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THE PROJECT

Zimbabwe has one of the largest reserves of Chrome ore in the world. One of
the products which could be produced from this resource is Chrome Tanning
Salt (hereafter referred to as Basic Chrome Sulphate or BCS) which is used in the
leather tanning industry.

The total regional demand is currently imported although the production of a
local substitute was attempted in 1977. The local product was a liquid form and
the preference of the industry was for a spray dried powder.

The local production was aisn not economically viable. It was surmised that if
the production could be in excess of 800 tonnes per annum, the project could be
viable. With the increased co-operation among the African States and with the
coming into being of the SADCC. a review of the project was thought necessary.

The project was one of the several projects identified in the investment
promotion meeting of the SADCC countries held in November 1986 in Harare.
Zimbabwe.

The Government of Zimbabwe had requested UNIDO to prepare a feasibi®
study.

The contract for the study. Contract No.89:26. entitled “Feasibility Study for the
Production of Chrome Tanning Salts was awarded by UNIDO to a consulting firm
in India - Multi Projects and Development Consuitancy Pvt. Ltd.

Accordingly. a team of experts visited Zimbabwe between 18th July and 18th
August 1989.

The team consisted of:

Mr. B.M. Shanthamurthy Team Leader, Financial Expert

Mr. U.V. Kunikullaya Chrome Salt Manufacturing Expert
Mr. C.D. Gopalarathnam Project Engineer

Mr. Ramesh Ramaswamy Market Analyst
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CHROMIUM CHEMICALS-USES

CHROMIC ACID:

1. Hard and decorative Chrome plating

2 As cxidising agent in organi. reactions
3. As a clensant in glass ingustry

4. As laboratoty chemical

5. As a catalyst

CHROME OXIDE GREEN:

1. Mild abrasive for spark plugs
2 Cement paint
3. As flux for electrodes

SODIUM CHROMATE:

1 Water trea ment as inhibitor for cooling water pipes
2 Stand-by boiler as inhibitor

AMMONIUM DICHROMATE:

1 Ammunition
2. Lithographic printing
POTASSIUM DICHROMATE:

1. As Laboratory reagant
2 As a oxidising agent where ioisture free reactions are carned out

3 As a cleaning agent for goiGi and silver
CHROME ALUM:

1. Photographic chemical
BASIC CHROMIUM SULPHATE:

1 Leather tanning
2 Mineral khakhi dyeing

METAL CHROMIUM:

1. Special steel compositions (High temperature sleels)
2 Solar cells

CHROMIUM PIGMENTS:

1 Marine corrossion prevention paints - Eanum Potassium Chromate
2 Zinc Chromate - High temperalure paints
3 Lead Chromate - As primer in various shaded paints
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Executive Summary

L.1.PROJECT BACKGROUND AND HINTORY

1.1.1. Zimbabwe: Country Profile

o Lard locked countiy sharing bordlers with Zamina. Mozambique,
Botswana and South Africa

e Area 390245 Sq Kms

e Four-liths of the country lies 600m above sea level.
o Population (1982) 7.6 million Growth rate 2 9%

e 76 6% Literacy using UNESCO's dehnition.

e Well covered by railways. Railway connecls Zimbabwe with
Mozambique, Zambia and South Alnca

e Road coverage is adequate and the road conditions are good.

e Well connecled by Air

o Nearest Ports are Beira (Mozambique) and Durban (South Africa)
e Telecommunicalions are sats’uciory

e Pottically stable

e Mimneral rich country. Mines Gold. Siver, Chrome. Coal. Copper. Hickel.
tron Ore, Cobalt, Tin Metal a:xJ Ashestos

o Industnal infrastructure 1s good asd a subsiannal manufaclunny sector
austs Utities ke power, waier are adequalely available

o Sansfactory banking system Five major banks with 119branches and 75
agencies throughout the couniry

e Currency Zimbabwe dollar Z S fluctuates arourxt 2 1 zZs 1
USS Foreign exchange siualion s dithcult

o Average mnfiation is between 10"c and 15”0

1.1.2 .Project Idea

The 1aning indusliry n Zimbabwe 15 well developed Betweer the four lanneries
400 10 450 thousand hides are tanned annually - This requires approxnnately 900
tonnes of BCS (Basic Chrome Sulphate) per annum assuming BCS 1s consumed!
at the rate of 8% per tonne of hides tanned




Executive Summary

The basic raw material Chromite is mined in Zimbabwe and the couniry has one
of the largest known reserves of this mineral.

As there are existing associations of countries for mutua: economic cooperation
(SADCC & PTA) the idea of manufacture of this chemical was mooted. The
project would feed the requirements of Zimbabwe as well as the neighbouring
countries.

The Govermnment of Zimbabwe had requested UNIDO to carryout a feasibility
study and the project was subcontracted to Multi Projects & Development
Consuitancy PV. Lid.. Bangalore. India.

1.13The Promoter

The project is expected to be promoted as a joint sector project with the
Industrial Development Corporation, Zimbabwe, Govemment of Botswana and
private industries in Zimbabwe sharing the equity. It is expected that the
suppliers of technology. nlant and equipment will also take a small portion of the
equity.

1.1.4Raw Materials

The raw materials required for the project are Chromite. Limestone. Molasses (all
available in Zimbabwe), Sulphuric Acid (partly to be imported from Zambia) and
Soda Ash (to be imp(.)ned from Botswana).

2 MARKE™ & PLANT CAPACITY
12.1Introduction .

The production of BCS involves first converting the Chromite to Sodium
Dichromate which is then converted to BCS. Sodium Dichromate is an input
raw material for various industries viz.. Pigments. Chromic Acid. Electreplating,
etc However, as the downstream industries are not developed., it is assumed
that the entire Sodium Dichromate will be converted to BCS. As the
development plans for the downstream industries using Sodium Dichiomate will
involve a major independent study. it was decided to restrict the study to BCS as
per the TOR.

Sodium Sulphate is a by product. BCS is primarily used in the Chrome tanning
industry. Although many other methods of tanning are in practice, it is estimated
that 95% of the leather is Chrome tanned.
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1.2.2. The Tanning Industry in Zimbabwe
There are only four tanneries in Zimpabwe  The tanners largely tan hides as the
skin availability inthe country is negligible  The tanning of Game Skins torms a very
small portion of the total tonnage tani.ed

Due to a drought in Zimbabwe and the fool  and mouth disease, there has been
a decline in the hide avaiability and the tanneries are operating at only 60% of the
capactty.

1.23 Markets

The minimum economies of scale dictate that production capacity of the plant
would be far in excess of the requirements of Zimbabwe

The cost of manufacture will also be ingher than the international competitors due
to the fact that some key raw materals are more expensive in Zimbabwe and the
fact that the plants of some of the competitors are much larger offering better
economies. Due to this it would not be possible for the products from the project
to compete in international free mart.2ts

In view of this, it was decided t¢. focus -on the PTA region covering twenty Southern
and East African Countries as: (See Map in Annex No | 1, page No. 136 )

a) The countries are proximate: to Zimbabwe

b) Differential tarilt protection could be sought in order to neutralise
the higher production cost. This 1s withinthe charter of the PTA Treaty

The total theoretical potential in the PTA region for BCS was estimated. This is
arnved at assuming that the entire hides and skins available from slaughter is
tanned. However, in many of the countries. the tanning capacity is far lower than
required to tan the entire availability o} hides and skins.

As can be seen from the estimation of market potential, the viability of the project
is going to be excessively dependent on the effective working of the PTA agreement
and on the economic performance of the countries with whom trade is envisaged.

The Governments of these countries as well as international agencies are working
towards increasing the tanning capaciy in these countries.

e M
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Etecutive Summary
BCS is also used in textile dyeing. However. the consumption is negligible.

The by-product Sodium Sulphate has a ready market in Zimbabwe. It is used in
the detergent. paper and glass industries. At fult production the output is expected
10 be 3,600 MT/Annum and this can be consumed in Zimbabwe. where the product
is now being imported.

1.2.4. Pricing

The curentianded price of BCS in Zimbabwe, inciuding freight and 20% import tax
isZ $ 2585 per tonne. It is proposed 1o price the product from the proposed plant
at 2$2287onne ex-factory for the lccal market. There will be nc agents for the
sales. At this price, the product from the project will cost the local ccmsumers nearly
the same price as the landed price from the international suppliers

The price for exports will be mamtained at Z $ 21425 ex-factory.

All prices have been calculated on an ex-factory basis for calculations in the repost.

1.2.5.Plant Capacity
The minimum capacity of the plant has been arrived at based on the following

considerations:

a) Etticient use of inputs and fuel

b) Investment per unit production

¢) Economic scales for material handling

d) Investments on poliution control

e) Marketability.
The product can be produced i the small scale involving substantial manual
material handling. In view of the health of the workers and protection of the

environment. this is not advisable

The various costing asgects were worked out for three capacities Viz., 3600. 7200
and 11500 MT/Annum.

4
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The calculations are given below:

COMPARATIVE INPUT ECONOMICS

Capachty (BCSyAnnum 3,600MT 7.200MT 11,500MT
Investment F4 3 11 milhon 19 miltion 25 million
Raw material costs

Zs$nonne of finished product

Chromite 128.70 77.22 6434
Soda Ash 536.25 390.00 35747
Lime Stone 56.10 29.92 28.08
Sulphunc acd 775.25 440.00 400.00
Coal 22500 125 00 100.00
Molasses 3300 3300 3304
Packing 3200 3200 3200

Power 8 Water 3000 3173 31.73
Total mput cosls 1816 05 1158 87 1046 66

In view of the economics a plant of capacty 11.500 MT per annum has been
consioered most economical On thes basis. all other detads have been worked

1.2.6. Production Programme
From the point of view of viable operations the foilowing Froduction Programme

is foreseen

l 1st year 5750 MT
2nd year 6900 MT
l 3rd year 8050 MT
4th year 9200 MT
Sth year 10.350 MT
l €th year 11.500 MT
I The slow growth in c2paacity utiisation s dueto the ditficult marketing environment

envisaged




PRODUCTION COST
CHROMITE 740 20
SODA ASH 4111.00
LIMESTONE 323.00
| SULPHURIC ACID 4600.00
MOLASSES 38).00
COAL 115¢.00
POWER 35100
WATER 14.30
PACKING 368.00
LABOUR/SUPERVISION  3209.0)
MAINTENANCE 564.00
INTEREST 1793.06
DEPRECIATION 2570.92
TOTAL 20173.98
28 1754.26

12.743%
99.964%

BREAK DOWN OF PRODUCTION COST

500A ASH
20 3™,

SULPHURIC AC!IO
22.80 %%
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BREAK DOWN OF METERIJAL COST

CHROMITE 6.147%
SODA ASH 34.153%
UME STONE 2.682%
SULPHURIC ACID 38.216%
COAL 9.55%

MOLASSES 3.156%
PACKING 3.057%
POWER AND WATER 3.031%
TOTAL 99.996%

S00A ASH 34192
RAW MATERIAL COST FOR BASIC CHROMIUM SULPHATE
PRODUCTION CAPACITY 11500 MT ANNUM

—d
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13. MATERIAL AND INPUTS

input Requirement Cost
per Annum inZ$
InMT P
Tonne
Raw Material
Chromie 9000 Local 78
Soda Ash 6000 Botswana 650
Sulphunc Acid 9200 Local 30% 500
Zambia 70% 488
Limeslone 9000 Local 14
Molasses 2300 Local 165
FUEL
Coal 2400 Local SQ
UTILITIES
Power 1300 KVA Local 0 C6&/unit
*
700 KVA for Housing
Street Lighting
Water 183MYday  Local 0 25:M°
1.4.LOCATION

The selection of the site was based on the following criteria:

W -

fuel 1o the site and also finished goods to the market

o v

Trained manpower availability
Topography and distance from the agricultural operations,

water ways, human habitation and aquatic life

O ™

-

Socio economic environment
Government policies
Land availability and its developmental cosls
Climatic conditions
Proximity 1o treated waste disposal sites

Mode of

Transport
1o ske

Rail
RaivRoad

Road by
tankerss

Rail

Road by
tankers

Rad

Availability of good quality of w:ater in sufficient quantity
Availability of power from the national power grid
Proximity to sources of raw material
Proper Road and Rail linkage .o the transportation of raw materials

10
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Based on these criterial, among the three alternative locations, viz.. Kwe Kwe, Eiffel
Flats and Plum Tree. Plum Tree was ~onsxdered most suitable.

1.4.1 Ratings of alternate locations

Executive Summary

CRITERION PLUM EIFFEL KWE KWE
TREE FLATS

1. Water avaiability in quality

& quantity 4 4 3
2. Availability of power from the

national grid 5 4 2
3. Proximity to sources of raw

material 10 7 7
4. Proper road and rail linkage

for transportation of

rawmaterials 10 10 10
5. Trained manpower availabdlity 5 1c 10
6. Topography and distance

from agricuitural operations.

waterways.human habitations

and aquatic life 10 3 3
7. Socio economic environment 3 1c 10
8 Government policies 10 5 3
9. Land availability and its

developmental cosls 10 3 3
10. Climatic conditions 10 3 3
11. Proximity 1o treated waste

disposal sites 10 1 1

*Score on a scale of 1to 10

e L ey o o
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Executive Summary

1.S.PROJECT ENGINEERING
The process is detaied n the enclo : fuw sheet page No 9
The plart will consist of muinly

a) Raw Material Preparation System such as crushmg. grinding.mixing and storage
of raw materials like Chrome Ore. Lime stone. Soda Ash. Diluent and
concentratedSulphuric Acid. etc.

b) Continuous rotary kin tor roastng Chwome Ore and Soda Ash ino Soluble
Sodium Chromate with a rotary codler 1o cool the roast. The kiln is suitably lined
with refractory material. 1t is also equupped with continuous weight proportioning
device, material handling system, Air poliution control system, continuous fuel
firing system including waste heat recovery facilities.

¢) Continuous Leaching to extract Sodium Chromate solution to recover diluent
and solid waste handling.

d) Acidification of Sodium Chromate 0 dichromate evaporation of Sodium
Dichromate. clarification and thickeiung. storage. crystallising. etc.

e) Separation of yeflow Sodium Sulhate and purification of the same 12 Sodium
Sulphate anhydrous.

f) Preparation of Basic Chromium S, phate solution spraydrying. packing

g) Treatment of solid and liquid efflurnts

h) Auxiliary Services viz., Steam. po- . process v.aler treatment, etc.

The Initial Investment Costs

L In Million Z%

1. tand (10 Hectares) 0.025
2. Site preparation & development 0.075
3. Structural 3.390
4 Cuwil 0115
5. Plant & Machinery 14.100
6. Auxillary Services 2.193
7. Electricals 0.690
8. Effiuent Treatment 0612
9. Technology fees 1.500
10. Working capital margin 0530
11. Preoperative & Contingency 1,800

TOTAL 25.000




Executive Summary

initial Investment Costs
- (Local And Foreign)
I8t year 2nd year 3rd year
Project Cost Local Foreign Local  Foreign Local Foreign

Miltion Z$

0025 t.Lland 100% - - - - -

0075 2 Sie 100% - - - - -
Preparation & development

3390 3 Civi & 20% - 80%
Structural

1500 4 Technology - 50% . 35% - 15%
knowhow

14 000 5. Maclwnery 26% 14% 39% 21%
& Equipments

2193 6 Auxihary 40% . 60%
Equipmenis

0400 7 Pre: 25% 25% 25% 25%
production
expenses

Does not nclude contingency. pre vperative eapenses. working capital margin.
part of auxiiary services, effluent tre.:iment

TR LW ™ O
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Executive Summary

SODIUM SULPHATE PRODUCTION COST

Raw material Unit Cost Per tonne
per tonne of price of Sodiom
Sodium s Sulphate
Sulphete . y+
1 Yeliow Sulphate 1.AMT 0.00 000
2 Sodium Suliphte  0.004 " 3000 00 12.00
3 Sulphuric Acid 0.007 500.00 350
4 Steam 32MT 500 16 00 Free rom S D
Production
5 Power 90 0 MWH 006 5 40 Charg2d to
Sodu:m
Dichromate
Production
6 Water 1M3 020 0.25
7 Packing 200Nos 160 32 00
8 Labour 1.5 Nos - 15 00 Cherg2d 1o
S D.Production
84 15

Selling Price - Z$ 300 00

Production of Na2 Sos per tonne of BCS Produced - 0 33 MT

1¢
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1.6 PLANT ORGANISATION, ADMININSTRATION
AND OVERHEAD COSTS

Theoverhoadcoslosmmesaregivenbelow.

OVERHEAD COST ESTIMATE (000 Z$)

No. {TEM DESCRIPTION TOTAL Cost
'000Z S
1 Maintenance. buiding & Civi works 230
2 insurance 2600
3 Communication 500
4 Travel 500
5 Etuent disposal 75
6 Protection Clothing 300
7 Office Supplies 500
8 Housing aliowance .
4705

1.7. MANPOWER

The requirements ol manpower are

Managenat 7
EngineenrgTechmcal 16
Supervisory/Clencal 18
Skilled 35
Serm skiled/unskilled 214
290

The personnel with the required skils can be sourced in Zimbabwe The
suggtested orgamisation char is enclused

R LW O
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ORGANISATION CHART

Board of Directors

]

v

Managing Director

!
v JP L 4 L 4
Secretary cum Production Maintcnance Marketing
Finance Manager Manager Manager Q.C. Manager Manager
) L
Administration
Manager
4 v 4 ¥
Accoumts Officer Shift Process Shift Shifi Chemists Materials
Engincers Maintenance Manager
- Engincers
1 v
Sales
Plant Operat 3 .
't Lperators Laboratory Represenrative
<L Axsistant
Accounts 1
) Welfar C
Assistants Velfare Officer

Semi-skilled

4

}

Un-skilled

Administrative

Assistants

- e oaew
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Fiters, Welders,
Tumers

1
-'_"—"ﬁ
’ Helpers

U |

Purchase & Stores
Assistants
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1.9. FINANCIAL AND ECONOMVHC BN ALLATION

FINANCIAL ANALYSIS

The calculations have been done witl: the assistance of COMFAR and t

tables are enclosed in Volume Ii.

ASSUMPTIONS: for Financial Analysts and COMFAR

Inttial Investment:
Depreciation Rates:

Site preparation. Civit works 5%

Technology. Equipment, Auxilliares
and pre production expenses 10%

Salvage value

and Civl works

100" on land

257 on site preparation

No replacement investments on fixed assets have been included in this report

PRODUCTION COSTS (cost of goods sold)

B.CS.
Expenses Head Foreign
Raw material - A Soda ash
Raw material - 8 70% ol
Sulphuric
acid

. Local

Sodium Sulphate
(by product)

Foreign Local

Chromite

hmestone

30° of
Sulphunc
acd

Molasses

Sodium
Sulphide

100% of  Packing
Sulphuric maternial

acid

Pachking material

he relevant

.y




PRODUCTION COSTS (cost of goocs sold) (contd.}

Utilities Wals:
Pov.-r
Energy Coal
Labour All
labour
Maintenance All costs
Spare parts 25% 75%

Factory overheads: All costs are included uy BCS

Executive Summary

Al l costs mcluded
in BCS

All costs included
in BCS

All costs ncluded
inBCS

All costs included
in BCS

Alt costs included
n BCS

Note: Raw material, utilities and er:eig,y cre consilered as 100° vanable Zabour,

Maintenance and spare parts are cousi'ered as 100% Iixedd

PRODUCTION & SALES PROGRAMME

a) Capacity utilisation

It 1s expected that starting with 5750 AT in the hest year. it will take till the: 6th year
to reach full capacity. This slow growth is due to dificult marketing sifuation

envisaged.

b) Local & Foreign Sales

In the case of BCS, the local sales 1s laken at 900 fonnes per annum constant The
balance will be exported. Inthe case of Sodium Suiphate. all sales are lccal sales

A1



c) Prices

Ex Factory prnces are.

BCS Local
BCS Export

Sodwem Sulphate
(Only local)

CAPITAL

Days coverage
Recewables
Raw Matenals - A
Raw Matenais - B
Uthities
Enerqy
Spare pars
Work in progress
Fimshed goods
Cash on hand

Payables

25% of inhial working capral has been ncluded as

a. Initlal investment
Equity
Long term loan

b. Loan conditions
Interest

Grace penod

. 2 $ 2287 per Tonne
-2 $ 21425 per Tonne

-Z'$ 300 per Tonne

- 30 days
- 30 days

- 7 days

- 7 days

- 360 days

2days

- 10 days
- 1day

- 14 days

SCHEME

- 40%

. 16% (Normunal)

iniial hixed investment

Repaymenis 1o stan at the end of Second
Year of Commerc:al produchon
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Repayment pattern .10 equal annual instalments
Interest during construction Fmanced by equity
C.Working Capital

25% of initial working capital is financ ed as initial mvestment . 75% is assumed to
be a short term revolving loan interest s assumed 0 be 14% (nominal). The
increase of working capital required i Year 2 to Year 6 will be financed from internal
resources.

TAXATION
Taxrate SG'- Constant
Tax holiday 5 years
Losses carned lorward 15 years
No dividend pavments assumed
EVALUATION TABLE
11,500 11.500 7200
Criteria tonnes’ tonnes/ tonnes/
annum annumat  Annum
70%
- _ . _capacity R
IRR (betore tax) 18% 134 9%
(not n COMFAR Schedules)
IRR (After tax) 15 6% 115, 9%
Net present value 10999 2329 1016
(000 29)
Break Even 67% 105%
Pay back period 5 years 6 years 8 years

From the figures in the evaluation tatse it 1s obvious that the plant of 7.200 tonnes
per annum capacity 1s not financiall, viable The reasons for the poor financial
outlook for the 7200 tonnes per annu.n plant are

a) Poor input ethiciency (Raw mater.i.s Energy Labour)
b) Higher initial investment per tonn. of capacnty

‘)
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Executive Summary

In view of these. the smallest feasible capacity of the plant would br 11.500 tonnes

per annum

The figures for the 11.500 tonnes plant are acceptable in financial terms
All further evaluation is done only for the 11.500 tonne plant

Return on Equity (ROE)

The Return on Equity has been calculated with the help ofthe Net Income Statement
in the enclosed COMFAR tables (page No. 227).

The Project is expected to incur losses for the first three years (without inflation) of
starting commercial production. Hence. effectively. there will be no return to the
investor for a long period if the construction period is taken into account Even
after this period, the average return on equity would be maximum of around 26%
which is moderate, taking note of the risks involved in the project.

Cash Generation

Thereis likely to be a cash deficit for two years after start of commercial production.
This vt * @ due to the low capacity ubiisation and the debt sesvicing required.

It will be necessary to finance these cash short-falls, either through fiash injection
of capital (subsidy. equity. freshioans) or through conversion of the interest payable
during this period as a fresh loan repayable over a minimum of five equal annual
instaiments. (page No. 225).

A chan depicting the debt service coverage is enclosed as part of the COMFAR
schedule as well as a chart of the deby‘equity ratios. (page No. 207).

A chart of the Net Profit to total sales is enclosed (page No. 208).
Sensitivity

The sensitivity has been done (please reter chart page No. 210) for variation
on Sales price, operating costs and inttial investment.

23




Executive Summary

The project is extremely sensitive to vanations in operating costs. A 10% increase
in operating cost would bring down the IRR to just over 10% .

Secondly, the project is also sensitive 0 variations in selling price. A 10% decrease
in selling price would resuit in drop i IRR to approximately 8%.

