
= FEERP T e
D E 1 - - SEESESSESEgE=SE
Z|san BESnESSRS=san AR
oY B ¢ - - - j=9 : TL 3o
- « 1+ - +-
I 1T | ] C1 |
[ § 11 o I 173
¢ -
+- +-+1++t
- LA IT7 <-4 4
3400 I ] 111
U 4+ 1+ 11 4.
— 4+ - 4
u 4+t - -1 +4-4-+
b 4o4 +- S A T
. N 41
~1 4 - =
+ ot 4+ - -¥ 1 ~—-L - N +
4. 44
o 311 ITIr - e 1 11 r
T4 S Esses Stmes
3Lt 444 T3T +j
44 4 .
4+ 4 bt
-+ 4 -4+ ++-++ $4- Joe e &
4 -+ - ¢ —4—+ -4
+ <4 444 e -
4 4444 444 - +
B - {4 -4 . 4 4
-4 4 i s g
i O R B L+
14 -+ -+ +- 4 4 —4
14 -
e
9 = : =E==3 SEZES=E==35
- == SE=SSCSCECCEEEESESESEEE R iEEESEEEERTE TS EIEET
=S EEEEoSC==E +~'*~r+;d *}i_;{»;; ++ EE S
8. = == EESSS3SSEREs
1. = 3 23
== + gE
958 @O 62 o4 =¥ 8 © 12 T4 (2] 78 1980
Y EAR..
Figupet 4 - P.2368/2.
oWe. Ne REFERENCE . rev. P REVISION APP D,

DAYE

SCALE

AV H0.| YR.

o m—

CH'%'D.

969

LTILIZATION OF BAGASSE .

REQUIREMENT OF PARTICLE BOARD TO REPLACE:

APP'D.

APPD. |

o

VARIOUS IMPORTED BUILDING PRQDUCTS.

THIE BRAWIAE 18 'I' ’“"I" [ 14 “H.'ILL ANG NUBY B8 ASTURNES

® OWELL ’ @Y. 118 CONTENTE AGE SECOEY AND

..ﬂfl...'llt A.V lﬂ .I.A'l.. .I'AIH.. I' !H'”‘Vl.. oF TR
NG GNA THAN YNE I’I‘l"
m 'UIG' l'. l..’"'l.ﬂ l. A“'"Ill'. ey sanaweLL

SANDWELL

NEW YORK.

ONITED NATIONS.

N.Y.

DWG. A. 2368 -9

[REV




+-4 +4+—+ 4 -4 +—4 -+ o - ‘- 1 b4 »j» 'S T
8 SEESs ssuwny S SSER!
340. 11
i TIITErIT I et T
i
By REne 11
1 Ny RERARY RNt 4
1 T I I T @ L Iy i
i p 4 P4l j 244 444414 E 4
200. B s
H Sagi aEissssnssiissassses
SSFTRREL & S B ' i{i’ R R S e
S| B 1] AW.;@’L S SRSRS RN P i T
T 8 ISS SO SEOSE nESSanRSas 1]
2 117173 AFJ'[‘T 1 YT ! T«»]’¥ SSgEs ]
< ] B - T T 45 T ]
2 [T :»j it } 4 i 1 »: i : : ! + 4+ 4 N S W ' 44—t *H;< A
L4 b 14 4 + + ¢+ t by +- 4
_ 5 L1l Tt
< : 15 B SR RRE RS !
-4 — - -+ ~+ e
o il L 11T * ] LRI
M bod 4 4 - 4 3 b 4 4 -4 4 T
0‘ r - ,‘ . s d -4 4+
WL®- 5 - . S ERE o EeT
- S R T ET) - 4 S
2. =+ EESSEE § EEZ §s EESS=E=E
S 10 E= g § ] EEEESA!
o SEESEE 2 E 3 3 =3F
(7Y , :
2 33 §3g8s i i
50 : ~ Sk g 1 85 14 B
b r‘ o 2 3 4‘:4 . 33 I b4
- t E SESSES =2
: $ ISEREER SRR ERE “ T
N 3 b4
5 b1 4 t1 SSSE S
A TT
-t 1] { A 0 e iy 0 & F1T t . .
—‘- [ - —+4 - 1] I *,1“ - r —J# —4 :'T [ 4 4 -4+ +-—4-—1 -
+-t+ + = b+
r TITTIEEL I t,;E; - Et 1] 11
44 4 -+ 4 - + 4 -
1“ +4 s b+ 41 ~+ 44 4 .-
4 -+ |
- 4+ 41 4 44
44 + - L 44 -
1]
- - +
T
z- 41 A
S e
173
-
1x o
T
.
-+ -4 44 b4+ 4+
1.
5 58 60 61 G4 Go 6 70 72 T4 e B 1980
YEAR .
L Xal.l
REFERENCE Q Jnev. pars REVISION APP O

GCALE

— BAY | MO. ] YR

9 169

CH'K'D.

APP'D.

APP'D.

UTILIZATION OF BPAGA95E

PAPER AND BOARD REQUIREMENTS
IN EAST AFRICA.

T7Hie NG I8 TNE FROPERTY BF ll..'lkt ANG MUSY B8 EETUSNED
& ON RESUESY. TS CONTENTE ANE IIGIIV AND
'I‘ . A.V CQ’QQ.AVIQQ ..VA'.'. BF NSPECYISN BF TNIG
rOR THER YNAN THE uumc

'Il ".‘. l'. '.”lt'l.ﬂ 'l l\l'“.!l.. OV SANMOWELL.

SANDWELL

UNITED NATIONS
NEW YorK. N.Y.

DWG. A.2368 - 10 R

"w




82'060 22