The project is not very sensitive to changes in initial investment.

In view of high sensitivity to operating costs. a version was generated assuming
that duties/tariffs on imported raw materials would be waived by the Government
of Zimbabwe.

The following are the likely financial results:

Internal rate of return (After tax) 17.6%
Net present value (000 ZS) 15.267.12

With this there is a substantial improvermnent in che Cash balance. In this case, the
only support the project would need would be an additional year grace period for

repayments.
ECONOMIC ANALYSIS

As the shadow exchange rate is not available for Zinbabwe. the economic and the
cost benefit analysis is limited and certain simplified methods were used for the

economic evaluation.
The cost benefit analysis is done only for the plant of 11.500 tonnes per annum
capacity.
The criteria for analysis are:
a) The economic rate of return
b) Absolute efficiency test

¢) The value added

d) Foreign £Exchange
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Executive Summan

The calcutations for these were prepared using COMFAR cos! benefit module

The assumptions used were
)] Foreign component in local eguipment -28%
W) Transfer payments efiminated. Local
Raw Material & Capital Goods - 12% Sales Tax

imported Raw Material & Capital Goods - 20% Duty
i) Import substitution
Local sales of BCS (900 tonnes) 1aken border prices without duty

a) Economic Rate of Retumn:

The rate of retum was found to be 24% and this is 8.5 points more than the
financial return after tax. The major reason for this difference is the elimination of
duties- and taxes

b) Absolute Efficiency Test:

The project passes this test as there 1s a net social surplus of ZS 87 76 million
which is 65% of the net national value added

c¢) Value added

As an illustration, the sixth year of production was considered, the total gross
Domestic value addition was found to be 50° of the value of outpu: This
amounted 1o Z$ 12.06 milion This broken down Into

(all igures in Z'S)

Depreciation 2 57 million
Wages 3 21 million
Social Surplus

Profit 1.79 million
Government 2 09 million
Undistributed 2 40 million

The net national value added was 40°% of output
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Executive Summary
d) Foreign Exchange

Al the foreign exchange eamings from exports of the product will be accruing from
the PTA countries. Tte inflows wouid accrue through the following scenarios.

i) All sales paid for in hard currency

ii) All sales paid for through barter of goods otherwise imported through hard
currency payments

i) Reduction of deficit in the barter system for Zimbabwe (it Zimbabwe has a
deficit)

iv) If Zimbabwe has a surpius in the barter system and the trading partner has
neither the goods nor the hard currency to settie the paymemnts.

in the financial analysis it has been assumed that all export revenues are paid in

Hard Currency (Foreign Currency). The imported materials in investment as well
as operating costs have been considered as payments in hard currency.

As the partner countries in the PTA are also passing through difficulties regarding
the availability of hard currency. serious efforts are required to sourcethe needs of
Zimbabwe from these countries, so that the barter system is successful.

The share of hard currency sales has lo be a minimum of 40% in order 1o balance
the foreign currency outfiows on account of imported raw materials.

Indirect costs/benefils
The only major indirect cost of the project could be environmental poliution from
the project. Adequate precautions need 10 be taken to minimise poilution.

Precautions are also necessary 1o make sure that the health of the employees is
not endangered.

A major benefit fromthe project could be the spin off of many new industries using
sodium dichromate as an intermediary product Many of these could be in small
scale which wouid promote enterpreneurship and employment.
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Executve Summary
1.16. CONCLUSIONS
After a detaded study, it is observed that a plark smaller than the one recommended
in the report that is, 11.500 tpa of BCS wilt not be viable

The product trom the plant of 11.500 tpa would be substantially more expensive
(FOB) than the international market price.

This is partly due to the smaller size of this p.ant compared to some of the
international plants and partly due to the high cost of essential raw materials in
Zimbabwe.

Due to this # would not be possible for the products from the project to compete
effectively in the infernational markets. Hence. it is essential that any markets for
this product will have to be found in countries where preferential tarifts could be
obtained to make #t competitive with international seilers

Zimbabwe's own consumption of the product at 900 tonnes would be less than 8%
of the total production at full capacity

Such preferential tariff could only be sought within the PTA region. Judging from
the figures, even the entire PTA region comprising 20 countries does not hold
adequate market potential for the full production of the project.

The critical factor in determining the capacity of the plant is the procuction of
Sodium di-Chromate which is an intermediate product in the manufacture of Basic
Chrome Sulphate. Sodium di-chromate could be utilised as an intermediate raw
material for many other products including electro-plating. chemicals, pigments.
elc

The production of BCS in Zimbabwe could only be possible # its production forms
a parn of a ctvome chemicals complex where a number of products based on
Sodium di-chromate are mamufactured

In such a case BCS could be produced n much smaller quantities and marketing
the product would be feasible.

If such a chrome chemical compiex 1s to be set up. it will need a completely new
study. as it involves a detailed study on the market potential of a2 number of such
chemicals in and around Zimbabwe
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Project Background and History

ILl. GEOGRAPHY

Zimbabwe is situated in South Central Africa bet ~.een the Limpopo and Zambezi
rivers. Bounded by Zambia on the n-»tiy and north west. by Mozambiqgue on the
east and north east, by Botswana on the South west and by South Africa in the
south, Zimbabwe is a lard locked country which lies wholly to the north of the

Tropic of Capricorn.

The area of Zimbabwe is 390245 Sq Kins with a popdaliondensitydapproxirmtely
16 per Sq. Km. Almost the whole couriry hes more than 3¢9 m above sea level with
four-fifths of it above 600 m, but less than a twentieth is above 1500 m.

The land is divided into 4 natural regions

e The “High Veld" that runs from South-West [0 North-East; this plateau is 650
Km long and 80 Km wide (alitude belween 1.200 and 1,500 m).

e The "Middle Veld". with an aittude between 600 and 1,200 m.

e The "Low Veld", which cons:s:s of the ZAMBEZI valley and the LIMPOFO
and SABI basins (altitude belowv 600 m).

e The "Eastemn Highlands at ::» A*azambique border, which is extremely
mountainous with many peais exceeding 1,800 m (the INYANGANI :2,599
m).
The climate of ZIMBABWE is tropica :hanging by altitude. specially on the central
plateau.

The average annual rainfall varies frory 300 mm (BEIBRIDGE in the south) 10 1.000
mm and over (INYANGA near the Mozambican border). at Harare, the czpital. the
annual rainfall varies from 440 mm 1198283 to 1.100 mm (1980/81).

ZIMBABWE is divided in 8 administralive regions

MANICALAND, MASHONALAND CENTRAL,MASHONALAND EAST.
MASHONALAND WEST, MATABELELAND NORTH, MATABELE LAND
SOUTH MIDLANDS, MASVINGO.
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Project Background and History

The capital is HARARE
The principal towns population figures o 1982 (within brackets) are:

HARARE (656.000) BULAWAYO (414.000)
CHITUNGWIZA (173,000) GWERU (79.000)
MUTARE (70.000) KWE KWE (38.000)
KODOMA (45.000)

I12. POPULATION & ANNUAL RATE OF GROWTH

Population according to 1982 population census is estimated to be 7.6 milion. The
growth rate is estimated to be 2.9%.

113. LITERACY

Zimbabwe's estimated literacy rate usng UNESCO's definition was 76.6% in 1982
for those aged 15 years and above 62% have had at least 3 years cf formal
aducation.

114. SOCIAL INDICATORS

Life expectancy at bith  Male 55 Female: 59
Urbanyrural population % 27.73
Source: World Development Report 1987

11.5. COMMUNICATION INFRASTRUCTURE

11.5.1. RAILWAYS & ROADS

Raitways of Zimbabwe serve both Zimbabwe & Botswana. A total of 3400 Km ot
railway track connects Zimbabwe with Mozambique. Zambia and South Africa.

There are 18.639 Km of state roads and 61.630 Kms maintained by iocal rural and
district authorities. The condition of the road@is good. Refer Annexe Il.1 page No.
137.

11.5.2. AJIRLINES IN ZIMBABWE.
In Zimbabwe the national airline. AIR ZIMBABWE in addition to providing domestic
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Project Background and History

services also operates scheduled sennces 1o Nairobr. Lusaka. Gaberone Blantyre
Johannesburg, Durban, Athens. London & Frankfurt Many other international
airlines operate scheduled flights tc Zimbabwe

1153. ACCESS TO PORTS

Being a land locked country the goods to and from Zimbabwe have to be shipped
either through Durban (in South Ainca) or Beira (in Mozambique). Due to the
security problem in Mozambique. a larger share of the goods are transported
through Durban.

in addition, there is an inland container service from Harare to faciltate shipments
in and out of Zimbabwe.

11.54. TELECOMMUNICATIONS

Telecommunication services are wide spread and the quality of the service is
satisfactory.

11.,6. CONSTITUTION

The legislature of Zimbabwe consists of the President and Parliament. which
comprises a Senate and a House of Assembly. the latter being the Lower House.

The President is the Head of the State and the Commander-in-chief of the Defence
forces. He is elected by the Members of Parliament and hoids office for a period
of six years, after which he is eligible for re- election for one further period of office.

There are 40 Senators who are chosen by a combination of electoral colleges. the
Councit of Chiefs and by Presidential nominaiion. There is a Senate Legal
Committee with powers of security over legisiatio:

Pariament has a maximum lde of five years. after which it is automatically
dissoived.

I),
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Project Background and History

IL.7. ECONOMIC AND GENERAL DEVELOPMENT

I1.7.1. BACKGROUND:

Zimbabwe's economy is endowed with vast mineral, agricuitural and human
resources and i is the Government s policy todeveloplhesewoestotheir
maximum potential under conditions of dynamic growth and bearing in mind the
need to distribute equitably the ensuing benefits.

nbsmml'spokytoamngethebenefmtbndmheralsalﬂag’mw
products within the country wherever possible. This 1s itended to provide job
opportunities for the rapidly expanding population and greater export earmnings
from a given amount of products.

in the investment fieid, Government policyistodeveloptothehlpoten(ial the
agricultural, mining and industrial sectors of the economy and to this end.
Govemment will encourage and weicome the participation of private enterprise in
productive activities which create employment opportunities for Zimbabweans and
which make a net contribution to the economy

Government will also consider joint projects with private enterprises in areas which
are conducive 10 the economic development of the country.

in accordance with the policy statement Growth with Equity = . the Government
published the transitional National Development Plan.

The plan seeks t0:

a) Co-ordinate development activities, policies and measures;

b) Mobiise and efectively deploy economic, financial and human resources
for efficient growth, development and equitable distribution;

c) Enlist support and active participation of all Zimbabweans inthe
development process,

d) Encourage investors at home and abroad to support and participate
in the development plans which will use the budget as the major
instrument for plan implementation.

32
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Project Background and History

IL.72EXTERNAL TRADE

Before independence. foreign trade was only wh South Alrica because sanctions
had been imposed against the diegal regsme by the international community

However. since independence. Government has put a lot of emphasis on moving
away both exports and imports from South Alrica Tothis end. since independence
Government has opened Trade Offices in 19 counines

Priority is also being given t0 diverting trade traffic from passing through South
Africa. With the efforts of SADCC and through assistance from donor countries
and agencies. the three pofts of Mozambique. i e Maputo. Berra and Nacala. are
being expanded and improved as wel as the ralway ines

Zimbabwe's major exports by product groups. including percentage share are as
follows

a)  Manufactured goods classitied

by materials 29 3%
bt Tobacco and beverages 20 1%
¢} Crude materals excep: tue.s 17 0%
d) Food 11 7%
e} Gold 1 2%
fiy Others 10 7%=

11.73. MANUFACTURING SECTOR

Zimbabwe's manufacturing sector is an extremely important sector of the
economy. Itis a well developed and dwersihed sector producing more than 6500
separately identifiable products Manufactunng sector contributes about 25 pet
cent of GDP and accounts for about 16 per cent o wage employment

~~

R
Sl ™



Project Background and History

11.7.4. MINING

Mining industry plays a major role in Zimbabwe s economy, contributes 7% of
GDP, 6% of employment and 35% to Foresgn Exchange eamings. Themajor mining
consists of the foliowing products

MINING PRODUCTION: 1986 AND 1987

1986 1967 =~
Volume  Value Volume Value . )
('000) (ZS Min) (000)  (ZS Min) :
Gold (fine ounces) 478 292.7 473 3499
Silver (fine ounces) 840 10.6 815 158
Asbestos (tonnes) 164 858 193 979
Chrome ore (tonnes) 553 39.7 570 44.1
Coal sold (tonnes) 3359 89.1 4633 1034
Copper (tonnes) 20 429 19 46.1
Nickel (tonnes) 10 60.7 10 n2
Iron ore (tonnes) 1110 211 328 288
Cobalt (tonnes) - 24 - 14
Tin metal (tonnes) 1 107 1 15
Others - 398 - 433
Total - 695.5 - 8154

The consumption of Chrome ore by the project at full capacity will be less than 7%

of the production of ore.

!
11.8. INDUSTRIAL INFRASTRU CTURE -
11.8.1. BANKING g
Reserve Bank of Zimbabwe apart from playing its role in monetary control. acts as ;,’
Banker 10 the Government and certain statutory bodies. It is responsibie for the 3

issue of currency. administering issue of Government's loans and treasury bills. 1t r
also manages loans, sinking funds and hosts the preferential trade area’s clearing
housetofacilitate trade between member states. It also managesthe clearing house :
for the commercial banks which keep accounts with it. It controls the country’s

foreign reserves and acts as a lender of last resort




Proect Bachground and Heory

to the financial instdutions  Zinbabwe has five major commercial banks. They have
totally 119 branches and 75 agencies Swough out the country. They are. Zimbabwe
Banking Corporation, Barclays Bank of Zimbabwe Limited. the Bank ot Credit and

Commerce Zwnmbabwe Lid. Gnndiays Bank and the Standard Chartered Bank
Zimbabwe Limited.

in addition 1o the normal I;anking systemthe Industrial Development Corporation
of the couniry plays a major role in industrial development. The 10C plays a major
role of investing in new projects by taking 3 pan of the equity.

i.8.2. POWER

There is adequate generation of power in the Hydro- elecinc projects and thermal
plants to leed the indusinal, agricuttural and household requirements. The distribu-

ton of power 15 handied by Zesa managed by the Government Subslantial
additional mvestments are taking place in enhancing power generabon argd nvest-

ments are also being made mn unproving the distnbution system

11.9. CURRENCY

The Currency of the country i1¢ the Zsmbabwe dollars (Z $) which fluctuates around
21 2%=1 USS$ The couniry is facing a ditficult foreign exchange posibon and
the controls on wnports of goods and currency trade are sinct  The value of the
Zimbabwe dollar has been steady shding against the US dollar  The table below i1s

an indhcator P
Year. US $ Equivalent of
Onezs
1980 1.5859
1981 1.3944
1982 1.0876 Zimbabwe Dollar devalued
by 20% in December 1982
1983 09046
1984 0.6656
1985 0 6093
1986 05959
1987 06013
1988 (September) 0.5253
1959 (September) 047 (estimaled)

~
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11.10. INFLATION

The consumer pnce index has been reporting a growth o approximately 15% per
annum. The consumer pnce mndex with a base of 1980 ( 100 points ) was reported
at 244.2 in 1987 as per the quarterly 6CONOMIC and statistical review published by
the Reserve Bank of Zimbabwe :

i.11. PROJECT IDEA

The Tanning industry in Zimbabwe though small is well developped. The induslry is
currently tanning in the range of 400 to 450 thousand hides per annum which would
mean the usage of between 800 to 900 tonnes of BCS per annum. Currently the
entire requirement of BCS s being imported and cost ol these imports works out
approximately 2 millionZ $

in the current context of a tight foreign exchange siuation, the 1anners do have some
problems in gefing necessary allocations trom the Government to impon BCS.
There are also substantial procedural delays in being able 10 obtain the matenal

In the hght of this situation. the idea ol manufacture of BCS has been thought for
qure some ime An expenmenial plant was set up by a local company RIO TINTO
some years back This was attempled to be done on a small scale st 1o cater 1o
the requirements of the 1anning industry inthe country. The plant was manulactunng
only BCS solution which was nol accepiable to the tanning industry. As the piant
was of a purely experimental nature & was set up by using local technology and by
using machines which were already available with the company. The product was
also not of accepiable standard and as the company dd not see 3 large enough
market n Zymbabwe for BCS the experiment was called off.

Until two years ago. quite a good pan of the hides in Zimbabwe used 10 be exported
in the raw (salt cured) state Inthe last 1wo years the Government has banned the
expont of raw hides which has given a filp to the 1anming industry and also increased
the demand for BCS within the country

Healthy development of the SADCC treaty and PTA agreement has also presented
an opportunity to Zimbabwe to manufacture BCS so thal the needs of the SADCC
and PTA countnies could be fulliied (Please refer 10 section on market and plant

——
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capacity for SADCC/PTA arrangements). Currently all these countries are
importing BCS eithe: from South Africa or from European countries.

The tanning industry itself is inadequately developed in many parts of the SADCC
& PTA countries which should give more work to the tanning industry in Zimbabwe.
Allthe countries in the region are realising the need for value addition to their exports
and are realising the need to tan hides/skins for expods rather than export
hides/skins in the raw state.

As the various studies carried out by international agencies like UNIDO indicate,
there is a substantial potential for growth in the leather industry in Africa. As PTA
is in existence, it is quite possible to see a situition where hides from various
countries in the region are brought to Zimbabwe for tanning and re-export.

The sizing of the plant is being done keeping in mind economies of scale rather
than the demand for the product in Zimbabwe.

Inthe light of this the project would have to be viewed as an export oriented project
in order to feed the leather industry in the PTA region rather than purely an import
substitution item for Zimbabwe.

I.12. THE PROMOTER

The project has been initiated jointly by the Leather institute of Zimbabwe and the
Government of Zimbabwe through the industrial Development Corporation. The
Leather Institute of Zimbabwe is a non-profit body and is supported by the tanners
of Zimbabwe. !f the plant were 1o be set up. it was indicated that the Government
of Zimbabwe through the Industrial Development Corporation would hold
substantial portion of the equity and the balance would be held by tanner, and
some organisations like Rio Tinto. Zimbabwe. As one of the esseniial raw material
Soda Ash is to be brought in from Botswana. the Government of Botswana may
also share with Industrial Developiment Corporation a part of the equity. The
management structure of the company is to be decided at a later date.

Itis also expected that the suppliers of technology. plant and equipment would also
hold a smali portion of the equity
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[1.13 RAW MATERIALS

The industrial environment and infrastructure in Zimbabwe are very healthy and it
seems logical for Zimbabwe to take a lead in manufacture of products to feed other
African countries and promote inter Africa trade. The basic raw material Chromite
is abundantly available in the country and Zimbabwe has one of the largest reserves
in the world. Currently the Chromite is exported in large quantities. This Chromite
is being procured in other countries and the value added product BCS is being
imported into Zimbabwe. The manufacture of BCS in Zimbabwe would help in
saving foreig.« exchange as well as put Zimbabwe in a position to export higher
value added products of Chromite. The other raw materials such as Sulphuric
acid, Lime stone, Molasses as well as utilities like Power and Water are easily
available in Zimbabwe. The other major raw material Soda Ash will be available
from Botswana.

11.14. FEASIBILITY STUDY ON THE PRODUCTION OF
CHROME TANNING SALTS (BCS) IN THE
REPUBLIC OF ZIMBABWE
During the Investment Promotion Meeting for SADCC Countries held in Harare in
November 1986, a suggestion was made that the possibility of setting up a plant
to manufacture Chrome Tanning Salts (BCS) in Zimbabwe should be explored.
This wouid ease the supply of this essential chemical to the tanners in Zimbabwe
and would also result in a saving of approximate Z$ 2 million to the country. as the
entire requirement is currenily being imported. As Zimbabwe has one of the largest
Chrome ore reserves in the world. manufacture of BCS would also result in
substantial value addition. The Government of Zimbabwe had requested UNIDO
to prepare such a teasibility study.

I1.14.1 CONTRACT UNIDO/MPDC

The contract for the study, entitled "Feasibility Study for the Production of Chrome
Tanning Salts’ was awarde.. by UNIDO to a consulting firm in India MPOC through
UNIDO Contract No.89/26 dated 30.05.89 Project No.US/ZIM/87/243. The terms
of reference are attached as Annexe |1.2, page No. 138.
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I1.;142 FIELD STUDY
As per the terms of the contract a team of experts visited Zimbabwe between 18th

July 1989 and 18th August 1989.

The team consisted of:
Mr. B.M. Shanthamurthy Team Leader, Financial Expert
Mr. U.V. Kunikullaya Chrome Salt Manufacturing Expert -
Mr. C.D. Gopalarathnam Project Engineer !
Mr. Ramesh Ramaswamy Market Analyst

The following organisations were visited in the course of the field study:

1.  Imponente Tanning (Harare)

2.  Cochrane (Harare)

3.  Stainless Steel industry (Harare)

4. RK Footwear Manufacturers Pvt Ltd.(Harare)

5.  Department of Mining '

6. Metal Box (Bulawayo}

7.  AIS-Ferguson-VAN-LEER (Bulawayo)

8. Belmont Leather Pvt. Ltd

9. NIMR Chapman Pvt. Ltd. (Bulwayo)

Convex Engineers (Bulwayo)

11.  Samue! Asbone (Bulwayo)

12.  Sheet Metal Craft (Bulwayo)

13.  BATA (Zimb) Ltd. (Gweru) !
14. Premier & Maskew Fibre Glass (Bulawayo) .
15.  Pigot & Mask (Buiwayo) ’}
16. E.L. Bateman Pwvt Ltd. (Bulawayo) 3
17, Textile Mil 3
18. Hogarth Ltd. '

-
©

Stewards & Uoyds Pvt. Ltd. (Bulawayo)

q—==n;=a===———---———-——...
——
[}
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Chrome Chemicals (South Atnical

Ames Engineering (Bulawayo.

KSB Pumps (Harare)

Eagle Tanning (Morondera)

RIO TINTO (Harare)

G.M.W. Industries (Harare) - Lim

YBJ Engineers (Civil)

Dairy Board (Harare)

Permanent Secretary, Ministry of industry & Technology (Botswana)
Project Co-ordinator, SUA Pan Project. (Botswana)
Secretary/Deputy Secretary. Miustry of Industry & Technology
(Zimbabwe)

Barclays Bank of Zimbabwe Ltd (Harare)

Coopers & Lybrand, Chartered Accountants (Bulawayo)
Institute of Mining Research (Harare)

Bank of Credit & Commerce Zunbabwe Lid {Harare)

Cold Storage Commission (Buiawayo)

Superior Footwear group of cinpanies (Harare)

Bayer Zimbabwe Pvt Ltd. (Harare)

Price Waterhouse (Harare)

Young Bamu Jennirg (Harare)
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Market & Plani CapacRy

HELL INTRODUCTION

The production of SCS invohe< ‘1<t converling the Clwvomite int> Sodwm
Drchvomate which is then convertad: 13 Sasic Chec-nie Sulphate  Sodium Suiphate
is formed as a by product. The delas of the process and lechnology are Jven in
the Section on Project Engineering

The intermediate chemical Sodium Dich-omate 1s a:n input matenal for manutacture
of Chwomic Acid {used in the electioplating mdustry' and in the manutacture ol

Chrome pigments

As the electroplating industry and the pigment mdusiry are not adequately
developed in Zimbabwe. it is necessary 10 convent the entire Sodium Dicrromate
nto Basic Chrome Sulphate The De\ elopment pians for the down- strzam in-
dustnes will involve a major independent study

Basic Chrome Sulphate 1s pnmarily used as a tanming agent in the proce:sing of
Leather The product also finds use as dye n the manufacture ot ‘Khab. (used in
Army undorms) and camoufage ou'ls As of nov. BCS is not being 1.sed in the
textile industry in Zimbabwe 1t 15 eziratesd that 2.en if all the Khaki d.eng n
Zimbabwe was done with BCS the icia veman tor the proguct for use in dyeing
would be less than 100 tonnes pe’ &rm

In view of this it i1s assumed that

a) The entire Sodium Dichroma::- v.oula be convened into BCS
b) The entire BCS produced woun! (o 110 use as a tlanning agent

L2 THE LEATHER TANNING PROCESS

The hides are received by the tanner in a salt or brine cured condition. "he first
step taken by the tanner is to remove the salt and 10 rehyd: ate the fibres by soaking
The soaking procedure also removes va'es soluble paricles and washe's the hide
free of manure and dit Next hair on the hide 1s removed The hair remo. al process
15 accomplished with a saturated soiution of lime in combination with Sodum
Suiphde This is foliowed by a delinung and bating step using Ammon.um Sul
phate After the bating. the hdes are pichled with Sutphuric Acid ancd Sodium
Chionde 1s added 10 prevent acid sv-eling  Once the hide 1s nthe acid condition
15 prepared for the tanning operats.

42

T L e Y o N
bt S PSR

.~



Market & Plant Capactty

The primary function of & tanning agent 1s 10 stabdize the collagen fibres so that
they are no longer biodegradable '

The vanous tanming processes a-e

a) Chrome Tanning
b) Vegetable tanning (shoe soles belts saddies luggage!
c) Mineral (other than Chrome)
d) Polyphenolic synloms
e) Resin lanning
f) O Tanning
Over 95% of the leather in the world 1s estmated 10 be Chrome tanned

A detailed nole on leather tanning 1s enciosed along-with-this-seeen  Annexe
No It 1_page No 147

I3 . STATUS OF THE TANNING INDUSTRY 1N ZIMBABWE

The Tanning Industry in Zimbabwe se&ms 10 be going through a diftic utt phase

currently

Due 10 a long drought as well as the fud! 2n mouth disease the number of hides

and skins available for tanning has reduced (onsxierably

The tanners in Zimbabwe largely tan ndes and the shin availabilty (Shezp and
Goat) in Zimbabwe is very small As car: be seentiom Table Il 1. page No 34.the
trend in the availabilty of tudes in the 1ast 10 years shows that less and less hides
are available. from 1984 10 1987 there has been 3 drop of 25% The tanning of
Game skins although very proltable forms a very small percentage of the total

tonnage tanned

In view of these factors the tanneres in Zunbabwe are operating at rougily 60% of
their installed capacity
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TABLE il.1

SLAUGHTER TRENDS IN ZIMBABWE

Calender Total
Year Staughter of Cattie .
(hgures n 1000) -
1973 746.6 :
1974 561.0
1975 5378
1976 662 1
1977 746.3
1978 7448
1979 660-3
1980 5345
1981 4528
1982 5279
1983 5413
1984 5245
1985 482 4
1986 3889 '
1987 4463 ’
" Estmate :

Source Central Stansical Otfice and Cold Storage Commission.

T Y Oy N,
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Market & Plant Capacity
Inthe last two years. the export of raw hudes has been banned and any improvement
in the hides avaiabiity would help in improving the capacity utilisation of the
tanneries.

The industry is facing difficulties in obtanung the chemucals for tanning mainly
because of the difficult Foreign Currency situation and the procedural delays in
obtaining import aliocation for import of chemicals.

Currently BCS is being imported mainly from South Alnica, Turkey and Germany.

in order to improve the capacity utilisation, the tanners are making all efforts to see
i hides’skins could be imported from some neighbouring countries who do not
have adequate capacity utilisation of tanneries in Zmmbabwe

Although a good finishing capability exists within Zimbabwe a large postion of the
hides are being exported in the "wet blue stage. However. as BCS is mainly used
in the wet blue stage of tanning no detaded study was carmed out of the final
finishing capabilities of the tanneries

At the moment there are only 4 tanneries in Zimbabwe, viz . Beimont, Eagle. Bata
& Imponente. The team had the opportunity to spend adequate time with all the

four tanneries

Considering the economic situation in the other countries in the SADDC/PTA area.
the capacity utilisation every year depend on varnous factors. Among the factors is
the availability of hides and skins for tanning vis a vis the total slaughter and the
availability of Foreign Currency to import the necessary chemicals

Thetwc major chemicals which need to be imported are BCS and Sodium Sulphide.
UNIDO has conducted studies on the availability of raw hides in various countries
in Africa in 1983. Discussions with the represenlatives of the PTA and SADCC
revealed that detailed data on slaughter is not being collected every year. In making
assessments of use of tanning chemicals in Africa. inferences have been Jrawn
from the UNIDO working papers entitlied Strategies for increasing the production
of tanning chemicals in developing countries’ and “Integrated Deveiopment
Programme of the Leather and Leather Products Industry in Africa.

PR S
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11L.4. MARKETS
.41, POTENTIAL

The minimum economies of scale as discussed later in this section dictate that it
is necessary 1o explore markets oitside Zimbabwe in order that an economically
viable plant be established in Zimbabwe

Whie working out the costs of production it was obvious that the FOB prices
internationally were considerably lower than the price at which a new plant in
Zimbabwe couid profitably offer the market.

This was due (o the following reasons

a) The investment costs on a new plant are higher than those of estat- ;hed
plants.

b) The volumes of nroduction in the plants of some of the compettors are much
higher.

c) Some key raw materials are considerably more expensive in Zimbabwe than
other countries.

inthe light of the higher price it was obvious that it would not be possible to compete
in international iree markets.

inn order to compete effectively with international sellers it was necessary that
markels were chosen where advantage could be taken of preferential trade arran-
gements.

In view of this, the markets in the countries covered under the Treaty for the
Establishment of Preferential Trade Area for Eastern and South African States was
studied. The relevant extracts of the treaty are enclosed as Annexe ili.2, page No.
164, inthis section. Table!l. 2, page No 47 outlines the trade among PTA countries.
As data on imports of BCS are not easily available, it was decided to assess the
total potential on the basis of the total slaughter in these countries. Assuming that
all the hides and skins are tanned it would give the total theoretical maximum
potential in the markets.

40
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TA3LE 2

Direction of PTA trade 1980-19843 .S 3 iiis 1}

Exports o imports Exports to
Country to trom industrial  Industrial
PTA PTA countries  countries
Burundi 24 116 4 5136 2749 o
3

Comoros NA NA NA NA -

Djibouti 76.6 © 2665 8142 26.1

Ethiopa 167 1 515 25785 13759

Kenya 12541 1028 5352.4 2886 9

Lesotho NA NA NA NA

Malaw: 1097 1478 715 7 927

Mauntius 32 oy 1240.2 1754 5

Rwanda 865 2556 607 4 3567

Somaha 71 147 1421 8 953

Swazdandi NA NA NA ‘ NA

Tanzama 1370 891 34306 4023 '

Uganda 170 7255 909 7 16155 i
-4

Zambia 2103 2507 21106 3626 8 P'
]

Zimbabwe 2822 Sl 2 2516.9 2480 4 ‘{

Total 2362 2 24198 222116 16822 3 f
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Market & Plant Capaclty

However_ i some Gt the countries, actual tanned hides and skins amount to much
lower volumes due to the following reasons

a) The tanning industry is inadequateiy deveioped

b)  The tanning industry is unable to obtain chemicals due
to shortage of toreign currency

c) The system of collection of hides and skins has weaknesses
d Hides and skins are exported in the raw state

Efforts are being made by the various governments and international agencies in
order that the tanning industry develop its maximum potential

In assessing the potential, the theoretical potential based on the figures a.ailable
for total slaughter has been incorporated The growth in the demand for BCS is
likely to come from the increases in the quantities tanned in these countrie:. rather
than a growth in the total slaughter

The market for the BCS in textile dyeing has beenignored in the assess nent as

a) The product is not in use currenti, in Zimbabwe

b} The potential for use INth:s 5.+ "r ~ ai: the anaw Oyemg
{army unitorms. camouflage outhi~, 15 done through BCS 1s negl. i ve

The major by-product. Sodium Suiphiate 15 now being imported in Zimbz swe for
use in the detergent. paper and glass industnes The quantmies available 1-om the
plant can be readily be absorbed in Zunbahvie This product may also be ri:duced
using the high grade coal available 1. Zin babw.e 10 form Sodium Sulphide for use
in the tanning industry.

A rough assessment was made of the market for Sodium Dichromate, which is an
intermediate product in the manufarture of BCS As the downstream industries
using Sodium Dichromate wiz . Chroimic Aciw Chrome pigments are not
developed. the possibility of using the plant capacty (for Dichromate) in the first
tour years of production for other products has not been considered.

oo
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11142, ANALYSIS OF THE MARKET
Nn421.BCS

While looking at the markets two vital constraints have to be considered. (a) the
product manutactured by the proposed plant would be substantially more
expensive than the international market price. (b) Zmbabwe is a land locked
country and transportation of goods tfrom Zimbabwe 10 international market places
could be expensive.

While assessing the market for BCS these two constraints have been borne in
mind

Currently the international market 1S 1 @ situation where supply is greater than
demand and the market place is extremely competitive

In view of these. if potent-al markets are 1o be identified. the mar::et should be close
to Zimbabwe by which the lower transjortation cost would offset higher production
cost By this criterion the markets close 10 Zimbabwe particularly in Southern &
Eastern Atrica were focussed

in view of the higher cost of producticn. i1 the plati il1s necessary 10 nar. Ov. GoOwn
on markets where preferential tarifts cou'd be taken advantage of by the oraposed

plant

In the 1ast few years. the governmenis of vanous Afncan countries haw e tormed
economic associations like the SADCC & FTA The object of such associe 10NS 15
to promote inter African Trade through easing restriclions on movement of goods
between these countries and through tariff concessions

in view of the large production of BCS from the proposed plant it wculd be
necessary 1o 100k at a large group of nalions as covered by PTA in order (0 he able
10 sell the entire production and not restrct the market to the SADCCregion Once
the PTA achieves this objective. it i1s expected that there will be no impo~ duty for

goods coming from among member countries

40
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Table Il 3 page No 51gwves the esimates of the market potential in these countries
Please aiso refer to Annexe Il 3. page No 1383 and Annexe Il 4. page No 187
MHowever, in many countries in the PTA region. the tanning capacity, either is not
existing at all or the tanning capactty s not adequate to tan the entire production
of hides and skins in that country. (piease refer to Table Ill 4. page No. 53).

In some other countries although the tanning capacdy exists. the tanners have been
working at very low levels due 10 vanous reasons Please refer Table Ill 4, page

No. 53.

Concerned governments as weil as many international agencies are working hard
to improve the leather production in this country. However. such efforts will take

some years to fructity

Looking at the potential of the market and considering the high production costs.
marketing the full production of the proposed project is an extremely difficult task

111.4.2.2. SODIUM SULPHATE
At full capacity the total production of Sodium Sulphate 15 expected 1o be ap-
proximately 3600 tonnes. This product 1s used by the detergent. glass and paper

industries.

The total import of Sodium Sulphate mto Zimbabwe is between 2000 to 2500
tonnes Once the Sodium Sulphate production starts in the proposed plant, the
Government would stop the import of this chemical and hence there should be no
problem in. besng able to sell this product i Zimbabwe

50
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Table ll1.3

PTA COUNTRIES POTENTIAL

ol Gla AR A SR AU AR R e

Estimated on assumed Weights ot hides and skins

Assumed on tonnages

_ satistics of FAO* _ _
COUNTRY HIdes/Sklnﬁuumpé‘gg Lotemial Hides/As‘:ilr’\Tp“on 2BCS Tonnes > 8CS
(Tonnes) (Tonnes) Potentia] Hides/Skins Potential
1 2 3 4 5 -] 7
Angola 8272 718 5846 468 6,200 496
Botswana 7708 617 5054 405
Burund 3242 260 1953 157 1 1000 88
Dpbout: 1480 119 785 €3
Ethiopia 99048 7924 57940 4636 19900 1592
Kenya 53040 4244 32840 2628 37800 3024
Lesotho 246 20 143 12 300 24
‘tadagascar 26326 2107 17415 1394 10700 856
Malawi 2084 167 1386 11 1300 104
Mozambique 5500 440 3750 300 3900 312
F.wanda 4340 348 2690 215 1300 104
Somalia 31350 2508 16658 1333 10300 824




(.Q

Estimated on assumod Wek;hts of hides and skins

Assumed on tonnages

_ satistics of FAO*
COUNTRY Assumption 1 Assumption 2 v
Hides/Skins BCS Potential Hides/Skins BCS Tonnes BCS
{Tonnes) (Tonnes) Potentia? Hides/Skins Potential
1 2 3 4 5 6 7
Swaziland 2220 178 1470 118
Tanzania 20960 1677 13680 1095 16800 1352
Uganda 16872 1350 10676 655 11600 928
Zambia 5500 440 3750 300 3700 296
Zimbabwe 13058 1045 8565 686 6200 486
301946 241862 184598 14578 131200 10496
Assumption

1 - Wt of Bovine hides 22 Kg: Sheep & Goat 4 Kg
2 - Wt of Bovine hide 15 Kg. Sheep & Goat 2 Kg

3 - BCS Potential assumed at 8% of weight of hides/skins tanned

Source: * World Statistical Compendium for raw hides and skins.

leather and Leather footwear 1968-1987
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Assuming a BCS usage of 8% this aniounts to a potential of 13,934 tonnes of BCS

H all the tanneries operate to full capacity

Table M4
TANNING CAPACITY IN PTA REGION
Slaughter Tanning Capacity
Tonnes Tonnes
(Hides/Skins) (Hides/Skins)
Ango'a 8972 687 Est
Botswana 7708 7920
Burund 3342 Tannery expected 10 "
go into production
. Dpbouts 1450 No mech3i-ised tannery
l Ethiopra 99048 57060 + Rural Tanning
i Kenya 53040 41800
i Lesotho 245 No substantial 1anung
Madagascar 26326 8250
l Malaw: 2084 No tanning
l Mozambque 5500 2640
Rawanda 4340 160
| Somal:a 31250 13800 Capacty
utihsation Low
' Swauzland 2220 fio tanming capacily
' Tanzania 20960 14500 - ’
Uganda 16872 2500 Capacity '
l utilization low 7
2ambia 5500 4400 ;
l Zimbabwe 13058 20460 ‘
' l Totai Esimated Capacity 174177
{
|
{
{
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1e.5. PRICING
A typical breakdown of the price of BCS imported into Zimbabwe is given below:

Typical cost breakdown of BCS in Zimbabwe
(Country of origin - Germany)

US$/Tonne Z$/Tonne
FOB Price 640 1344
Transport by Sea 350 735
Raiway Cost from Durban 36 756
Total 1026 21546
Import tax - 20% 205 4309
Landed cost 1231 2585

it is proposed that the product from the proposed plant will be priced at Zs 2287
per tonne. ex-factory for the local market. This will cost approximately ZS 2575
including 12% sales tax and local freight.

The ex-tactory price for the export market has been estimated at Z$ 2142.5 per
tonne. It is assumed that a mark up of 10° would be provided for a local distributor.
With the weighted average freight of ZS 262. the product will be available to the
buyer at the same price as the landed cOSs! from international markets.

With this the tanners in Zimbabwe would be able to get the product at about the
same price at which they are able to )/mpor it today It would still be an advantage
as there will not be any involvement of foreign currency.

The products from European countrnes would be landing in the PTA countries
approximately at the same price as they land in ZiImbabwe. It would be feasible to
sell the product in these countries only f a differential duty structure is arranged by
these countries so that the products of this plant cost the 1anners inthese countries

the same price as the international products
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I11.6. FREIGHT

The freight from the plant to a few of the countnes is given in Table Ill.5. page
No.56.

While working out the freight it has been assumed that the goods will move by rail
to Beira and get shipped from there to the distant destinations.

Due to the security problem in Mozambigue most of the goods imported into and
exported from Zimbabwe today mov= through Durban. 'tis expected that in the
next few years the security problem in Mozambique would be solved and the
goods can sately move through Beira

it is also being proposed that stock points be created in some of the major markets
like Ethiopia and Kenya so that the tanners in these countries could be serviced

better.

IL7. SELLING ARRANGEMENTS

It is necessary o appoint selling ag=nis n each country. A provision cf 10% has
been made to cover the agency COITMISSION. The agent may be required to buy
the stock and resell to the respective fannars. His efforts will be supplemented by
those of a travelling sales force who viouid contact all the tanners in the targeted
markets. There would be no agent for sales in Zimbabwe.

As can be seen from the estimation of market potential, the viability of the
project is going to be excessively dependent on the effective working of the
PTA agreement and on the economic performance of the countries with
whom trade is envisaged.

—— Y —————— asufatin
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Table LS

Freight Charges

Country Freight Cost Mode of Transport
in Z$:tonne
Botswana 32 17 Rai!
Zaire 120 07 Rail
Zambia 97 47 Rait
Tanzania Kenya 259 40 Rail to Beira onwaids by se&
Ali costs included
Ethiopia 417 40 Rail to Beira onwards by >ea

All costs included
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II1.8. PLANT CAPACITY
The minimum capacily of the piant has been based on the following

considerations

1. The efficient use of inputs and fuel

2 Capital cost of the plant per unt production

3 Economic scales for matenals handiing

4 The investment required on poliution control measures
5 Marketability

The product can be produced either by a barch process o through a continuous
process The advantages of a coninuous process are discussed belov-

IS8 INPUT EFFICIENCY

in a continuous process a steady slaie reaction takes place and instrumentanon

of such reactions with automatic C.nirols ol 1e:nperatures weigh [ "C,,0Mmon
pressure volume. eic . maxinises i Convetsion of nputs INto desirec F-oducts

without undestrable deviation from estavished standards

HI82. ENERGY & FLEL ECONOMY

Continuous process provides for the mizsriur eLonoimy of Energy 8 Fue! The
20% heat recovery from exother:m. read Lons are mating use of preheal.ng the
input materials in the case ot a Contmuous Rotary Kin The hot reacted matena!

15 passed through a cooling zone 10 reco.ef heal from the throughput makine
easy to handie The sensible hea: recC.ervis 35¢. of the heat Input 10 the hiln
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II183. PROCESS CONTROL & PLANT COST
PER UNIT PRODULCTION

Exposure of stoichiometric quantity of Cr20: and Soda Ashto 1200 Deg Cen:igrade
forms Sodium Chromate. Sodium Chromate is a hexavalent Chromium
compound The conirol of temperature with excess air supply facilitates the
above oxidation reaction. Control of steady state of reaction. 1s a must 1o get
leachable product from the kiin Higher or lower temperatures lead to low
Chromite and Soda Ash conversion efficiency as well as low recovery of Ch-omate
from the roast

Propert instrumentation to record the kiln process parameters can be incorporated
to optimise efficiency of the inputs The undesirable side reactions invotving silicate
and alumina have 10 be contained at th.s stage of reaction These characteristics
are not achieved in small kilns.

In a process where batch kilns are used the wasle heat recovery can not be put
into practice as the exit temperature:. are very hngh and mild steelf as n azenal of
construction 1s not adwvisible in dust r=0very plants or waste heat recov-n boier
High exit temperatures lead to voiatmsation losses of soda ash whict 1s an

expensive input material in the procs: »

HL9. A CONTINUOLS PROCESS

A continuous process ideally should be set up for a minimum capactty ot 11.500
MT of bCS/annum  However. in view of the fact that the market in Zimbab~e can
only absorb about 900 MT/annum, a size 10 produce 3600 MT’annum an3i 7200
MT.annum have also been considered

The comparative raw material implications of these options are given beiow
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COMPARATIVE INPUT ECONOMICS
Capacty (BCS)’Annum  3,600MT 7.200MT 11.500MT
Investment 23 11 milion 19 million 25 milhon

3 Raw matenal cosis
2%10nne of hinished produci

Chromite 123.70 7722 6434 3
Soda Ash 536.25 390.00 357.47 .
Lime Stone 56.10 2992 28 08

Sulphurnc acd 77525 440.00 400 00

Coal 225.00 125.00 100 00

Molasses 3300 33.00 33.04

Packing 3200 32.00 3200

Power & Waler 3000 31.73 . 3173

Total input costs 1816 05 1158.87 1046 66

in view of the economics a plant of capacity 11,500 MT per annum has been
considered most economical  On this basis. all other delails have been worked

HL.10. PRODUCTION PROGRAMME

From the pomt of view 0f economiC operatons the tollowing Production Programme

1S loreseen

2nd year 6900 MT

e T O N

Jrd year 8050 MT
4th year 9200 MT
5th year 10,350 MT {
6th year 11,500 MT

e

The siow Increase n the capaciy utihised 15 necessiated by the ditficult ma-keting
environment

l
|
|
|
|
i
|
|
|
I 15! year 5750 MT ' ’
|
|
|
{
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IV.1. REQUIREMENTS
The me;cr inputs reQuIroC are
IV.1.1 Raw Materials

1 Chromite
2 Soda Ash
3 Sulphuric acid

S Molasses :

IV.1.2. Packing Materials

1 H D P E Woven bags
2 HD P E Stone moulded bags
3 Polythene hming

IV.1.3 Fuel

1 Coa

IV.1.4. Utilities

. 4 Limestone
l 1 Power
2 Water

IV.1.5 Man Power

1 Technical! Man Power
2 Shiled and unshilied labour
3 Engineening faciny

The relatve values of the indvidual inputs per tonne of the finished product are shown
in the charns enclosed

-y

L

v.2. CHROMITE

oy

Quantny required at full capaciy-9000 MT:annum

Zimbabwe 1s the largest known source of Chromite in the world The reserves ase

esiimatext at 560 milion tonnes and a suniar quaniity as potenhal resene Zunbaliae
holds 85% of the worlds known high Chromium ores
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Chromite is mined by

1 Ahodall belonging to Anglu Aietican
2 Rhomet belonging to Union C..--tade
3 EARLY WORM mines of G & W industrial Mines Lo

The mines at Selukwe peak and Raiiway Block are shaft mines.
The grades of Chromite produced at the different mines are

GRADES OF CHROMITES
Salukwe  Railway Great Dyke
Block Motro Shanga

Cr203 58.4% 60 15°- 58 81%
FeO 13.16% 14 48°- 14.89%
SiO2 0.20% 032% 044%
AI03 14.00% 13 40 11 56%
MgO 13 50% 10 34* - 13.28%

Atluvial Chromite Ore:

The soils in the valleys and along th-- ‘nurginal flats, of great Dyke in the vicinity of
Motroshanga and Mpirge comntain a.out 0% of the Chronute grains Th.ose are

mined and washed and cleaned wiuch qives an ore quality of

Cr203 5255 %
SiO2 about 2%

The mining costs are low compared f.) ~eam mining

All mines are well connected by railv.ay for bulk transpon of the ore to processing

centres

The transport cost of Chromite in Weqon loads are at Z$ 5 13/tonne from GWERU
to Plum Tree (260 KM) and Z$ 15 5t tonne from Early Worin Mines to Plum Tree
(700 KM)

The Delivered cost of Chromite at Plum Tree - 28 78 00:MT

~
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IV.3. SODA ASH
Quantity required at fuil capacity - 6000 MT-Annum.

At the SUA pan in the Malegadikgad: depiression. 180 KM north west of Francistown
in Botswana a Soda Ash and Salt factory 1s being built by Soda Ash Botswana
(Pvt.Ltd.). The partners in the veriture are the Botswana Government and DECI Ltd.
The project has been designedto produce 300.000 tonnes of Soda Ash and 650.000
tonnes of Salt per year. This project is scheduled to go into production in March
1991, wher the product will be available for the market. The engineering and
construction management for the Soda Ash Plant is provided by a Consortium of
UDHE (Pwvt) Uid and LTA Process Engineering. Detailed discussions with the
project co-ordinator in Gaberone. Botswana confirmed the project as being on
schedule. The quality of the Soda Ash required for the manufacture of BCS is:

Light Soda Ash having Na2CO3 content over 98% and NaCL less than 1.0%

Francis town is being connected by Raiway line to the SUA Pan Project. Francis
town is situated 60KM away from Plum Tree across the border in Botswana and is

connected by Raiway and Road.

Freight cost by Raf from Soda Ash Factory to Pium Tree - 259.80/tonne(225Kms).
The delivered cost of Soda Ash will be ZS - 650.00/tonne.

In addition to this Soda Ash may be obtained from Kenya. The international price
of Soda Ash delivered to Zimbabwe 's ZS650 00 per tonne.

IV.4. SULPHURIC ACID
Quantity required at full capacity - 9200 MT/Annum

1. Available from local production from Zimphos-a fertilizer manufacturer.
2. From imports - Nitrogen chemicals Zambia.

Delivered price of Zimphos Harare.
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Sulphuric Acid - 28500.00/Tonne
H2S04

Price from Nitrogen Chemicals -25293.00/Tonne
Zambia F.OR KAFUE

Distance between Pium Tree & KAFUE - 11C0 km

Acid tanker freight/tonne -Z$195 00
Delivered Price at Plum Tree -28488 00Monne

V.5 LIME STONE
Quantity required at full capacity - 9000 MT-annum
Qualtty - 96-98% of CaCO3

Supplies are avaiable from Early worm munes in lump form boulder form and even

ground matenal below 100 mesh ready for use in the process

Ltump 150mm - price 2$ 15 00°MT

18mm - price ZS 27 0G'MY

Ground material price Z$40.00/MT

Lump ore delivered price Z $34 00°MT at Plum tree

IV.6 MOLASSES

Quantity required at full capacity - 2300 MT ;Annum

Molasses is a by-product in the sugar industry. Zimbabwe has a well developed sugar
industry Sugarcane is mainly grown i Hippo valley. Chiredz) and Triangle

The sugar refineries are located at Triangle area and are connecled by railway and road
The required quality is defined as the sugar content ranging from 75-80%

The transportation from Trar.gle area to Pium tree could be done by tanker lornes The

delivered cost of molasses is estimated at Z $ 165 00 per metric tonne.
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Iv.7. COAL

Quantity required at full capacity - 2400 MT/anhum

Coal is availabie in abundance in Zimbabwe. The heating value of the coal available
is 25x 10° Btu/tonne.

Coal is available from Wankie collieries at Hwange and is well connected to Plum
Tree by road and rail. The distance from Plum Tree to the colliery is about 400 km.
Best grade of coal is available in abundance.

The delivered cost of coal is Z $ 50.00

IVv.8. ELECTRICITY

It is availzble from the national grid at 11 KVA. The Electricity requirement of the
plant is 1300 KVA and about 700 KVA is required for the infrastructure facility such
as housing, street lighting and other amenities.

The power charges are Z $ 0.06 per KWH.

IV.9. WATER

IDC Zimbabwe is developing Plum Tree as an Industrial growth centre. Itis planned
to set up a Caustic Soda plant at Plum Tree and the required infrastructural facility
such as power and water supply will be augumented soon. '

The requirement of water for this project per day will be of the order of 180 M°

The cost of water is estimated at Z$ 0.25 per M> :
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MATERIAL AND INPL TS

input Requirement Source Cost Modeot

per Annum inZ$ Transpont

in MT Per 10 site _

Tonne RaY

Raw Materia! :
Chromite 9000 Local 78 Ral
Soda Ash 6000 Botswana 650 Rail'Road
Sulphunc Acd g209 Local 30% 500 Road by

Z2ambia 70% 488 tankers

Lim-=sione 9990 Local 34 Ras

Molasses 2302 Ltoca! 165 ReaZ oy
tankers

FUEL

Coal 2400 Local 50 Rail
UTILITIES

Power 1300 KVA Local 0 05 unit

.
700 KVA for Housing
Stree! Lighting '

' Waler 183 M¥day  Local 025M°

YLy
\‘,
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LUIME STONE
SULPHURIC ACID

MOLASSES

POWER AND WATER

6.147%
34.153%
2.682%
38.216%
9.55%
3.156%
3.057%
3.031%
99.996%

RAW MATERIAL COST FOR BASIC CHROMIUM SU.PHATE

PRODUCTION CAPACITY 11500 MT ANNUM

L9
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PRODUCTION COST

CHROMITE

SODA ASH
UMESTONE
SULPHURIC ACID
MOLASSES
COAL

POWER

WATER

PACKING
LABOUR/SUPERVISION
MAINTENANCE
INTEREST
DEPRECIATION

TOTAL
23 1754.26

740.20
4111.00
323.00
4600.00
380.00
1150.00
351.00
14.00
368.00
3209.00
564.00
1703.06
2570.92

20173.98

3.60%
20.37%
1.60%
2..80%
1.88%
5.70%
1.73%
0.069%
1.824%
15.906%
2.795%
8.887%
12.743%

99.964%

BREAK _DOWN OF PRODUCTION COST
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Location
V.1. CRITERIA
The seiection of the she was based on the following criena

1. Availability of good quality of water in sufhcient quantity .
Avatabitty of power from the National power grid
Proximity of input Raw material .avaiabiny

Proper Road and Rai linkage for the transponation of Raw materials. fuel 10 the
she and also finished goods to the market.

5 Trained man power avaiabity

s WN

6 Topography and distance from the agricultural operations. water ways. human
habitation and aquatic life

7 Socio economic environment

8 Governmental policies

9 Land availabity and its developmenta! cost
10 Climatic condtion

11 Proximny of treated waste disposa sres

V.2. ALTERNATIVES

Inially three places were short hsted on a discussion held wih the steenng commities

of the local tanners Please refer Annexe V't (page No 193)
1 Kwe Kwe

2 Edtet Flats

3 Pium Tree

V.2.1. KWE KWE

Discussion with authores of Industna’ Development Corporation Zimbabwe ruled out
Kwe-Kwe a5 a stte for the Chrome tanning salt project The area is already over crowded
and the infrastructure (power & water) required for this project will further strain the :ted

svalability Of resources in the area Edtel Flats and Plum tree were stucheC in more

detail

RSP Y
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Locason

V.2.2. EIFFEL FLATS

The Efttel fiat site 1s next 1o Empress Nickel Refinery Limited. A team of expens
visited the site tor a detailed study.

Al this site an experimental plant of Basic chvomium sulphate was put up by Mis
Rio-Tinto group. 1t was reporied that Basic dwomium sulphate was manufactured
in this plant. The quality of the product was not acceptable and the plant was ciosed
This piant was housed in a 75" x 100° shed having about approximately 24" high
trusses.A 35 long 5 diameter kin was existing and all other equipments were
dismantied. Adjoining this about 15 acres of land were available.

There was also an oxijation pond 1o which all the chromium effluents were pumped

The sie was adjoining the nickel retinery plamtand also a broad gauge raitway siding

was . vaillable

Power: Though the power supply was available, indications were that availability
was from the 33 KVA Grid and it wouk) be expensive to scale down.

water There was insuthcient wates availabiily Water 1s supphed from Kadoma
water supply scheme. The quality of the waler was nol suitable from Kadoma
Industrial Water Supply sources The calcium hardness of water is reported 10 be

198 ppm

The borewell waler was brackish having a hardness of 900 ppm.

Proximdy 10 human Dweliing: The township of Empress Nicke! Refinery Limited with
housing. school. spons and entertainment centres were adjoining the site. Kadoma

City was two Km away lrom the site.

Kadoma is a municipal town inhabitie. i .y .: population of about 80,000. ltis acentre
for the mining. spinning and weaving, - hisines

Man Power.

The skilled and unskilled labour is av.i'able in this area

(RO SR
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Locabon

Road Rall linkage:

This area 1s wek connected by Road and rai

Solid waste disposal:

Water ways and Agnicutural operations and human habitation and proumity of

township render this site unsuitable fof sokd waste dumpng

Air pollution control measures:

Air poliution control measures adopled should be 100! proot as the site1s closetoa

township

Cumatic condition-

bax temp 320egC

Min temp 80egC

Ram 13l average 775 mm/ Ociober 1o March

v.2.3. PLUM TREE

Avaliability of large area:

It 1s an ndusinally undeveloped area Vast tracts of 1and are avaifable here at very

low prces

Land development cosl:

The land development expenses are low as a iat terrain adjoining the national high

way and away lrom Plum Tree township could be chosen

The ared s being developed for Indusinal saes by inductnat Development Corpora

pen /imbabwe
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Locadon

Power & Water:

IDC authorites have assured. dunng dscussion with them. that suthcient power and

good qualty water wil be made available at reasonable cost for a project requining

about2000 KVA power and abour 180 m’ water/day.

Industrial Area Development :

Here IDC s putting up a Caustic soda plant. The salt for the projec! will be procured

trom Sua pan project. Botswana

Solid waste disposal:

mical project as the Ireated wasle
ned for the purpose

Ttus locaton is ideally suted for a chiome chel
could we easily disposed oft on waste lang assig

Solar Evaporation pond facility:

For hquid ettluents, large oxidation ponds and solar evaporabon 1anks couid b2

provded

Road 8 Rail inkage:

Trus locaton is well connected by Road and Rail o Hawange where {rom coal has

1o be procured
Avallability ot Soda Ash 225 km away:

Soda Ash for the project will be provided trom the Sua Pan project Botswana

Availabliity of Chromite 280 km away:

Chromute trom Selukwe peak of Raiway block mines, could be procured

Ava3ilability of Engineering facility B0 km away:

Engineenng facity al Bulawayo will be an added advantage 1o the Plum Tree

locaton Bulawayo 1s about 60 70 km away

e




Locabon

Low rainfall:

Trus 15 a low rain 1all area 450 - 600 mm temperature 20-250egC

Distance from Agricultural operation:

Only dry land farming is done and subsoil water usage for wngation is muinimat

A site could be selected in the area away from any agnculturat operation and at 3

piace without any waterways nearby

Availabliity of man power:

Traned and unskilled man power 1s available

Site selection:

Companng Edtel fiats and Plum tree. the latier 1s Jeally suited for the locaton of 3

Chromium chemical plant

al. Soda Ash and Chromite which cover the bulk

1 Raw matenals such as Co
hon - are available neardy 3s the locatoni1s well

ol the volume of transpona
connecled by rait and road

2 Engineenng lacihes are available at Bulawayo

3 Treaied wasle Gumpng ground as weli as a vast area for solar evaporaton
ponds of lreated hqud effluent are avadable .

4 Manpower is avaiable

5 Being a warmer chimate, there are smaller processing problem during winter.

Agricuttural operalons and

6 The locanon s away from Human Habitanon.
water ways




Ratings of alternate locations

CRITERION PLLM EItFEL KWE KWE
TREE FLATS

1 Water avaiabity in quailty
& quamny 4 4 3

2 Availabiltty of power from the N
national grid 5 4 2 . J

3 Proximity 1o sources of raw
matenal 10 7 7

4 Proper road and rai hnkage
for transportation of
rawmaterals 10 10 10

5 Trained manpower avaiabirty 5 16 10

6 Topography and distance
trom agriculturai operations
walerways_human habaiions
and aquatic Ide 10 3 3

7 Socio economic environment 3 16 10

8 Government policies 10 5 3

S Lanc avauadiny and as
deve opmenia’ costs 10 3 J

1§ Clymanic condmions 10 3 3

11 pProximity 10 treated waste
disposai sres 10 1 1

*Score on a scale of 11010
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Project Engineering
VL. TECHNOLOGY

The two primary industrial compounds .t CHROLIIUM made directly from Chrome
Ore are Sodium Chromate and Sodwm Dictwomate Secondary Chromium
compounds produced in substantial quantity include Potassium Chrormate and
Dichromate, Ammonium Dichromate. Chromic Acid {Chromium (vi) Gx Le). and
various formulations of Basic Chromic Sulphate used principally for leather tanning.

VL.1.1. Sodium Chromate and Dichromate

Sodium Chromate and Dichromate are made by treatment of ihe Calcine obtained
by roasting Chrome Ore with Soda Ashto which Lime Stone anc/or leached Calcine
may be added. In present practice. chemical grade ore is used.

The Chrome Ore is crushed i necessary. dried and ground in ball mills to 200 mesh.
Itis then mixed with Soda Ash and. optionally. with Lime and leached residue from
a previous roasting operation, if needed In American and European practice, a
variety of kiln mixes have been used containing up 10 57 parts of lime per 100 parts
of ore; the roasting may be carried out in one. two, or three stages; and there may
be as much as three parts leached residue per pant of ore. These adaptations are
responses to the variations in kiln roast and the capabilities of the furna:es; used.
A typical mix for the first stage of a dcuble roast using Lime is: Ore, 24 perts; Soda
Ash, 15 parts; Lime. 12 parts: residue. 49 parts.

After thorough mixing, the mixture is roasted in a mechanical furnace, usually a
rotary kiln. An oxidizing atmosphere is essential. and the basic reaction for a
theoretical Chromite is:

4FeCr204 + 8NazCoz + 702 -- 2Fe;03 + 8NazCrOs - 8CO2

The temperature in the hottest part of the kiln is closely controlied using automatic
equipment and a radiation pyrometer. and generally kept at about 1100-1150 Deg
Centigrade. Time of passage is about four hours, varying with the kiin mix being
used. The rate of oxidation increases with temperature However, the maximum
temperature is limited by the tendency of the Caicine 1o become sticky and form
rings or balls in the kiln, and by factors such as loss of Naz0), volatilization, and
increased rate of attack on the refractory lining.

1

~I




S . . a—

Project Ergneering

A gas-fired fumace with revolving annular hearth also has been used to roast
Chrome Ore. The mix is charged ¢ » tinuously at the outer edge of the: 11 2arth; a
water-cooled helical screw moves it toward the inner edge where itis discnarged.
Mixes containing a much higher Socia Ash content (28°% Na2COa3) can be handled
in these furnaces.

Lime has two functions. First, it increases the roasting rate appreciably. Second.
it convents the Alumina and Silica in the ore o insoluble Calcium Aluminates and
Sillicates. The leach solutions then require no additional processing.

The roast from tha kilns is discharged through a cooler and then goes to the
leaching operation. If Lime is used. the Hydraulic Calcium compounds. plus the
Calc'vm Chromates in various Oxidation states present, delay the leaching process
markedly. Continuous countercurrent leaching orocedures have been reported
but the usual procedure has beento use a battery of l1arge false- bottomed leaching
boxes called filters. Liquid is pumped onto the charge. percolates downward, and
is drawn off as a strong solution of Sodium Chromate containing sore excess
alkali. If no Lime is present, or only ve:y small amounts. the leaching is more rapid.
but the leach solutions contain Sodum Aluminale as a major impurity in addition
i0 Sodium Silicate and Vanadate.

Theleached calcine combined from all intermediate stages is dried, ground to (100
mesh), and recycled as diluent to the kiln mixes.

The process to this point is essentially a melatlurgical operation. For environmental
control, all stacks and vents must be protected. Electrostatic precip:talors are
desirabie on kiln and residue dryer stacks Leaching operations should be hooded
and stacks ¢ ,uipped with scrubbers Recovered Chromate values can be r2turned
to the leaching-water cycle.

Technical developments inthe roasting and leaching area, as recorded in the patent
lterature, include refinements in pelietizing the mix fed to the kilns and in the
preoxidation of the ore prior to roasting. Both of these variants aim to increase the
kiln capacity, the first through increasing the permissible fraction of Sodza Ash in
the mix, the second through increasing the effective rate of oxidation.
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Sodum Chromate is +e1a%y converted 1a the Dichromate by a conlinuous process
of treatment with Sulphuric =~ - vaporation ol Sodium Dichromate and precipita-
won of Sodium Sulphate. anu unally crystailization of Sodum Dichromate. The
recovered Sodwm Sulphate may be used for oiher purposes The Dichromate
mother bquor May be relumed to the evaporators or marketed as 69% Sodium
Dichromate solutrn

Carbon Dioxide under pressure can be suostituted tor part of the Sulphunc Acid in
which case Sodium icarbonate is preciptated This can be calcined 10 Soda Ash

tor use in the kiins

V1.1.2. Other Chromates and Dichromates.

Potasswum and Amnxoh-um Dichromates are generally made irom Sodwm
Dichromate by a Crystailizaton process involving equivalent amounts of Polassium
Chiance or Ammomwm Sulphate  In each case the solubilly relaionships are
1avourable so 1hat the deswred Dichromate can be separated on €00:Ng. whereas
the Sodwm Chionde or Sulphate crystalhizes out on boiing  For cenain uses
Ammonium Dichromate low in alkah salts 1s required. this may be prepared by the
reachon of Ammonia with Chromic Acid  Care must be 1aken when drying Am-
monium Dichromate. because decompositort starts at 185 Deg C and becomes
winiznt and sel’ sustaning at skghtly higher temperatures

Potassium Chromate 1s prepared by the reaction of Potasswum Dixchromate and
Polassum Hydroxdz2 Sulphatles are the most dificult impurtty fo remove, because
of !hg 1isomorphism of Potassium Sulphate and Potassium Chromate.

The y‘~e| operanons employed in the modern manutaclure of the Chromates and
Dichromates are complelely enclosed and all stacks and venls are equipped with
scrut:Jbers and entetainment traps 10 prevent contamination of the plant ang as
environment  The continuous equipment used greally facilitates this tash The

matenal trapped may Do cycled
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trom 33 to 58% Solutwns are also availabl>. The two reduc

Project Engneenng

V1.1.3 Chrome Acld.

Chromic Acid 1s produced by the reactonot Sulphunc acd with Sodwum Dichromate

Na2Cr207+2H2504 --> 2CYO3+ZNOHSOAOH20

V1.1.4. Chrome Suiphate, Basic.

Basic Chrome Sulphate is manufactured as a proprietary product under varous
trade names for use in leather tanning. Ris generally made by reduction of Sodium
Dichromate inthe presence of Sulphunic Acd. and contains Sodwm Sulphate, small

amounts of Orgamc Acds # Carbohydrale reducing agents are used. plus vanous

addives. The compounds are soldona specihication of Chromic Oxide content and

basicny. the latter value referring 1o the d

10 the theoretical hydroxide Thus, CriOH)SC4q 15 33 3%
s frcm 20 5 10 25%¢. and DasKity ranges

egree to which the Chrom:um s converied
s basic The Cr205 content
ot sold Chrome tanning compounds range
ing agents commonly

used are sugar and Sulphur Dioxide, athough other organc matenals have been

used dunng sugar shornages

vl 1.5.Sugar Reduction.

To Sodum Dichromate solution in an aghated acid resistant 1o 1s added the sugar

requyed for reduchon and the stoichiometnc amount of Suiphunc Axd Thz reachon

15 highly exothermic and mus! be carned out wilh care to prevent loaming and boiing

over The reaction is completed by boiling.
Tneoretically, glucose is oxidized to COz and waler

4NazCr207+12H2S504 +CeH1206+26H20
--->B(CrDH)(H20)s5 S04+4N02S04+ 6CO2

However. not all the Glucose 1s Oxidized. nor does the formula given represent the

exacl state ol Chromum complex because Hydrolyss. Polymenzation.  and

entrance of Sulphate into the complex occu’

Sulphur Oxide reduchion With Sulphur Dioxide, 3 33 3% pasic Chromic Sait 15

automatically obtained




Project Engnesnng

NaxCr207+3502+11H20 -->2(Cr(OH)(Hz_C)5) SC4+N22S04

Pure Sulphur Dioxide 1s bubbled through the Sodwm Dichromate solution in an
aad-res:stant tank, whereas Sulphur burner gas is passed through a ceramic-pack-
ed tower countercurrent 1o descending Dchvomate solution.  After reduction is
complete, steam is bubbled through the solution to decompose any dithionate that

may have tormed, and to remove excess Sulfur doxide.

Atter reduction any desired additives, such as Aluminum Sulphate, are incorporaled,
ihe soluton is aged. s thenspray dned Caretultemperature control during drying
15 necessary 1o obtan a highly water-soluble sohd product.

VI.1.6. Specifications and Packaging

Chromates and Dichromates are soid in Doth techmical and reagent gradas

Chiondes and Sulphates are the princypal impurties

Packaging 1s generally in multwall paper bags. HDPE woven bags, iber drums, of

steel drums

VIi.1.7. Analytical and Test Methods

The industnal analysis of Chromium chemicals and chromwum: comaiming matenals
M3y dbe divided INtD several categones analysis of (3) ores, refractones, and other
insoluble materals for major amounts of Chromwm. (b) commewsal Chromium
compounds for Chromium content (assay); {c) malerials mvolved n processes using
Chromwm compounds . (d) traces of Chromium in effiuents, air samples, biological
matenals, eic, usually nregard 1o heatth and environmental consideratwns; and (e)

Imponant impurties m Chromium compounds

Ores and similar insoluble materials are analyzed by tusing a pulverized sampie wilh
Sodium Peroxude in an ingot won or other sufable crucible The sample is then
leacheqa. acted with Sulphurnc Ackd. and reoxdized wih a3 small amount of
Permanganate The excess Permanganale i1s destroyed with Hydrochlonc Acid.
and Cr{VI) mirategd with standardized F emmous Sulphate. recording the end point either
potentiomeincally or with a redox ndicator such as o- phenanthroline ferous

complex

vy .
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Proyect Engneenng

X-ray spectroscopy i available as a rapid control method when the range ol samples
being tested is smal and similar s1andards are run concurrently.

Chromium (V1) compounds are usually 2ssayed by dwect titraton with Ferrous
Sulphate in Sulphuric Acid solution, as described above. Chromium {1} compounds,
or compounds in other oxidation states. are tirst oxidized with Sodium Peroxide in
alkahne soluton. The solution is boiled 1 destroy the Peroxide, acidiied. and
tiarated. If organsc matier is present, vanious acid oxidants are usually employed.

As many Chromeum compounds are dehquescent, proper samphing and handhng

procedures are essential

Solutions containing Chromuum compounds can be usually analyzed by the same
It s occasionally necessary 10 distnguish
In this case. one

methods as Chromwum compounds
between oxigabon states of Chromium. usually (Hl) and (VI)
sample 1s ttrated directly tor Cr{VI) and another is oxidized as descrnbed above
Insoluble orgamc matenals such as wood and leather processed with Chromwum are
ary-ashed and fused as descnbed for ores or wet-ashed with oxdizing acids
Pigments are fused or dissolved in acid and Itrated  Instrurmental methods such as
specirophotometry. x- ray spectroscopy. and alomc absorphion spectroscopy are
being used more and more  Procedures of this type are descrbed in the s1angass

methods of such orgamizations as ASTM

Trace amounts of Chromium are detenmned by converting the Chromium quantita:
tively 1o Cr{V1), adusting the pH, and adding S-diphenyicarbazide solton  An
intense red-violet color, sensitve 1o 0.003 ppm Cr, appears The absorbance 5
measured al 540 nm and compared 1o known standards The application of this
method 10 wastewalers. air sampies, and biological matenals are numerous

The quaniitative oxxdation of Chromeum to Cr(Vi) 1s dilficult 1o achieve at very low
concentrations, therefore. alormc absorplion Spectroscopy with improved vaponza-
bon methods 15 becoming the method of choice for complex samples Whereas
flame vaponzaton is senstive 10 0 1 ppm using the 359 3 nm hine, atomic tluores

cence 1s sensitive 10 0 05 ppm

1)
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impurtres  in idustrial Civonsun: compounds include Chiondes. Sulpidtes. in-
soluble matter. Vanadum (in NaxCr207 2H20). and fixed akaties (n{NH«)2Cr207).
in generai. the Mohr litration is used for Chioride, Barium precipitaton for Sulphate,
a variety of methods for Vanadum. and the flame pholometer for atkkahes A wider
vanety of tests are requwed lof reagent chemicals.

V1.2. HEALTH, SAFETY, AND ENVIRONMENTAL CONS!DERATIONS

Several aspects must be considered in regard to the effects of Chromism com- ,
pounds: acute and Chronic toxicity: Chromeum compounds in nutritior:; their natural :
occurrence n rural and urban environment; and technology of control

V1.2.1. Acute and Chronic Toxic Efftects.

From the prachcal standpomnt. the only Chromwum compounds encountered are
ihose in oxdation states « 3 and + 6 Compounds in the + 3 state have no
estabhshed toxcty  Thus the chiel health problems assdciated with Chromuwum

compounds are related to Chromsum (Vi) compounds

Acute sysiemic poisoring 15 rare  Fatalhes in humans have resulted rom the
accdental use of Potassmum Chromate in an osntment  Kidriey damage has resulted

trom nontalal ingestion Continued ngestion of small Quantiies. 3s mdnnhing wate’

of up 10 25 ppm Cr{VI} appears 1o be without 1oxic eflect Federal dnnking water

standards are at 1) 05 ppn. but a recent report suggests that ligher conceniratons

may be wihout adverse eltleCt NO well-dehined 7070 7 2 rLs u€err €31800SMu,

however, 1 seems 10 be on the order of 3-5 g for adult humans. '

~

.y o

have been observed n workers tor 150 years. The breathing of dusts or musts
containing Chromusm (V1) compounds Jeads 10 uiceration and evenlual peroralhon
of the cartlaginous portion of the nasal seplum. As a result of a 1928 study of 1
exposures and nasal perforations of workers in Chromwm plating plants. exposure ;
standards have beenset at 0 1 mg CrOwM?, or 0/05 mg Cr(viyM> Standaras for
soluble Chromic and Chromous sahs are set al 0 5 mg CoM>, and los Chromium

IRNOY

' Acute effects of Chromates are mainly on the skin and mucous membranes, and
metal and insoluble Chromic cempounds at 1 0 mg Cr/M>

!
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In additwon 10 ihese eftects. Clvomates may produce uicers when 3 cut o7 abrasion
n the skin 1s contamnated. If suthcient chwomate 15 brought into contact with skin

lesions, fatakes may result

Determatitis and allergec reactions may resulk from prolonged exposure of the skin
to Chromate. In the majority of workers determatitis results only irom prolonged
exposure, or under conditons such as exposure 10 solvents where natural skin oils
are removed. However, a few indviduals exhibit a characiensic allergc reacton
on exposure 0 very small amounts of Chvomates.

Lung cancer as a resul of long-term exposure 1o Chromate dusts was observed in
German Chromate plants as ea’y as 19312, Vanous sludies demonstrate beyonc
doubt that a significant ncdence of lung cancer cases resulls from exposure 10 gusls
i manutactunng plants  Despie the wide use of Chromum compounds. 1azk o°
rer g lung cancer cases in the consumung indusines suggests that the hazarc<

conhined largely 10 the manufacturnig industnes

Animal expenments have imphcaled only Calcwm, Zinc. Lead. and Chromx
Cnromates as beng potentially carcinogenc Calcium and Chromsc Chromates {the
iatter possibly a Cr(VI) or Cr(V) oxxde) are encountered in manutacturning plants. as
1< al=3 CaxCrOs)> Z.nc and Lead Chromates are commercial pigments and Cases
o' wng cancer have been reporied due 10 exposure i plants Manutactunng thess

rrogucts

The rate of ncidence appears 10 be decreasing in recent years, principaily because
of reduced working hours and improved conditions.

Vi.2.2.Chromium in Nutrition

Although Chromumis widely distributed 1 plant and 2animal tissues, 1t has only been
recently recognized as an essenhal element in both plant and amimal nutrtion

The case for plant nulrtion 1s onty poorly documented Workers al Southwes!
Research Institute found that sugar-producing crops had a high Cr203 content anc
1hat the Cr20n taken trom the soi on harvesting needed 1o be returned, for which
very hinely ground Chronwle ore was used Other workers reporied increased yeids
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of cucurdits trom increased feeding of Chwomium. Circumstantial evidence is sirong
here, lor Hawaws and Cuba. boih producess ol sugar-nch crops, have basaltc and
1a*erdic soils that are hugh in Chvomum

Centain evidence for Chromium as an essential element in ammal and human
nuintion was reported in 1969. Furher work has established improvement in
giucose tolerance, especially in the eiderly, with supplemental Chvomwum intake ot
the order of 150 mg/d. A delinite recommended intake has not been established
The U.S. daily average of 80 mg/d is probably marginal, as Chromium is poorly
assimilated from many foods.

Chromum may play a role in sugar production in plants and sugar metabolsme in

anmals

V1.2.3. Chromium Compounds in the Environment.

Chromsum s widely disinbuted in the eatmh’s ciust. but is concentaled in the basw

ultramatc rocks Al an overall crustal concentration of 125 ppm Ci, i11s the twenlietn
most abundant element  Chromium 15 very insoluble and leaches very littie 1nto
natural waters A survey of Chromwum in 15 North Amencan rivers showed 0 7-82
ppb. with most samples inthe 1-10 ppb range Pubhc water supphes range trom no
oetectable 1o 36 ppb Cr. the mec:an being 0 43 ppb  Nearly all fooastutts contan
Chvormum in the range of 20 to 590 ppb, resulting in a daily inlake for humans
between 10 10 400 mg.the average 1S abbout 80 mg About 20U S coies. many of
them indusinal, show measurable amounts of Chromium, generalty about 0 01-0 02
pg CtM® air, Baltimore, which has both a Chromium chemicals and staintess stee!
plant, has shown significantly higher values in most years, recording 0.301 mg Cr/M>
in 1960 anc 010 mg'M> in 1969  The general irend of Cr values 15 downward as
plants nstall more etlective dust control equipment. Rural aw contains no detectable

Chromium

VIV ENVIRONMENTAL CONTROL.

Fiants have 10 be designed and operaled so that emussions are kepl 10 a pracika!
minmum However, it1s recognized that wastes are unavodable Waste Chromwum
can however, be converted 1o insoluble, men Chromum {ill) compounds

.y
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Proyect Engneenng

Stacks on kilns, leaching tanks. open boiing vessels. plating tanks, and other
instaltations emithng dusts and mists containing Chromium should be equipped wilh
suitable precipitators (for insoluble dusts) orwel scrubbers (for mists or soluble dust).

Material entrapped in scrudbbers can lrequently be recycled. R is generally not
teasile 1o funther orocess any recovered dry material 1o remove Cr{VI), although i

may be relurned 10 roasting of leaching

Wasles containng Chvomum compounds in solution may result from a variety ot
operahons. Dranage from rools. nadverient leakage, multiple ellect evaporator
entrainmen 1 baromelnc condenser water represent dilute or intermitient wastes
1hat are extremely dilute {5-500 ppm Cr) and hence not readily processed unless
concentrated. 1S not generally appreciated that such wasles can be combined with

municipal sewage or other waters having a high COD  Actvated siudge piants can
handie up to 50 ppm Chromate wiahout effect 1t has also been observed that Cr{V!:
discharged nto 3 heavily poliuted harbor was compietely removed at a distance of

about 300 m

it the wasle contaiming in most cases both Cr{)il) anu wr(V1) cannct be disposed of
directly. the Chromium is usuallyreduced 1o the + 3 state. tolliowed by addibon of
hme 10 raise the pH  The slurry s seltled and the clear decantale returned 1o the

walershed The accumulated slurry s eventually used as h’

Other processes employ Ferrous Sulphate scrap iron or Sulphide wasles as

reducing agen:s

Altematively concertralion can be efiecied by ion exchange. by which Cr(Vi) can

be reduced 1o 0 05 ppm

The direct preciptation of Cr{VI) wasies with barum and recovey of the resulting

Chromate values have been patented

As long as sohd Chromwusm wasles contain no Cr(V]). no environmental problem
ensts  They may be used as hil. and of the Chromwum is precipitdied in sesage

sludge. the use of the sludge 1S not ¥mpaired

~ M.
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Project Engnesnng

The wasle resulting from the roasting and leaching step in the Chvomate manutac-
turning process tradmonally contains Lime. and residual Chromum (V1) bleeds slowly
through desorphon and disproporbonation. it used as i, & must be covered with
orgamic wasles, such as sewage sludge. to prevent phytoloxicity. Elrrunation ot hme
from the kiln mixes soives this froblem.

As standards tor effiuents and conirol of the work area have tightened. newer piants
have improved techmques turther. Consequently, invesiment in designs sahstying
envirorynental requirements has increased sharply. Al dry stacks (kins_dryers, elc)
must be equipped with lugh-etliciencCy electrostahc precipitators 1o prevent paricu-
late emussions  The leaching operahon is totally enclosed and equipped with we!
scrubbers 10 return chromate musts 1o the process Evaporalors must be equipped
with hugh ethiciency entertainment separators, and all wastes must be processed 1o
either recover or precipitate chromate belfore discharge Employees are monrored
by weanng personaisamplersin order 10 detect and correct any maltuncion of the

control eQuipment

V14, THE PLANT

The ptant will consist of mainly -

3} Raw Matenal Preparation System such 3s crushing. gnnding. mexing and
slorage of raw malenals ke chrome ofe. hme stone. s0da ash. Diuent and

concentrated Sulphunc Acd elc

b} Continuous rotary kin for roasting Chrome ore and Soda ash into Soluble
Sodwm Chromate with a rolary cooler 10 cool the roast  The kiln is suitably
hned with refraciory. 1 is also equipped with continuous weigh proportion-
ing device, matenal handiing system, Air poliution control sysiem, con-
hinuous fuel hinng system including waste heat recovery taciiies

¢) continuous Leaching to extract Sodiwm Chromate solution, 10 recover
diluent and sohbd waste handhng

d) Acxdifscanon ot Sodum Chromate 1o Dichromate evoporation of Sodwum
Dichromate, clardicaton and thickenming. s1orage. crystetising el:

€)  Separation of yellow Scdm Sulphate and punticanon of the same 10
Sodwm Sulphale anhydrous

1) Preparaton of Basic Chromium Sulphate solution spray drying. paching

g)  Treatment of sohd and iquid eftluents

ey M-
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Project Engmeenng

h Auxiliary Services viz.. Steam [-nwer. process water treatment. etc

An area of 10 hectares is needed v:tuch aiso ncludes provision for possibie

extension of production. open storaj Wnd other amenities

A matenals-fiow diagram (Flow shcet) depicting flow of raw materials. utiities.
intermediate and Final products by products and emissions is enclosed.
Manpower requirements are dealt with in a separate section Please refer Annexe
VL1 10 V1.8 (page Nos. 194 to 201}.

Process and Equipment

Normally small scale sector invarigblly uses reverberatory fiat- bed furnace for
roasting chrome ore. soda ash, diluent. etc.. which can be fired by fuel oil or coal.
The process is highly labour intensive and produces a very high dust hazard.
Further. the conversion of Chrome Ore into Sodium Chromate tends to be erratic.
leading 1o a large scale land poliution  In countries like India quite a number of
such plants in small scale sector have either been closed or on the verge of being

closed for the various reasons mentioned

In larger plants, a horizontal inclined Rotary kiln made of Mild steel plate as shell
and lined with refractory lining with 2 ooler is used. for roasting operations. The

heating medium or fuel can be eithes fuel oil of ccal of good quality.

The other unit processes and unit operations use the conventional counter-current
leaching to extract the soluble Sodwum Chromate. which is cqncenlrated by
evaporation in forced circulation evaporators The pH value of Sodium Chromate
is about 14 0 and therefore no speciil material of construction is needed for plant
and machinery in leaching stage and ordinary mild-steel is most suitable for

equipment fabrication.

The next stage involves acidification of sodium chromate (pH - 14) by adding 98%
Sulphuric Acid in Rubber/FRP lined vessels. producing Sodium-Dichromate (pH-4)
and throwing out Yeflow Sodium Suiphate as by product Conventional centrifuges
are used to separate this sulphate which s further purstied into An hydron glauber’s
salt (Na2SOa) which has a good demand in various chemical process industries

[ETRY NG
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Project Enginesnng

The weak Sodwm Drchromate kQuor 15 evaporated n forced cwculalion evaporalors.
ihe yellow Sodum Sulphate it any salts out and 1S separated by ceninluges and the

concentraled Sodwm Dichromate 1S slored for further operahon

The concentrated Sadium Dichromate solution can be further crystaihsed.dned and
packed in plastic hned bags for marketing (refer flow sheet enclosed. refer page
No 89) .

V1.5. MANUFACTURE OF BASIC CHROME. SULPHATE (BCS)

owve

BCS 15 normally manufactured by reducing Sodwm Dichromate 1o Basic Chrome -
Sulphate {Na2Crz0: (ZH:0{(Cr! {OH) (SO 0

The reduction 1s Carned out in 3 ighly acidc medum edher using Sulphur D1 Oxige
by burming Virgin Sulohur of by using Molasses - 3 by proguct of the sugar indusiry

Since Zimbabwe does not have any source of NGGENEOUS Sulphur. Molasses has
been chosen lor reducing Sodum Dichromaie Liquor lurther reduchion by Molasses
lends llexibility in the BCS production with the basicty of the producl can be

controlled at the desired level Basicity 1S normally expressed as< Viz (SO:) LBx52

wnere (SOs) and (Cr are eadressed in gm weghl AL3pri voigw O 1 B LasKIy
will be 96 on the above method BCS is 3lso known 3s 1:3 18 basx Sali™ expressing

basicity as 33 1/73%

The sugar in the Molasses while reducing the Sodum D-chromale' 10 BCS in acd
medwm gels oxdised to Carbon di Oxide and water. This reaction 1s normally not
complele and more sugar (Molasses) than the stoichiomelnc quantity 1s always
needed Cenain organk acds are produced by the incomplete ox idanon of sugar
and these are sard 10 be desirable components of Tanming hquor. conshituting what
are called "Masking Agents” which yield better quahty of leather

The Chrome Iquor produced can be easily stored and used lor 1anning after a 10

days "ageing” penod Anernatively the Chrome hquor €an be converted 10 3 sohd

trom by “SPRAY-DRYING" using sunable spray dners 10 formm hne green crystals
o! “BCS" 0; “BCT" powder containing about 26% Cr203 of 33-1/3% baskily

91
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Progect Enginesnng

Caretul temperature control is absolutely necessary during “SPRAY-DRYING™
operations to oblain a highly waler soluble product of required bulk density.

The product can be packed in polythene kned gunny bags or Mild Steel Drums lined
with PVC/HDPE. required capaciy

Convenhonal poliuhon control methods are 10 be instatied 10 reduce hexa-valent
Chromsum to tn-valent stage and the sludge can be dispesed off.

The Technology chosen as described above appears 10 be best suited for Zim-
babwe The counltry hasairly adequate infrastructure 10 tabncale chemical process
equipment for the project barring few proprietory equipment ke Rotary kiln with
cooler and spray drying Zimbabwe is sell sutficient in manutacture of Electncal
Motors. Motor controi centres. gear boxes eic . It can also tabncate and Rubber
hne'FRP hne tanks_vesscls. manulaciure chwmnies. etc . The couniry has to imporn
about 35% of f1s nputs and components |t can aiso imporn propnetory equipmeni
viZ Rotary kiln with cooler and spray dnier These equipment ¢an be procured atte:
making suitable arrangements with the suppher for ther effective supervision dunng

execulion and commissiomng

Il may be worh while for the promoters 10 produre 1echawcai know-how for a
consi0eration with 3 foreign country with expenence in the held  The consideration

may be lump-sum down payment of patcipation ol the firm n the project

There 15 scope tor acquishion of process know-how and technology enther from a
well known manutaciunng company of 3 similar product or irom consulting irms or
trom indvidua! prolessionals with adeguale expertise in the simular hieid

Technology exisls n many countnes for the desired product Further, ihese are by

and large not patenied and may be easy 10 acquire

Aparn from the acquistion of Technology. techmical services may also be oblained
for supply of propnetory equipment bhe rolary kiin cooler. spray-dner, Ball muil,
evaporator el . andtorihe eflective supervision dunng erection and cCommissicNIng

of the equpment




V1.6. SELECTION OF EQUIPMENT

in the case of nmnuiec‘luredbCSfromcMomeoremepfooesstechnologycan
be independently acquired from experts inthe field.

These experts can identity the equipment including auxiiary and ancillary
equipment.

Subvendors can easily be identified anc located for the cesign and manufacture of
some of the process equipment and systems which will fall in ine with capacity of
plant envisaged.

In case of process industries, necessary equipment required are 10 be defined and
identified for various stages of processing. These stages merge into one another.
Therefore. it 1s very important that capacity rating of each equipment be defined for
each stage of processing These are directly related to capacity and equipment at
the subsequent stage of production Further. the requirement of plant and
machinery are direcily related to capacity needs at difterent stages of processing

Selection of equipment also depends on the foreign exchange availability of the
country and is directly affected by vanous constraints imposed by the respective
Governments It is therefore of prime imponance to tailor the equipment needed

so as 1o suft the available indigenous source

V1.7. CIVIL. ENGINEERING

The following assumptions are being made in assessing Cwvil Engineering costs

1 Cost of Cwvil Engineenng 'Foundation etc wil' be approximately 10% of totai
project cost Actual cosl estimates have been included ix project cos!
2 A soil survey has 1o be made once the sfe is chosen

3 In Plum Tree (non-seismic area). 50il is said 1o b2 clayish at low level areas
and in high-lands, bed is rocky and good

4 Input Costs.

Cement 6 Z$/50 Kgm packing
Brick 150-200 2S 1000 Nos
Sand 25Z8'M°

Rail Freight 50Z8/M°




Proyect Engneenng

5 Compound Wak  Only resntorced bnck wall - 4023 /5qmt.
ROADS: Two types are possible Viz.
i Chipandsprayorooublebed-Th-sisWndedlocMsstﬁes

Il Asphat Topped appicable for otes ke Harare'Bulawayo costly at other places

COST: 20 73 7 Sq mt. (Surtace)
6 2$/Sqmt (base;

or 150.000 Z$ 'K m

FOUNDATION
1 Loose samd -828" M
2 Hargd sand -3 -do-
3 Rocky sand -850 -0o-

In Pium Tree area there 1S NO sewarage system Septic 1anks will have 1o be

planned

VvI&. PRODUCTION EQUIPMENT

A galaned witte up 15 1N INE 10LIWING pages discusses the process-flow sheet under

the tolowing 1ssues
1 Process Machiner)y :
2 Mechanical Equipmen: }
3 Elecincal equipment 4
L

4 Instrumentation and contrc!
5 Conveying and Trasporing equipment !

6 Other aushary equipmers

Drawings of the equipment as well as the plant layout are enclosed as an annexe

Vi 1 TO VI 8 (page No 194 to 201)
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v19. EQUIPMENTS

Project Engnesrng

RAW MATERIAL PREPARATION
NosS. Capacity Costs in
Day/nr ‘000 Z3
Chromite
1. Bell conveyof 140 mirs 50MT 124 60
2 Jaw csushel 1 No SOMT 135.00
3 Bucket Elevator 6MiIrs s5oMT 8.40
4. 5ah Ml 1 No 50MT 910 00
5 Storage sWo 1 No 100M7 104.00
6 Silo dscharge 1 No 50MT 500
1287.00
Lime Stone
1 Beh conveyo? 1393 NS 50147 115 7¢
2 J'aw crusher 1N 50MT 13500
3 Pulvanser 1 Ne SOMT 330 00
4 Storage Sic 1 No 100MT 104 00
5 Silo discha’ s 1 N2 SOMT 5 0C
689.70
Residue
1 Beh convey?d‘ 130 Mirs 60MT "5 7C
2 Apron conveyd: 25 Mtrs 60MT 70 00
3 Rrsdue drye” 1 No 60MT 520 00
4 Puivanser 1 No 60MT 400 00
5 Storage 1o 1 No 120MT 104,00
€ Sio discharde 1N £OMT 50C
1214.70
Soda Ash
1 Beh conveyo! 30 MIrs 26M1 2670
6 Mirs 25M7 8 40

2 Bucket Elevalof

4

RV SRFCI

-




Proj.ctEngincering

RAW MATERIAL PREPARATION (Contd.)

3 Storage s8o
4 Sio discharge

Mixer

1 Mixer

2 Weigh Hoppers

3 Recwewving Hopper
3 S-conveyor

5 Buchet elevator

Rotary Kiin

1 Rotay hin Hoppe®
2 Kin Feed 1able

3 Kin feed tube

4 Roary Kin

Dus: colieclor

[s 1}

6 Waste heal boiler

run Dactings
8 Kin Chimney

9 Burner 8 accessories

10 Temperature controller
11 Cooler
12 Cooling ar fan

210 tan

1No

1 No

1 No
4 No
1 No
30 MTR
20 MTR

50MT 104 0C
20M7 500
200MT 1356
60MT 7c0oC
200MT 70C
200M7 63X
200MT 2800

KILN PROCESSING

1 No
1 No
1 No
1 No
1 No

1 No

1 No

1 No

1 No
1 No
1 No

1 No

26127 H - 00
20MT-Hr 2605
20MT.Hr 1200
150MT Day 150¢ 0%

SO0M3 i AL Ol

2MT
steam-Hr 207 02
50MTR e

50MTR 7o

1 SMT/Hr
coa!

0-18000C 5207
JOONT/Day 35 OF
1GOM Mt 15300

skt mr Al D

144.10

2356 00

95
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Coes! Pulvariser

1. Belt conveyor
2. Coal pulvariser
3 Bucket elevator
4. Storage sio

5. Pulvarised coal
discharge devise

Roast Handling
1. Apron conveyor
Leaching
1 Leaching tanks

2. Leaching residue
discharge system

1 No
1 No
1 No

1 No

1 No

12 No

1 No

3 Leach liquor collection tanns

a) strong

b) Medium-strong
) Weak solution
4. Storage tanks
a) Strong

b} Medium-strong

c) Weak

5 Wate’ storage tank

6 Pumps

a) Strong

b) Medium

¢) Weak 1 No

7. Leach residue
beit Conveyor

1N2
1 No
1 No
1 No
1 No
1 NoO
1 No

1NC

2 Nos

1 No
100 it mt
1 No

ProjcctEngincering

100MT/Day 89.00
100MT/Oay 400.00
100MT/Day 14.00
200MT/Day 400.pp
100MT/Day 500

908.00

150M7/Day

20000 It 240.00

70MT

3020 I 300
3000 In 300
3000 It 300
120000 In 12000
10000 I 10 06
10000 iIn 10 00
25007 It 25 0C

100 It'mt 10 00

100 in:mt 6.00
600

40MT 8900

96




ProjcctEngincering

8 Leach residue 1 No 100MT.day 350.00
. incinarator
9 Leach residue 1 No 40MT/day 7.00
| mocer .
882.00 o
' Sulphuric Acid Storage
' 1. Ground level 1 No 150MT 126 00
storage
' 2. Overhead storage 1 No 30MT 15.00
3 Sulphurnc acid 2 Nos 100 UMY 27 00
pumps
' 4 Suiphunc acid 3 No< 1000 Ln 100
Service tanks
l 169.00
' LIQUOR PROCESSING
Acidification
I 1. Acidification tanks 2 Nos 12000 in 24.00
2 Ticwner 1NO 5000 in 500
| 3 Yet v Sulphate 1 No 800 kgltr  100.00
Cetrituge
l & sodwm Dichromate 1N 50000 In 50 0C '
30 solution storage
5 Centrifuge catchtank 1 No 3000 I 3.00 -
6 Thickner under flow 1No 1000 lit/mt 6.00 4
Pump :
7 Centrituge CTatch tank 1 No 100 Iymt 600 H
transtapump v

a7




ProjectEnginecring

8. Thickner over flow 1 No 3000 It 3.00
' catch: tank

9. Thickner catch tank 1 No 100 Lvymt 6.00
I pump

203.00

' Evaporstor
I 1. Evaporator Tnipie effect 455.00

2 Evaporator feed pump ¥ No 100 lirmit 6.00
' 3. Evaporator dis 2 Nos 100 litme 27.00

charge pumps

4. Evaporator dis 1 Nc 25004 25.00
' charge thickne

5 Thickner unde® 1N: 105 e m: 1350 00
. fiow pump

6 Evaporator thickner 1 Nc 25000 In 250
' overflow storage-tank

7. Evaporator 1 No 1000 . He 78.00

discharge sowtion

' clariher

8 darder calch tane TN VN e 3N
l 9. Catch tank pump 1 NG 06 Iem: 600

10 Clarihed hquor 1 Nc 25002 Ir. 2500
I storage

663.50

| Crystalliser
l 1. Crystalliser feed tank 1No 12000 In 12.00

2. Crystaliser 1 No 1 No 10 MT/day 208.00
I 3 Crysialliser thickness 1 No 2505 I 250

4 Sodwm Dichromate 1 No 500kg H° 76 00
I centriuge
! [ S, 8




5. Sodium calch tank
6 Catch tank pump
7. Liquor storage tank

Sodium Sulphate

1. Belt conveyors

2 Reaction tanks

3. Sodium Sutphide
dissotver

4. Sodium Sulphide
service 1ank

5 Sodwum Suiphide
pump

6 Sodium Sulphate
dissolves

7. Sodum Sulphate
dissolver pumps

g Soduun Sulphate
reaction charge

9 Filter catch tank
10. Catch tank pumps

11. Filtereg solution
storage

12. Evaporator feed
pump

13. Evaporator
14 S.S Evaporator
discharge pump

15. S S Evaporator
discharge thickner

1 No 3000/ 300
1 No 100l 't 600
1 No 12000l 1200
By-Product Processing
1t No 15mt.day 500
2 Nos 1200011 2400
1 No 100Gin 1.0C
1 No 200l 020
1 No 50, mt 6 0C
2 Nos 120008 24 0C
2 Nos 1001 me 2700
2 Nos 50ir m: 5202
2 Nos 3000 322
2 Nos 100in m? 1350
1 Nc 120002 12 &<
1 No 100t mt 1350
1 No 45M°T wa'er
evaporation Day

1t No 100it m? 135
1 No 5000t 500

313.50

L G Y




Project Engincering

16 S.S Centrituge 1 No 800KgHr  100.00
17 Centrituge catch 1Nc 3000it 3.00
tank
18 Catch tank pump 1 No 100int;mt 13.50
19 Thickner Overfiow 1NC 30001 200
catch tank
20 Catch tank pump 1 No 100iit'mt 13.50
21 Sodwm sulphate drier 1 No 15SMT day 97.00
22 Compressor 1 No - 6.50
435.70
Basic Chwome, Sulphate Manufacture
1 Acid measunng tanks 3 Nos 500ir 1.50
2 Dichromate measuring 3 Nos 50011 1.50
3 Molasses storage tank 1 No 25mt 30 00
underground
4 Molasses measuring 3 Nos 5001 1.50
tank
5 Reaction tanks 4 Nos 50001 2000
€ Molasses ou™y *NC 1004 m: 1000
7 Reachion tank pump 3 Nos 1004t mt 40 50
8 Storage tanks 4 Nos 300003 120 00
9 Balancne tanks 1NC 2501 025
10. Spray dner 1 No 2MT water
evaporatof/Hr
11 Scrubber 1 No 5700 OC
5925.25
SERVICES-UTILITY
1 Boiler 1 NC 10MT Lir 81600

100
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2. Cooling tower 1 No 4500011 81.00
3 Weigh bndge 1 No S50MT 195.00
platform scales 7 Nos 300KGS 195 00
H 1292.00
4 Water storage 20000G Wt 200 00
Liquid Effluent treatment
‘ 1 Effiuent collectontank 1 No 5000C 50.00
‘ 2 Effivent treatment tank 2 Nos 5000iit 10.00
3 Effluent Glasyher 1 No 500001t 50 00
l 4 Cia~ste0 weater - 1 Nc 50000in 50 00
coliection tanr
. 5 Razrzulaho™ pu™y TN3 200l m: € 0C
166.00
' Work shop
1 Welding tranformers 2 Nos 78 00
. 2 Drilng M < 1 Ne 7800
. 1 Lathe 1 No 78 00
4 Heels 8 Cuting M.c 1 No 78 00
‘ Laboratory
1 Mousture testing
| instrument 2 Nos 40. 00
2 Singe pan balance 2 Nos 40 00
' 3 Chemical balance 2 Nos 4000
4 PH meters 2 Nos 40.00
' § Vaccum pump 1 No 40 00
' € Drying ove” 1N 40 00
{
{
|

101
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Nos. Capachty Costs in
/Day Hr ‘000 2$
7 Furnace 1 No 40 00
8 Hot piate 1 Ne 40 00
§ Hot water lathe 1 No 40 00
{ 10 Opical pyrometers 1 No 4000
4000

11 Gas analysis apparatus 1t No
12 Lad shrrer

13 Terbidometes

12 Colonmel2’

15 Pipels

16 Burelies

17 Lab glasswares

18 Crucibies

16 PLang™ 0

20 Gas samplers

Others
1 Ppes & aings & Various sizes 84 00 !
msulaton 3000 mars

’ 130 02 :
3 FRP Duaings 4300 ,
4 Linng  Rubbe? 4100 }
5 Retractony 100 02 ‘
€ Acid prootf bic’ 5¢ 00
7 Whee! bariow:

2 Nos 1 ton 13 00

8 Lt trucks

9 Wooden paliets

' 2 Valves

102
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M

Nos. Capacity . Costs In

/DayiHr ‘000 2%

10 Front end loadef 1 No 1 ton 7800
11 Dumper 1 No 11on 1300
12 Portable inclined ) 10MT 900

conveyol

13 Roller comeyor sMT 1250

14 Staching inachine 2Nos 25Bagshour  26.00
694.50
Electricals

1 Transformers 2 Nos 750 KWA eces

. 2 Distnbutcn Panet 1 No 45 02
3 a) Motor conirol centres 12 Nos 150 0%
3252

b} imported component

121 Nos  vanous gencrunani™s 158 O

Motors
5 Staners 141 Nos 55 0
€ Cables 3000 MT Vanous sIu¢ 402
507.50
Contingency  20% 101.40
608.91
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Project Engineering

VL10. INITIAL INVESTMENT COST ‘Local And Foreign))

15t year
Local Foreign Local Foreign Local Foreign

Project Cost
M!lion Z$

2nd year 3rd year

0025 1 Land 100% -

0075 2 Sue 100% -
Preparation & development

3390 3 Cvit 8 20%
Structural

1500 4 Technology - 50%.
KNOWhOw

14.0005. Macnnnery 26% 14%,
& Equipments

2193 6 Auxihary  40°%;
Equipments

0400 7 Pre 25% 25%
produsiv”
expenses

80%

35%. - 153,

39% 21%

25% 25°%

Does not incluge contingenc, pre Loeras
partof auxdlary services effiuent treatmen:

VI TOTAL PROJECT COST

-€ @apEN158x WOrkIng capital marg:n

in Million Z$
Doand (10 Hectate s crcas
¢ SHe preparanon & cevelopment 0075
3 Structural 3390
3 Ciatt 0115
5 Plant & Machinery 14100
£ Au.illary Service« 2193

S Elecincals

0 690 104 |
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in Million 2%

8 Effluent Treatment

9. Technology tees

10 Working capital Margin

11. Pre operative & Contingency

0612
1.500
0500
1.800

25005

VL12. SODIUM SULPHATE PRODUCTION COST

Raw material

Unit Cost Per tonne
per tonne of price of Sodium
Sodium Sulphate
Sulphate Zs Zs
1 Yellow Sulphate 1.1 MT 0.00 0.00
2 Sodwm Sulphite 0.004 3000.05 12 00
3 Sulphunc Aco 0.007 500.00 3.50
4 Steam 32MT 50C 16 00 Free from S O
Production
5 Power 90.0 MWH 0.0€ 540Chergecic
Sodium
Dichromate
Production
6. Water M3 0.20 0.25
7.Packing 200Nos 1.60 32.00
8. Labour 1.5 Nos 1500 Chargad 1o
$.D.Production
84 15

Selling Price - Z$ 300.00

Production of Naz Sos per tonne of BCS Produced - 0.33 MT

10

vy oLt




I
i
)

o SR A A R AN SR Ak S A T AT AN A s s e

SECTION VII

PLANT ORGANISATION,
ADMINISTRATION
OVER-HEAD COSTS
CONTENTS
PAGE NO.
Vit 1 'FACTORY ORGANISATION 57
VI 2 OVERHEAD COST SSTIMATES ' -3¢




VIL1. FACTORY ORGANISATION

The type of operations and various sesvices required {o achieve the production
objectives of the factory are:

Management Services
»  Production Process
*  Raw matenial preparation ke crushing, grinding mixing efc.
* Roasting
» Leaching
= Acidification
« Evaporation
= Centrifuging

+  Crystallisation

¢ Reaction
»  Spray Drying
»  Packing

« Laboratory Process control
e Ulilities
t
Maintenance Services .

* Maintenance and repair of plant and machinery, building, vehicles

L

<~

Commercial Services

-y

VY

»  Handling and internal transport i
*  Handling and external transport

»  Stores for purchased spare parts, packing matenal, supplies and equipment

*  Purchase of raw malerial, spare parts and other supplies

Financial Services
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*  Budgeting
- Planning control and performance evaksation

= Accountancy
« Finance
Administrative Services

»  General Administration
Socilal and Welfare services

- Secunty

- Wages and salaries

«  Personal Training

These operations and services correspond to the main lines of the Factory Organisa-
tion as indicated in the organisational charnt.

The above operations and services correspond also to cost centres. Howeve- for
the purpose of this study detailed costs centre accountancy has not been under-
taken. These will be done after the start-up of the factory and the final distribution
of cost centres will be adopted to the local requirement and to the preferences of
the future management.

VIL.2. OVERHEAD COST ESTIMATES

Schedule shows all overhead coslts of the Factory, on an annual basis. Total
overhead, on a financial cost basis, for a typical steady state year are Z$ 470,500
divided as foliows:

Vii.2.1 Maintenance of Buildings & Civil Works

Maintenance of buildings and civil works has been calculated at an annual rate of
0.70% of the "at site” value of the fixed assets. An allowance of Z$ 23,000 has been
made.

VIl.2.2 Insurance

| l\()R |
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An annual insurance charge of Z$ 260,000 has been assessed. This is equivalent
to a rate of 1.25% of the indial fixed assets (buildings, civil works, plant and

equipment).

Vii.2.3 Communication

A annual overhead allowance of Z$ 50,000 has been made for telex and telephone
charges.

Vil.2.4 Travel

An annual allowance of Z$ 50,000 has been made:; this covers all travel not provided
for by the tactory car pool.

Vil.2.5 Effluent Disposal
The figure has been amived taking into account the manpower and chemical

requirement 1o treat the Hexavalent Chromium to Trivalent Clwomium: and for
disposing of the sludge. An amount of 2$ 7,500 has been arrived al.

VIl.2.6 Protective Clothing

An annual allowance of Z$ 30,000 has been made at an average allowance ol 2§
100 per employee.

VII.2.7 Office Supplies

Office supplies have been estimated at Z$ 50,000 per year.

Vii.2.8 Housing

No annual allowance is foreseen for housing.

Tl Ly
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Table VIi.1 -

OVERHEAD COST ESTIMATE
( 000 Z3)

ESTIMATE OF PRODUCTION COST

No. ITEM L-SCRIPTION TOTAL Cost
(000 Z $) B

1. Maintenance, buding & Civii works 230 :
2 Insurance 2€0.0
3 Commumcation 50.0
4 Travel 50.0 -
] Eftiuent disposa’ 75
6 Protectwe Clothing 300
v Ottce Supphes 53¢
8 Housing allowance

4755

CRVGEL SO

e
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VIILL. REQUIREMENTS

zmmmwmwmmamdmmm

magnitude.

MHararear\dwawayo.metedwichﬂamuaii\glacityamavaiabb.
Tmhedmanpowefisalsoavaiabbasu&gi\eem&cmuicalpmoessm
melahrgicalptooessaswelasmgauwyisweustaﬂedbybcalpetmd.

The requirement of manpowef is;
Manageria! - 7
Engineering/Technical - 16
SupervisorysClerical - 18
Skilled - 35
Semi skilled/Unskilied - 214

Managerial cadre 5 to 7 years experience In the field.

1. Chemical process &
Production Manager

2. Finance Manager-cum
Company Secretary

3. Plant Maintenance
Manager

4. Marveling/Sales
Manager

S. Quality Control &
R & D Manager

Having qualification & expe-
rience in Chemical Piant,
operations and production
control, preferably a
Chemical Engineer

Experience in Corporate
sector finance Management
and Statutory requirements
of Company Management

Experienced Mechanical
Engineer in Chemical Plant
Maintenance

Experienced in Marketing
products in a compelitivelield

Experienced in input chemical

Nos. reqd.

analysis and laboratory management
as well as assistance to technicalsales.

112
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l 6. Administration & Experienced in Personnel & 1
Personnel Manager Labour Management and Office
admustration & Security
' 7. Malerials Manager Experienced in Material Procure- 1
ment standardisation varniety
' reduction & Computers
7
' W&Tﬁmmwmmwhmm
l 1. Shift Process Chemistry or Chemical 5
Engineers Engineering graduates
. 2. Shilt maintenance Electrical & Mechanical
Engineers Diploma holders Mechanical 3
& graduate Engineers Electrical 2
. 3. Shift chemists Chemislry graduates
with analytical experience 6
. 16
' Supervisory & Clerical
1. Accounts Officer Commerce graduates 1
l 2. Sales Representa- Science Graduates with 3
tives aptitude for sales
' 3. Purchase & Stores Commerce graduates 3
Assistants
l 4. Weltare Officer Graduate in Social Science 1
[ 5. Accounts Assistants Commerce Graduates 5

6. Adminisiration Assistanis Graduates 5

| 1

l Skilled workers
l 1. Plant operators SecondarySchool qualified 15
2. Fitter, Turner & Industrial Training Fitters 13
Welder Institute qualtied Tumer 1
I Welder 2
n 3. Laboratory Assistanls  Secondary School Qualified 4
35
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Literate(Shifts) 210
(Gen. Shitt) 4

214
WORKERS ALLOCATION
Skilled unskilled
A. Chromile Soda Ash 1 12  Skilled workers in
line stona Residue shift -8 in J shifts
8x3=24
Weekly off
rebevers 4
Hohday
rekevers 3
B. Mixing Kiln in general shift 4
Kiln Bumer Residue 1 10
handling Leaching Skilled workman
per day 35

processing ] 11 inshdls 60
in 3 shifts 60 x 3:180
Weekly off reiivers 30

0. Dichromate Processing 1 6 Ingeneral shift 4

E. Basic Chrome. 1 9
Sulphale Processing

F Utility, Maintenance 3 12
services 8 Security

8 60 214

VIIL.2. SALARY GRADES PER ANNUM

l

l

|

|

i

|

|

i S

C. Sodum Sulphate Unskilled workers

|

l .
l

|

|

|

|

|

;

Chief Executive

1 Basic salary Z$ 70.000.00

2 Holiday benelit 1.100.00
] \ 3 Pension 17% of basic 11,900.00

4 Group Ite cover - 0 213% basic 149.10

5 Workmen compensation 0 62% 440 82
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1

6. Medica! beneii
7. Education benefit - 1%

Housing allowance
Managerial

Basic salary zs
Holiday beneft

Pension 17%

Group !lile: cover 0.213% basic
Workmen compensation 0.62%
Medical benelnt

Educaton Beneltt'levy 1%

Housing allowance
Engineers & Accounts Otficer

1 Basic Salary zs
2 Holiday benefit

3 Penswon 17%

4. Group life cover

5 Workmen compensation (0.62%

6 Medical ag

7. Education levy 1%

Housing allowance

Chemists

1 Basx salary z$
2 Hohday beneiit
120% of monthly
satary or 2$1100 02
3 Pension 17% basic
4 Group life cover 0 213% basic

5. Workmen compensation 0.62%

95.60
711.00
84,396.52
7.000 00

50.000.00
1,100.00
8.500.00

106.50
316.82

95.60
511.00

60.629.92
5.000.00

30.000.00
1.100.00
5.100.00

63.90
192 82
95 60
311.00

36,863.32

3.000.00

25.000 00
1,100.00

4,250.00
5325
161.82

1!
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6. Medical ad
7 Educatonlevy - 1%

Housing aflowance

Graduate assistants

1. Basic salary

2. Holiday benefit

3. Pension 17% basic

4. Group life cover 0.213% basic
5. Workmen compensation - 0.62%
6 Medical ac

7 Educaton levy - 1%

Housing allowance

Skilled workers

1 Basic salary Z3
Hohday benefnt
Pension 17%

Group life cover 0.213%

2
3
4
5 Workmen compensation 0.62%
6. Medical ad

7

Education levy 1% of eaming

Housing allowance

95.60
261.00
30,921.67
2.500.00

16.,000.00
1,100.00
2,720.00

34.08
106.02
95.60
71.00

20,226.70

1.600.00

20.000.00
1.100.00
3.400.00

4260
130.82
95.60
211.00

24,980.00

2.000.00

118
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Unskilied

1 Basic salary z$

2. Holiday benefis
120% of monthiy salary

3. Pension 17%

4 group \fe cover - 0 213% basic

5. Workmen compensation 0.62% eaming
6. Medical ad

7 Education levy 1% eaming

Housing allowance

2.750.00

275.00
467.50
585
18.75
9560

36 67
3,649.37
275.00

" Housing allowance not included in overhead costs
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ORGANISZ TION CHART

[ Board of Ihirectors ‘

——

4

[ Managing Direcim ]

v v
[ Secretary cum Production
Finance Manager Manager
¢ - L 4
Administration
Manager
r ) 4
P Acccunts Officer Shift Process
Engincers
y
Plant Operators
1 y
Accounts l Welfare Officer
1 Assistants !

| Semi-skitled 1
!

B

-

i Un-skilled

v

Marketing
*Aanager

9

Materials
Manager

v <
Maintenance
.C. Manager
Manager Q g
P A 4
Shift Shift Chemists
Maintenance
Engincers
<
l.aboratory
Assistant

!

Sales
Representative

9

Turners

!
Helpers l]

[T-mcrsf\'\'_c'u—ic‘r(."

Purchase & Stores
Assistants
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IX.1. ACTIVITIES

1 {3) Float the company, arrange loc tinances - Estabhsh an othce

1 (b) Arrange fof Techmcal know-how

2 Recruit Project Manager and Supporiing stalt

3 Work out delailed Engineering and equipment Capacities and specilications
4 Get quotations for equipments winch have a lead penod &er 18 months
5 Make comparalive study and place orders., for

1) Rotary kiin accessones

n} Spray drier

w; Evaporator

1.+ Centnituges

v; Bouer

6 Acquire land

Activities 1-6. Time 6 months

7 Gel the equipment detaus from the.equipment supphers - Crwit Sinustura’
8 Prepare desg~ 8-awings 0f ladraiwn tems

9 Work out plan: layou!

10 Prepare Ihe taZ1>sy buiding 0213-:3 and strulturals

11 Stan sne ofixce

12 Gellemporary power connecton

13 Take up site improvement work

14 Prepare layout of equipinents i shed

15 Call for quotatons of second phase of equipments and buidings structurals
lead ime of supply B-10 momhs

16 Place order lor the eQuipmen:s

Activities 7 - 16 Time - 6 months

17 Get details - structural, civil

18 Finalise piping (process. sleam. services)

PRVGEC. UG
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. Project implementation Scheduling

19 Finalse elecincal requrements
20 Apply for power SanQON
21 Gei Quotabon lor ping material and ppe 13ying. insulanon elc..
22 Gel quotation for elecirical equipments, swikchgears. staners, kghling etc..
23 Place orders for ppe malenial
24 Place order for elecinc material
25 Contract for cvil and structural work
Activities 17 - 25 Time 6 months
26 Procure cement and steel
27 Get water connection to sie
22 Stant equipment and strucClura! 1ouncanons
26 Start buiding er2cho”
30 Recewe equpments
31 Erect equipmznis
32 Erect ppehnes and Duclings

Erect eleciica swilchgears

%Y
[

34 Get HT connection

35 Compele eleIncai hght.ng work

Activities 26 - 35 Time 8 months

36 Recrun skeleton operating staft and workers
37 Conduct traiming on plant details and operation
38 Tnal run of ppes and pumps

39 Recrui lult strength of stalf and workers

47 Stan producion tna.

T he time requ.-ed 10 s1an progucton Inals irom the word go will be 32 monihs
inclusive of provision for delays ’
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BE S



- -q _ o
BCS PLANT PROJECT SCHEDULE

3 MONTHS —_——— 0 2 “ 6 8 10 12 & 16 18 20 22 2 26 28 10 12
PRUECI  CESIAION  PERIOD A OLS IS IS IILIT SIS LI I I A O ]
LQUIPMENT SPECANCATNION DESIGN %

AND ORDCR (FIRS! PHASE)

e I e nee s " 7 7 2 7]

EOUIPMENT  SPECIFICATION DESIGN V777777777777

pd " v,

ANO OROER (SECOND PHASE!
(PIPE LINE, ELECTIRKCALS EIC)

MANUFACIURE SUPPLY OF EQUP 77777777777/

( SECCNO PHASE)

S SIIE ACOUISINION AND DEVELOPMENT, Wm
TEMPORARY WAIER POWER . CONNECIION
BUILOING DEAWS - ORORR*
BULOING, EOUIPMENT  FOUNDATION , EREL 110M V2 7/ A

« EQUIPMENT ERECHON

1 AUXILIARY WORK PIPING ELECIRICAL WAIER
IREATMENT  EFFLUENT TREAIMEN]

MECHANXC 2L . TR1AL

PRODUCIION . TRiAL

! COMMERCIaL PRODUCTION
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N.AL FINANCIAL ANALYSIN
INTRODUCTION

As discussed in Section IV under Market & Plant capacity. two optional czpacities
were worked on in detad viz _ 11.50G torwies per annum and 7.206 tonnes BCS per

annum

The workmgs have been done with the: assistance of COMFAR and relevant tables

are enclosed in Vol. Il Annex No

ASSUMPTIONS : for Financial Analysis &8 COMFAR

Initsal Investment :
Depreciation Rates :
Site preparation, Civil works

Technology, Equipment, Auxillianies-
& pre production expenses

Salvage value

5%

10%

25% on site
preparation & Civii works

100% on land

No capial Investments in fixed assets planned in addition to that detailed in this

repon

XA.L. PRODUCTION  COSTS (cost of goods sold)

B8.CS. Sodium Sulphate
(by product)
Expenses Heasd Foreign Local Foreign Local
Raw matenal - A Sodaa ash Chwomite  Sodium
lmestone  Sulphide
Raw material - B 70% of 30% of 100% of Packing
Sulphuric Sulphuric  Sulphuric material
acd acid acid
Molasses
Packing materal

194
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Financial and Economic Evaluation

PRODUCTION COSTS (cost of good's soid) {comtd.)

Utiires Water
Power
Energy Coal
Labour AN
labour
Maintenance Al costs
Spare parts 25% 75%

Factory overneads AR costs are ncluded n BCS

Al costs included
n BCS

Al costs ncluded
n BCS
AR costs ncludec h
in BCS 5
Al costs inciuded

in BCS

~ AR costs included
n BCS

Nzre Raa matewa’ umimes and energy are consdered 3s 100% vaniad:
Labour. Maintenance and spare pars are considered as 100% fixed

NAL2 PRODUCTION & SALES PROGRAMME

a) Capacity utilisation

12 15 expectec tha’ starting with 5750 AT wn the first year it will take ti the 6th yea-
10 reach tult capacty This siow growt™ ss due 10 dithcult marketing sfuaton

ervizy T

-
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b) Local & Foreign Sales

BCS.thcdsabsisu&masoomwmma The
all sales are local sales.

in the case of
balance will be exported. In the case of Sodum Sulphate,

c) Prices

Ex Factory prices are,
BCS Local - 2'$ 2287 per Tonne
BCS Export -Z'$21425 per Tonne

Sodium Sulphate - Z'$ 300 per Tonne
(Only local)

X.A.3. WORKING CAPITAL

Days coverage

Receivables - 30 days
! Raw Matersials - A - 30 days
Raw Materials -8 - 7 days

Utilities - -
Energy - 7 days
Spare parts - 360 days

Work inprogress - 2days
Finished goods - 10 days
Cash on hand - 1day

Payables - 14 days

25% of initial working capital has been incuded as initial fixed investment.

X.A.4. FINANCIAL SCHEME
a. Initlal Investment
Equity - 40%
Long term loan - 60%
b. Loan conditions
Interest - 16% (Nominal)

Grace period . Repayments 1o star at the end
of Second Year of Commercial production.

Repayment pattern - 10 equal annual instalments

My GER SEp OCUR IR SERP SR SN SEU e e
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Financial and Economic Evaluation

interest dunng construction - Financed by aquety

c. Working capital

25% of nta: working capital s hnanced as il irvestment 75% 15 assu™ed to
be a short term revoinng loan  Inzeres! 1§ 2ssumad 13 be 14% {nom 2™ The
ncrease of working Capital requareo n Y ear 2 10 Year & wi- be hnanced trom. “Hernal
resources

TAXATION
Tax Rate - 50% Constan:
Tax hohday -5 Years
Losses carned
forward - 15 Years
No dwidend payments assumed

127

S el O



.

Financial & Economic Evaluation

X.B. EVALUATION TABLE

11,500 11.500 7200
Criteria tonnes tonnes tonnes
snnum annum At .
70%
capacity
IRR (before tax, 18% 13=: e
(not in COMFAR Schedules)
IRR (Aher tax) 15.6% 115% 9%
Net present value 10999 2329 1016
(000 Z$)
Break Even 67% 105%
Pay back penod S years 6 years 8 years

From the figures m the evaluation table # 15 obvious tha: the plant of 7.200 torines
pe- ataur capactty is not Financially viads  The reasons for thz poos
financial outiook tor the 7200 tonnes per annun: plan! are

a) Poor input efficiency (Raw matenals Energy Laboun

b) Higher matial mvestment per tonne of Capack)

In view of these. the smallest feasible capacity would be the 11,500 tonnes per
annum plant

The hgures for the 11,500 tonnes plant are acceptable in financial terms

Al further evaluabion is done only for the 1 1.500 tonne . plant

Retum on Equity (ROE)

The Refum on Equity has been calculated with the help of the Net Income
Statement in the enclosed COMFAR tables (page No 227)
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Firancial and Economic Evaluation
The Project is expected to incur loss2 for the first “hree years (without inflation) of
starting commercial production. Hes: . effectiveiy. there will be no return tothe
investor for a long period i the cor:stiuction periud 1S taken it account. Even
after this period. the average return on 2quity would be a maxamum of around 26%
which is moderate, taking note of the r:sks involved in the project.

Cash Generation

Thereis likely to be a cash deficit for two years after start of commercial production.
This will be due to the low capacity Jtit:sation and the debt servicing required.

It will be necessary to finance these cash short-falls. either through fresh injection
of capital (subsidy, equity. freshioans) or through conversion ofthe interest payable
during this period as a fresh loan repayable over a minimum of five equal annual
instaiments (page No.225).

A chan depicting the debt service coverage is enclosed as part of the COMFAR
schedule as wedl as a chant of the det:t +quity ratios (page No.207).

A chant of the Net Profit to total sale - s enclosed (page No.208).
Sensitivity

The sensitivity has been done (pleas+ refer chart. page No.210) for veriztion on
Sales price, operating costs and init:a: :ivestment

The project is extremely sensitive to +aiations in seiling price. A 10% increase in
operaling cost would bring down th-: IRR 10 just over 10%.

Secondly. the project is also sensitr.2 o vaniation in selling price. A 10% decrease
in selling price would result in drop  IRR to approximately 8%.

The project is not very sensitive to changes in initial investment.

In view of high sensitivity to operatinj cosls, a version was generated assuming
that duties/tariffs on imported raw matenals would be waived by the Government
of Zimbabwe.
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Financial and Economic Evaluation

The following are the likely financial results:

intemal rate of retum (After tax) 17.6%

Net present value (00023) 15,267.12

With this there is a substantial improvement in the Cash balance. In this case, the

only support the project would need would be an additional years grace pericd for
repayments.
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Financial and Economic Evaluation

X.C. ECONOMIC ANALYSIS

As the shadow exchange rate is not available for Zimbabwe. the economu and as
the cost benefit analysis is limited and certain simplified methods were used for the
economic evaluation

The cost benefit analysis is done only for the plant of 11.500 tonnes per annum
capacity.
The critena for analysis are:

a) The economic rate of return

b} Absolute efficiency test
c) The value added
di Foreign Exchange

Tne calculations tor these were prepared using COMFAR cosi benetit moGule

The assumplions used were.

it Foreign component in local eauioment - 28>
i) Transfer payments elminated Local - 12°% Sales lax
Raw Matenia! 8 Capita' Goods

imponed Raw Matena! &
Capra: Goods - 20% out,

w Import substution,

Local sales of BCS (900 tonnes) taker border prices without auty

a) Economic Rate of Return:

The rate of relum was found 10 be 24 and this is 8-5 points more than the financia!
retum after tax The major reason for this ditterence is the elimination of duties 2nd

taxes




o S0 AN o 4l R SRR R AR s A e eme

Financial and Economic Evaluation

b) Absolute Efficiency Test:

The project passes this test as there is a net social surplus of Z$ 87 7€ mihon
which is 65% of the net national vaiue addad

c) Value added

As an dlustration, the sixth year of production was considered. the tota’ gros;
Domestic value addition was found 1o be 50% of the value of output This amounted
to 2§ 12.06 million. This broken down into

Depreciation - 2.57 raiison
Wages - 3.21 million
Social Surplus

Profit -1.79 milior.
Government - 2.09 miinon
Undistributed - 2.40 mimon

(akt iguresin Z Sy

The net national value added was 42°: of outpu!

d) Foreign Exchange

- -~ b

Al the foreign exchange earnings from exporis olthe produci wi. D€ a2l "5 70
the PTA countries The inflows would accrue through the following scenanos

i All sales paid for in hard currency

i) Al} sales paid for through barter of goods otherwise
imported through hard currency payments

i)  Reduction of deficit in the barter system for Zimbabwe
(# Zimbabwe has a deficit).

)  If Zimbabwe has a surpius in the barter system and the
tradéng partner has neither the goods nor the hard currency

to e the payments.
In the finzncial analysis it has been assumed that all export revenues are pac i
Hard Currency (Foreign Currency) The imported materials in mvesimen: as we!
as operating costs have been considered as payments in harg currency
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Financia: and Economic Evaluation

As the partner countries in the PTA are also passing through drficulties rejarding
the avaiability of ho.d currency. senous eftorts are required to source the needs of
Zimbabwe from these countres 7 thar the barte® systemis successtul

The share of hard currency sa'es has I¢ be @ mizumum ¢f 40% i order 1o talance
the foreign currency out flows on account of impored raw materals

Indirect costs’benefits

The only major indirect cost of the project could be environmental poilution from
the projcst Adequate precautions need 10 be taken 10 miimise poliution
Precautons are also necessary 1o mare sure tha: the healh of the employees is
not endangered

A major benefit from the project could be the spin off of many new industnes using
sodum dichromate as an intermediary product Many of these could be in the

smal scale whizh Wl Prom0te el e eus' el @nt empr oy e
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Financial and Econnmic Evaluation
X.D. CONCLUSIONS
After a detailed study. it is observed that a plant smaller than the one recommended
n the report that is, 11,500 tpa of BCS will not be viable

The product from the plant of 11.500 tpa would be substantially more expensive
(FOB) than the international market price

This is partly due to the smaller size of tis plant compared to some of the
international plants and partly due to the high cost of essential raw materials in
Zimbabwe.

Due to this it would not be passible for the products from the project 1o compete
effectively in the intemational markets Hence. it is essential that any markets for
this product will have 10 be found in countries where preferential tariffs could be
obtained 10 make it competitive with international sellers

Zimbabwe's own consumption of the product at 900 tonnes would be less than8%
of the total production at full capacity

Such preferential tariff could only be sought withm the PTA region J'xiging from
the figures, even the entire PTA reror comprising 20 countries does not hold

adequate market potential fos the fu:l production of the project

The critical factor in determining the capacity of the piant is the production of
Sodium di-Chromate which is an intermediate product in the manufacture of Basic
Chrome Sulphate Sodium di-chromate could be utilised as an intermediate raw
material for many other products including electro-plating. chemicals, pigments,

elc

The production of BCS in Zimbabwe could only be possible if its production forms
a part of a chrome chemicals complex where a number of products based on
Sodium di-chromate are manufactured

In such a case BCS could be produced i much simaller quantities and marketing
the product would be feasible

it such a chrome chemical complex is 10 be set up. #t will nead a completely new
study. as it involves a detaiied study on the market potential of a number of such
chemucals in and around Zimbabwe
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Annexe 1.2

TERMS OF REFERENCE
Genera! Background Informstion

1) Origin of the request for lheprepamionoudeulledhtﬂbllﬁysmdy

T!isproiectwasmedthemproiectsiderﬂiedanhelmestmém Promotion
MoothghtSAOCCmﬂriosheld}?NovemberlgashHaram.Zinbam.

The Government of Zimbabwe. through its Ministry of industry and Technology.
has requested UNIDO by letter dated 16.3/1987 to prepare a feasibility study, a
request which was officially confumed and endorsed by UNDP Zimbabwe.
according 1o the Resident Representative s telexes of 4 and 29 September 1987.

if Zimbabwe could also manulaciure Chrome Tanming Salts. the benefits 1o all
SADCC countries would be manifold  Not only would there be a large saings in
foreign currency imports and a greater economic independence from South Africa.
but also security of supply and value added factor 1o a portion of the Chron'te Ore
produced in Zimbabwe. Today. at I..s! pan of the Ore produced is exx.rted 10
Europe only 10 return 10 Africa in the f. m St Shrome Tanning Salts ata v 21 - much
inflated price. thereby constituiing a» avoidable drain on foreign cuLrrency
resources.

Investigations into the feasibiity of pronucing Chrome Tanning Salts in sowder
form indicated that the project would not be financially viable unless locally a
tannery hide output of 550.000 hdes per annum could be guaranteed against the
actual output of only 350.000 These hide outputs are equivalent to 88C tons and
560 tons Chrome Tanning Salt powder respectively The project was I 2refore
shelved as "not viable’

1
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Since the period mentioned the base on which the ‘not viable™ conclusion was
reached has changed radically for the better Fistly SADCC has come into being
aru.wlhl.hausedcoopuaionbaweenmstalesmakmuplsmembersrﬁp.
The'naviahle‘cwdtﬁonmiesugemreviewhmelmdmekmlads
temized below:

0] ZmbaM'shueptmismheregiond%0.000hid&SamnIlyandmat
of Botswana in the region of 300.000. giving a combined total of 650.000 hides.
This is well above the viability figure which previously reached 550.000.

(i) SADCC countries such as Zambsa. Tanzania. Malawi. Mozambique. Angola. ait
produce hides in quantity though actual output 1s not known. However. they are
thought to lack tanning capacity and that those hides which are exported by these
countries, are delivered in the salt cureC raw state Botswana and Zimbabwe have
the tanming capacity to convert these countnes hides into the semiprocessed

" wetblue state pending development of their own tanning capacity

It follows logically that. f hide outputs from SADCC countries other than Butswana
and Zimbabwe are added ino the !ata* the production of chrome tanming salts in
the SADCC area is almost certainly wabie at the present ime

2)Preconditions for the investment proposal

The Government of Zimbabwe's current development plan s based on . .verage
growth rate GDP of 5 per cent  To ac'veve this the following investment measures
will be pursued
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Investment in productive and export oniented sectors by public and private inancing
with external resources support.

Investment in impont substitution industnes that utilize locally produced raw
materials.

Judicious attraction and applcanon of foreign investiment in parinership with local
capttal with a view 10 expanding the productive capacity of the e-onomy and
developing Zimbabwe’s lechnologica. capacity.

The volume of raw hide production vanes with climatic conditions such as drought
and other factors and, over the last ten years, has averaged 578,000 pieces. The
diterence between tannery takeup and actual hide production has in the past been
exporied as salticured raw hide. Since 1982 the trend has been 10 lower slaughter
rates ang therefore lower hude proJduction. Estimates lor 1986 are as low as
£20.000pcs This s barely suthcient 1o meet local needs and inished leather expon
commitmenls

Inhally the hide shortage was met by the Coid Storage Commussion which is a
parastalal organization and the largest hide producer inthe country, agreeing to hmit
raw hide exports to 25 per cent of production However, with the continuance of
faling slaughter rates, tanners are increasingly calling for a ban on all hide exports

Basically, there are three stages in the conversion of raw hige 1o finished leather.
These are: the slaughter and flay of the animal followed by temporary curing of the
hide. usually with common salt or by sun/shade drying to reduce moisture content

On receipt at a tannery, the salt cured raw hide is soaked and then converted to
what is known as semiprocessed welblue leather with chrome tanning salts. The
third stage is conversion of the semiprocessed wetblue leather into finished leather
of the required colour, fiexibility and finish for final manufacture into leathergoods
and footwear. Hides can be exported either in the form of sail cured raw hide or in
the lorm of wel-biue

In connection with the expor of semiprocessed welblue hides as opposed 10 salt
cured raw hides, 3 point of remendous signilican;e 10 the whole ot SADCC Africa
hes inthe tact that tannernes in Europe, which constitute the man export market, are
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being increasingly hampered by several anipoliution regulations. Comphance with
such reguiations is both aifficuk and expensive. In consequence, overseas tan-
neries are increasingly anxious 10 move away from traditionally imported sait cured
raw hides inio the imporn ol semiprocessed we! blue for the production of which
chrome tanning salts are a basic requirement. Rt should be noted that one of the
conddions for the -establishment of basic industries n Zimbabwe is that such
industries should in no way contrbute 10 the poliution ol the environment. Rt is
therefore expecied that the Government would ensure lh.al regulations relating 1o
industry and environment will be properly adhered to.

2)imbabwe has a large percentage ol the world’s reserves of Chrome Ore. One of
the products which couid be produced trom this resource is Chrome Tanming Salt
which 1s used in the leather indusliry in the primary tanning process 107 raw hides
and sluns The 1otal regional requrement for chrome tanning salts 1s at present
imported although the production of 3 local substitute was attempted in 1377 This
plant. owned by Rio Tinto, produced a hquid torm of Chrome Tanming Salt rather
than, as with the imporied product, a spraydried powder. Consequently transpor
and dehvery costs were high. Also, while the product proved usablie. there were
prctlems of vanation in percentage of chrome content and crystalhzation during
winter From an operational point of view the localiy produced Chrome Tanning
Salts proved 10 be more expensive than the imported product.

Regwonal demand 1s thought 10 be as follows

Zimbabwe 960 tons per annum
Botswana 4001tlons p 3
Zambia 1001tons p a.
Malawi 100tons p a
SADCC 100tons p a
Total 1,660 1ons p. a.

The current 1anded cost of Chrome Tanning Salis is Z$ 800 per ton and therefore
marketl demand 1s eshmated al approximately 2$ 3.000.000 p a n the SADCC

regon

141




The production of Chvome Tanning Salts would involve the use of chromum ore
converied 1o Sodwm Chromale using Soda Ash and heat. The Sodium Chromate
is converted 1o Sodium Dichromate with Sulphuric Acid and reduced with Sulphur
Dioxide or Sugar Molasses 10 form a Chrome Slurry with 3 12to 16 per cent Chrome
Oxide content (70 per cent mass per volume). The side produce Sodwm Sulphate

]

I

is recovered. I
i

The Shurry is then spray dried 10 yield a Chrome Tanning Sait with a 25 per cent
Chrome Oxide content. The dry product is bagged tor distribution.

e Y Y

To undenake this process, the following facikties would be required:

1) 8-10.000 tons of raw Ore

2) 2.000 tons of Soda Ash

3) 2.000 tons of Sulphunc Acid

4) 700 tons of Molasses or Sulphur Dioxde

S) A batl mill

€ A high capacily kiln

7) Tanks. agnators, separators and hiters

8) A spray-orying tower for 2.5 tons of liquid per hour.

The scope of contracting services ;

The consutant is expected lo prepare the feasibility study in accordance with the ! N
UNIDO approach and methodology as embodied in the Manual for ine Proeparation .
o! Industrial F easibility Studies (10/206). The attached “Guidehnes lor COMIuSSI0n-

ing Feasibility Studies to Consulting Firms™ are an integral pan of these “Terms of

Reterence” (TOR) and were esiablished in an atiempl 10 standardize UNIDO's

pre invesimenl work
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with the alore-mentioned UNIDO “Manual for the Preparation of
udies™. the feasidiity study has lo consist of 10 chapters. each

In accordance

Industnat Feasiility St
providing detailed znalyses and information inthe way outlined below:

Section | Executive summary
Section il Project background and history
Section Il Markel and plant capacity

Section IV Materials and inpuls

Secton V Locaton and site

Section VI Project engineernng

Section Vii Plant organizationand overhead costs
Section Viil Manpower

Section 1X implementabon schedulng

Section X ~ Financial and economic evaluation

The teasibilily study should define and analyse in detail all the cntical elements tha!

relate 1o the economics and technology for producing Chrome Tanming Salts,

including swze and nature of current and optimaldemand. projected demand. modes

and channels of distribybor of finished products, markeung strategy and sales

promotion, related COSIS. leasiple normal plant capaciy 1aking nlo account

demand, ..chnology and available raw matenals, the vanous raw materal optons,
1hewr availabilty. sutability and costs. location and site of the plant, project engineer-

ing. selechion o commercially proven process avaiable tor hcensing and know-how

transfer, kst of equipment and machinery required for each plant section, thew

speciicalions and costs; process flow diagrams; ulilities required, quantily and

costs. infrastructure and other tacilities relating 1o selected location and sie; energy

consumption and cost. manpower requirements, 1abour and statf, local and ex-

painate, trainng requirements, moce ol implementation and ime schedules and

related cosis. selection of engineenng contractor, hinancial analysis. investment

costs, production cosls. sales revenues, project inancing plan, and ascertaining
commercial prolitabiily, sensitwity analysis factors altectng emerging prottabily.
cosls of raw matenals. seling pnce o! hmished products, constraints on cost

reduchion, economic evaluahon coninbution of project 1o the national economy

oo
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The feasibilty study of the consulting firm should contain a complete evaluation,
applying whenever possile, oompm.er supported analytical methca's such as the
UNIDO Computer Model for Feasibility Analysis and Reporting (COMFAR).

Close contact will be estabkshed with the Leaiher Institute of Zimbabwe (L1Z) which
will aiso guide and supnort the consulting firm’s experts i their work and in their fact
linding

The project will be implemented by 3 consulting firrn under subcontract with UNIDO.
The consulting team wilt consist of three experts, one Chrome-Ore processing

expert, one plant design engineer and a market and financial analyst

For the performance of tus obhgat:on under the contraci, the Contractor shall make
available a to1al of 6 man-months of services as follows:

1 Team leader (expert in Chvome Ore processing) 2 m/m

1 Piant design Engineer 2mm
1 Markel’Financial Analyst 2m'm
6mm

The Government has confirmed that it will proviGe transportation, accomodation at
ihe UN rate and counterpan personnel (2 chemical engineers, mining expen.
tinancial expent, secrelary and dralismen) 1o assist the consultants intheir ield work:
provicie informaton and data as required  Oftice faciliies and local fransportation
will also be provided 10 the consultants  The Government contributions will be in
kind and’or local currency

(;encral time schedule

The Contraclor wilt keep the icliowing ime schedule’
- The team leader of the consulting hrm will be brieled for two days in Vienna
prior 10 the departure of the leam (o the project ared

- Theteam leader will be debrieled for lwo days in Vienna foliowing the work in
the project area




. Aprogress report will be submitted at mid-term dunng the work in the project
area.

- Adralt hnal report will be submited to UNIDO within six months from the date
of commencement of the lield work.

. The final report will be submitied one month after the Conlractor has received
UNIDO's comments on the draft final report.

Personnel in the ficld

The Contractor's team should consist of at least 3 speciahisis, viz :

(a) One expen in Chrome Ore processing {suggested team leader) who will be a
geologist or an NOrGanic chemist with extensive expenence n Chromium Ores
upsiream and downsiream processing He will suggest suitable methods and
equipment needed for roasting and leaching of Chromium Ores and conversion 1o
Chromum Salts for leathertanning He will also take inlo account the safety aspecls

in processing Chromium Ores

{b) One expenenced plant design engineer who in consultabon with the expern In
Chromium Ore processing, will select suable site(s), provide the basic design of
the plant, Iist of equipment, buildings needed. ulilily services and manpower require-
ments with probable cost in local and foreign currency

(c) One Markel'Financial Analyst with experience in project preparation and evalua-
tion, preferably acquainted with computerized methods and in the assessment of
marke! potential, distribution, sales and marketing of Chrome Tanning Salls. ex-
penence in developing countries highly desirable;

The team should have access to specialists in other fields, as needed All of them
should have practical knowledge of developing countnes. The Contractor may
suggest another composilion ofthe team andthe allocationof man-months proposed

above lor UNIDO's consideration

Participation of counterparts in the Contractor’s work.

UNIDO requests that the Zimbabwean counterpan be associated al ali phases with
the Contractor's work in order 1o familianze them with the project trom the very
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beginning. Potential knvestors. including development financing of industnal
jnvestment institutions, should also be involved atan early stage ofthe Contractor's

work, whenever possible.

LANGUAGE REQUIREMENTS
The working language of the Contractor's field personnel will be English.

REPORTS

{a)The Contractor will submit to UNIDO in line with the time schedule indicated
under C). 10 copies of the dratt final report in English

(b)The Contractor will submit 10 UNIDO 35 copies of the final version of the
feasibility study. after a discussion n UNIDO has taken place and the parties

concerned have had an opportunity to comment
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LEATHER : An Undcrstanding

CHROME TANNING. PRACTICE.

The primary function of the tanning agent is to stabiize the collagen hibers so that
they are no longer biodegradable. The manufacture of leather can be divided into
three separale phases. Historically, the first took place in the beam house wt e
the skin was prepared lor tanning. The next phase was done in the tanyard. The
last phase is hnishing. The beamhouse was so named because the steps carried
out In this pan ol the process onginally were carried out by hand, with the skin lad
over a log or beam. Tanning was done in an ouldoor tanyard in pits or holes in the
ground containing the tanning solutions. Finishing was developed much later and
protects the grain surface of the hide and enhances its appearance Although
methods have changed greatly. the beamhouse and tanyard still exist in modern
tanneries Some of the proteins in the raw skin must be removed in order 10 Mmake
satisfactory leather. In addition. the collagen fiber structure must be modified to
allow tull and uniform penetration of the tanning chemucals  All of the Ioliowing
tactors have an elfect on the product of any step of the leathermaking process
lemperature_ lime_concentration of reactants. and the amount of mechanical action

The hides generally are receved by the tanner in a salt-or brine-cured cond.lion
The curing dehydrates the hide, which may contain as much as 14% ol its waight
as salt A tresh hide contains ca 64% waler, atter brine cunng it contains €a 45%
waler and 41% protein, only 2/3 of which is leathermaking collagen. The hrs! step
1akhen by the tanner is to remove the salt and 1o rehydrate the hbres by soaking A
detergent usually is added 10 speed up the hydration. The soaking procedure also
removes water-soluble proteins and washes the hide free of manure and din. The -
period of soaking generally is from 12-24 hours. ;

Next, the hairr must be removed The keralin has a large content of Sulphur

containing Amino Acids, mainly cystine  This Amino Acid's Disulide cross-links )
stabilize the Protein molecules. resulting in 3 stable hair iber. Hair removal can be
accomphished with 3 saturated solution of Czicium Hydroxide (Lime) alone or in
combination with a sharpening agent, eg. Arsemic or Cyande (both of which are no
tonger used) or Sodwum Sulphide of Sodium Hydrosulphate. Lime by itsell does not
aissotve the haw but only loosens it in the base of the hair folicle for easy removal

%—_—__-—_———_—_——1_47___*




Leather : An Understanding

by an un-hawving machine. This labour- intensive apparatus scrapes the loosened
haw from the surface of the skin and is termed a hair-save process.

Because of the small market lor hair and the importance of time, a hair-burn process
more commonly is used. Although Sulphide at a pH greater than 11.5 can dissolve
the hair in as littie as 30- 40 min, the usual Sulphide unhairing process takes from
4-6 h. Although it is rapid and requies less manpower than the hair- save process,
it contributes heavily to the poltution load (BOD) in the tannery effiuent.

In many lanneries, the relatively brief unhainng step is foliowed by a longer (4-16 h)
liming step. The spent unhairng kquors with the dissolved hair are drained from the
hides and a fresh saturated Lime solution is added. The action of lime not only
loosens the hair but opens up the coliagen fiber structure. Collagen swells outside
ol its isoelecinc point in either Acid or Base in 8-48 h. This swelling leads to
subsequent fibre separation and allows rap«d penelration of tanning chemicals
Additional proteins also are removed in the kming stage, and some hydrolysis of
amde side chains of the collagen to acid side chains takes place and aidsthe lanning
reaction, since the acid groups are the pnmary source of binding tor Chromium
1anning agenits

The hming step, when complete, is followed by delming and bating The hide is
washed 1o remove soluble hme and hair particles. At this point, the stock is at a pH
o! 125 The most widely used dehming sal is Ammonium Sulphate, which lowers
the pH 10 8-S. a range in which the enzymes in the bate can act properly. The bate
1S a preparation of pancrealic enzymes that usually are absorbed on sawdust. The
efiective enzymes are proleases which break down additional miscellaneous
proteins. Bating achon usually is short, ie, ca 1-4 h. Immediately afier the bating,
ihe hides are pickled with sulphuric acid 1o lower the hide pH 1o less than 3. Sodium
Chionde 15 added lo prevent acid swelling. A fuil pickle requires at least two hours.
Because the addmion ol a sirong acid 10 waler generales a greal deal of heat, care
must be taken 10 prevent denaturation of the collagen. Once the hide is in the acid
condihion, it i1s prepared for the 1anning operation

At a pH of 28, Chrome Sulphate (usually Ca 33% basicily) 1s soluble. After the
tanning solution has been allowed to fully penetrale the hide, the pH is raised slowly
with Sodium Bicarbonate By the ime 3 pH of 3 4.3 6 is oblained, the Chrome has
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reacted with the coliagen 1o produce 3 fully preserved, tanned hide. Al this pont,
the hide is said 1o be in the blue. Axhough specilic procedures are followed in the
beam house for a partcular type of finished leather, the blue stage allows many
options in the next phases of leather manuiacture.

The tanned hides generally are stacked overnight and the Chrome further fixes onto
the coltagen. They then are put through a hide wringer SO that they are almost dry
1o the touch and then are sorted for quality and thickness. Each hide is selected 1o
be made into a particular leather product line, eg. lo be heavy- of ghtweight shoe
leather 10 be naked grain, of, because of poor grain condition, 1o be heavily hinished
Once the choice has been made, the hide is spiit 10 the desired thickness. The spit.
which is fromthe tiesh side of the hide. is either sold 10 a split tanner or is processed
further in the same tannery to make spht leather.

THEORY

Chrome lar.ming generally is carned out by adding the acidified hide to an aqueous
solution of trivalent Chromium Sulphate of 30-50% basicity. By using a combinalion
of ge!l- permeation chromatography. gel electrophoresis, ion-exchange chromalog-
raphy. and spectroscopic techniques, & was established that there are at least 10
ionic and neutral complexes in a 33% Basic Chrome Sulphate solution.

The reactions of these Basic Chromwm Sulphate tanning solutions with hide
collagen have been studied. It is firmly estabblished that cross-hinking is ac-
complished by bonding of the various chromium spices with free Carboxyl groups
in the collagen side chains. The liming of hides is effective in providing addtional
Carboxyl groups by chemical hydrolysis of Amide side chains.

The reactions that cantake place as the Carboxylate ions, which are attachedto the
collagen, enter one of these complexes. The Carboxylate group can displace water
from the ion (9% abundance) o form monodentale bonds, or bidentate coordinate
bonds with binuclear complexes.

Two mechanisms by which cross-hinking can occur are straight-forward entry of two
Carboxylate ions into the same chrome complex and olation which nvolves elimina-
won of waler and formation of a linkage between two compliexes. The olation
reaction 1s favoured by an increase in the alhalinity of the reaction mixture As the
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reactions proceed and mulinuciear compiexes form with muliple olate bridges,
Hydronium ions are released and highly stable Oxalate bridges are formed. There
is evidence that Bidentate Suiphate groups remain in the final compiex after curing
and drying. Apparently they play a role in improving stability of the complexes

Simitar coordination complexes are involved in other mineral tannages. All ol these
complexes can be reversed or moddied by acids, salts, strong bases and chelating
agents. Chromium complexes, although more difficult to form, have the advantage
over other complexing cations of reacting much more slowly inthese hgand replace-
ment reactions and, therefore, producing leather that is more stable and serviceable
inuse Chromium 3. also is unique in is resistance 1o Oxidaton.

VEGETABLE TANNING. PRACTICE.

Leathers made with a full vegetable tannage are used for shoe soles, belts, saddies.
upholstery. kming. and luggage. Vegetable tanning produces a fullness and resihen-
cy characteristic of only this type of tannage. It has certain molding charactenstics
s0 that, in sole leather, 3 shoe is produced that adapts 1o the shape of the individual
oot Vegetable-tanned leathers also have good strength and dimensional stability
and. thus. hind use In power-transmission belts Their Hydrophihc character is a
great aid in shoe knings for the removal of perspiration from the fool

Vegetabie tanins are the water-soluble exiracts of varnous pans of pi~ .« matenals.
including the wood. bark, leaves, fruits. pods. and roots. Some sources contain up
10 20% tanmin  The extraclion process yields 3 mixture of tannins and nontannins,
the tugher the proportion of tannins 10 nontannins, the more valuable the extract.
The tanmin content 1s analyzed by an empirical method involving the reaction of the
exiract with a specsally prepared hide powder under specitied conditions 1n general,
the same steps are carried out in preparing the hide for vegetable tannage as are
carned out in prepanng the hidélor chrome 1annage, eg. the hair is removed by the
same chermicals However, 3 much slower process is used and, frequently, involves
as long as five days ol soaking in pits  The hides are exposed st 1o saturated
solutions of kme and then are moved into other pits i which small amounts of
Sodwm Sulphide are present Inihal exposure of the hair keratin 10 the alkal in the
absence of Sulphide produces a reaction known as immunization The main

chemucal reachon occunng in this process is a conversion of the crystinyl residues
in the keratin 10 Lanthionyl residues, the latler provides a much more siable
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cross-link 10 the protein than the lormer. The resulting hair fibre is much resistant
1o chemical attack than is the nonimmunized fibre. Al the end of the five days. the
epidermis and hair have been loosened in the folicles by the chemicals and are
mechanically scrapped Irom the hide in unhaifing machines. This lengthy iming
and dehairing step is necessary 1o open up the fibres of the hide in such a way as
to prepare them for penelration by the vegetabe tannins. )

The hides then are mechanically fieshed and returned to vals where they are
chemically dehmed with Ammonium Sulphate and baled with pancrealic enzymes.
The pH is adjusted ultimately to 5. The hides then are placed on frames which are
lowered inlo vals containing tannin solutions and are gently agitated They are
subjected over 3 number of days 10 3 series of vegetable 1annins ol increasing
strengths  Slow. thorough penetration of the hide is accomplished without case
hardening (surface accumulation of tannins). This may be done by moving the frame
trom pit 10 pit where tanning solutions of increasing sirengths are present or by
pumping solutions of tannins from pit 1o pt over a penod of ime while the hides
remain in one pit. The entire process takes  three weeks. The tanming hquors
normally contain Phenolic syntans (synthetic tannins) for color control and Naph-

thalene syntans for sludge dispersancy

~ecently, a more rapid, mnimum-elfiuent vegetable tanning system, known as the
Liran process has been developed The lired and bated hides are treated for 24
h in a pt with 5% Sodum Hexamelaphosphate (Calgon) solution and suthicient
Sulphuric Acid 1o achieve a pH of 2.8 at the end of that time. This part of the process
has become known as the Cailgon pickle. The solution is reused daily, being
regenerated with additional Calgon and Sulphuric Acid, and is discarded only once
a year. The treatment presumably prepares the hides for a more rapid vegelable
tanning process. and the recommended one with varied concentrations of wattle
(mimosa) takes 11 d Again, the tannin liquors are recirculated and reused. Funher
ninishing of leathers that have been prepared by the Liritan process is the same as
lor those prepared by conventional processes. First introduced in 1960, the Lintan
process has spread throughout the world

The 1anned hdes are further processed in orde: 10 clean the surtace of the hides of
excessive amounts of tannins (usually unbound tannin) and then are wrung iree of
excess water and are oled Oing is carned oul in a drumwithoils added 1o lubricate
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the leather fibers plus a variely of materials that may be drummed into the leather
for the purpose ol achéieving specilic properties in the final product. The recipes that
are used are largely the inventions of the individu ai tanner and may include powered
Lignin preparations, Naphthalene syntan, Epsom salt, com sugar, salts of Organic
Acids, Bicarbonales, and Borax. Most of the solids are added as such, the sugar is
usually added in the molten form, and the ol, of course, as-the liquid. The leather
then is hung so as to dry slowly for one week. At the stan, air at  90-95% rh and
no more than 37.8 Deg C is siowly circulated through the drying loft. The relative
humidity is decreased siowly so that, at the end ol the week, the moisture content
of the leatheris  10-12%.

The grain surface then is sponged with a dilute oil preparation and is rolled
repeatedly under considerable pressure with a highly polished metal (usually Brass)
cyhinder on a large pendulum-type machine. The leather is moved back and forth
under the pendulum arm by an operator as the arm strikes down on the leather. The
pressure also 1s regulated by the operator. This operation pack& the fibres of the
leather and imparts a characterislic gloss to the grain  The leather is allowed to dry,
15 dip-washed in a solubon containing a small amount of wax, is redried. and is given
a tinal dry roling

THEORY.

Functionally, the vegetable 1annins are Polyphenolic compounds They are empin-
cally dided into two groups. the Hydrolyzable tannins and the condensed tannins

The Hydrolyzable tannins are derivatives of Pyrogaliol  The distinguishing
charaslenstic 1s that, as a group, they produce solutions when boiled in dilute mineral
acds Chesinut and Myrobalan are typical hydrolyzable tannins. The condensed
1annins are denvatives of catechol and commonly undergo condensation reactions
when heated with mineral acids, thereby producing precipitates. Hemiock and Wattle
are ol this type

It 15 rughly hikely that no cross-hnking of the protein. other than by the tormation of
Hydrogen bonds. takes place as a result of vegetable tanming  This results from a
displacement of Hydrogen-bonded water molecules by the Phenolc groups ol the
1annins with the formation ol Hydrogen bonding belween these groups and the
Peplide bonds of the protein chains The large size of these molecules and the large
amounts of tannin that are used produce a coaling on the tibres as well as Nil the
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voids of the leather. In some cases. as much as 50 wt % of tannin is incorporated
inio the hide.

Sole leather is the predominant leather manutactured by vegetable tanning. Proces-
ses for other types of leathers (bels, hamesses) made by vegelable tanning are
very similar. Calllehides are the raw material used for this purpose, with cowhides
producing the Bghter (thinner) leathers and steerhides the heavier (thicker) leathers.
Historically, sole-leather weight (‘hickness) has been measured in irons (one won =
0 53 mm). Cowhides yield leathers ranging from six 1o nine irons and are used
primarily for kghtweight shoes, eg, women's shoes: steerhides yield leathers ranging
from nine 10 twelve rons and are used in heavier shoes. eg. men’s shoes

OTHER TANNAGES.

Chrome and vegelable 1annages have greater commercial impontance than those
tha! are considered below Most of these tannages are pretannages or post-tan-
nages for Chvome or vegelable processes and are employed 10 gve such qualiies
as tiing. kghter shade lor dyeing. and reduction of tannery effiuent Only oc-
caswonally are they used alone

MINERAL TANNAGES.

The principal meneraltannage other than Chromumis Zirconiwmiannage Zirconium
tannage has been compared to Chrome tannage but seems 1o form complexes
laster Stronger acdity pickles usually are employed o slow the reaction, and the
pH 1s raised more slowly. Exira salt is used lo repress swelling 2t the lower pH.
Pretannage with Aidehyde somelimes is employed. Zirconum 1annage leads 1o
tarly firm, full white leathers, which unike Chrome, are white throughout the cross
secton. The mechamism of Zirconium 1annage is unresolved bul there seems 1o be
an inial uptake of Anionic Zirconium salts at low pH. However, for satistactory
leather qualty. 4 1s necessary 1o have subsequent neutralization, which converts the
Zrcomum compiex 10 a calionic state at which ime some Polymernizaton may occur

Alurminum tannage requires very low inihial pH and large quantities of neutral salt to
repress both swelkng and rapid flocculation of aluminum salts as the pH s raised
This type of 1annage leads 10 1eathers that tend to dry out and to become hard and
horny unless much salt 1s uscd, even then, the leather tends 10 be llat and papery

e T

S




1
i
i
I
i
i
i
i
I
i
i
i
i
i
i
i
1
i
i
i
1
i
{

Leather An Understandng

in feel  Aluminum tannage is used in comtanation with other 1annages. Renawed
interest in such combinalion tannages is being generaled in view oOf increasing
regulation agans! chrome 1annery wastes. The following recommendations have
been made: a mimosa vegetabie pretannage followed by Aluminum tannage. a
combined tannage wih Clvomwm, Alum, and Glutaraldehyde with inClusion of
Acryhc Acid Polymers to increase Aluminum fixation and a combination Chromium
and Alumsnum 1annage 1o reduce Chrome waste ’

lron 1annage also tends 10 give fiat, papery leather. Iniial work indicated poor
resistance 0 aging.  However, it seems probabie that the early leathers received
insutiicient tannage. lron- 1anned leathers have very lttle commercial importance,
possibly in part because of the intense black coloration produced by iron reachon
with Phenolics, which are the principal components of the vegetable tanmis and
syntans so widely employed as retans in lannenes

Polyphosphates are excelient pretannages for vegelabie tanning Optimum
molecular weights of the Polyphosphates are from 1500- 2500 The Lirtan Polyphos-
phate-vegetatie combinahion 1annage process. as a no-eftluent rapid tannage for
soie leather 1s ysed by sole-leather 1anneries throughout the world

Sikca tannage i1s etfected by the formation of Siicic Acid and its penetration into the
shinin the form of sols of monomenc Silicic Acid or 1S low molecular weight polymers

However, tortannage 10 occur, Polymenzation of the sols must take piace within the
skin The Silicic Acid 1s fixed 10 the protein by coordinate bonds and, al the same
tme . 1s Polymenzedin long chains. Dithiculties in etfecting this reaction reproducibly
and leather weakness have hindered the use ol Silica 1annage, although it has been
used in some instances 10 oblain fuller leather in combination with more stable
1annages

POLYPHENOLIC SYNTANS.

Polyphenolic syntans are low molecular weight condensation polymers ol aromatic
Phenols. usually with Formaidehyde They usually are Sulphonated for increased
water solubiiity  intially, work on these malenals was carned out in order to hind a
replacement tor the natural vegetabie tanmins that would be consistent in aclion ang
easiy puniied The vanely, avalabiity, and cheapness of the nalural 1annins, in
general, have precluded this approach, except lor synlans that were developed as
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strategic matenals when supphes might be cut off in time of war. During World War
11, Orotan was developed by the Rohm and Haas Company; it was claimed that
Orotan could completely substitute the natural vegetable tanmins as the tanning
material in vegetable-tanned leathers. However, during peacetime and because of
their greater cosl, the symans are used exiensively only in combination lannages.
usually following Chrome tannage. They are used to control leather lulness, area
yield, color, and the electrical charge of the leather. The latter aifects dyeing and
tatliquoring operations.

RESIN TANNAGES.

The pnncipal resintannages are those performed with the Amsnoplast resins. These
are now Molecular Weight, Polylunctional, Organic compounds whose reaclive
groups are N-methylol or N-alkoxymethyl groups. They usually are made from
Polyamines, eg. Melamine or Urea or Dicyandiamide. by reaction with Formal-
dehyde and water 10 form N-methyio! groups or by reaction with Formaldehyde and
an aicohol 1o form N- alkoxymethyl groups A simple monomenc member of the
group 1s Hexa (methoxymethyl} Melamine Alkoxylation need not be carned so far
as wilth Hexamethoxymethy! Melamine. Residual amino groups can be left
Monosubstitution rather than disubstituhion also can be done. The matlenals are
capable of sell-condensanon 10 release aicohol, or water for N-methylol types, or
Formaidehyde and they react strongly with Amines or Alcohols

The matenals used for 1anning usually are of low Molecular Weight, the degree o!
Polymerization being from 2-3, and are waier soluble. The reactivity of the N.
methylol types is greater than that of the N-alkoxymethyl types, but the latter are
more stabie to handing The low molecular weight materials are incorporated inlo
the leather by drumming  Then the pH is dropped and, under acid catalysis, both
sell-cc}ndensahon and reaction with Amino and Hydroxyl groups of the prolein can
occur!

Acrylic resin syntans containing muliple Camboxyhic Acid groups have gained
nncrea:sed commercial atiention Such Polycarboxyhc Acd Polymers can be
expecied o increase hixation of mineral 1annages and can ehminate the possible
1oxc hazards trom unreacted Phenols or Formaldehyde which might be present in
some b! the other types of syntans
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OIL TANNAGE.

Oil 1anning produces leathers with unique characteristics. Ou-l1anned chamois
leather is very solt and sirelchy, absorbent of water which can be readily squeezed
out again and, because i also absorbs grease, is an ideal material for cleaning such
tems as auto windows and spectacles. The grease is removed Iram the chamois
by akaline washes with soaps, and the chamoiscan be reused many limes. Because
of the s>hness and suppleness imparted by ol tannage, it also has been used for
tanning furs. Here, however, 10 avoid excessive stretchiness, it usually is employed
as a combination tannage with Alum, Chrome Alum, and/or Aldehyde tannage.

Chamois leather onginally was made from the skin of the Chamois, a goathke
antelope tound in the French Pyrenees Now, however, it is made principally from
sheepskins wilth the grain layer spht off. although other loose-lextured shins are
empioyed The tanning process consists of stulting the beamed skins with as much
oun as possdle (principally unsaturated manne oils) and then subjecting the oiled
skins 1o condiions tavounng autoxidation of the oils  Theones of tannage nvolve
not only Polymenzation of the oil but projections of tannage with Aidehydes formec
trom Oxidative chain scission of the o, Epoxy formation, and Acrolien formation
However, n view of the necessity for free-1adial lormation pnor 10 the above
processes. the case of formation of these free radials on the Methylene group alpha
10 two unsaturated double bonds, and subsequent formation of Peroxide tree radials
from these, it seems reasonable to beheve that direct free-radical attack on the
collagen occurs This would form strong covalent bonds that are able 1o withstand
caushic washing  This concept should centainly be a pan of consideration of the
mechanism of oil tannage. It is analogous 1o the concept of Gralt Polymerization,
a process much studied for leather modification in recent years, both in the United
States and abroad (78-81). Delailed sludies of the autoxidation of oils would seem
1o give credence 10 a strong possibilily of oil 1annage being a form ¢l Grall
Polymerization when such reactions are carned on in the presence of collagenous
hide tissue

SULPHONYL CHLORIDE TANNAGE.

Sulphony! Chioride tannage for chamois-type leather was developed in Germany in
World War It with oils from a coal-gas hquefaction process The fraction that was
used boiled trom 220-320 Deg C. and t was hydrogenaled and then sulpho
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chiorinaled 1o yield a mixture of aliphatic Suiphonyl and Disulphonyl Chlondes, which
was lermed Immergan. A pretannage with Formaldehyde was advised for using
these Sulphonyl Chiorides to make chamois-type leather.

ALDEHYDE TANNAGE.

Only two Aldehydes have commercial use as l1anning agents: Formaldehyde and
Glutaraldehyde. With one excepiion, they are never used as the only tannage but
most commonly are used in conjunction with some other lanning agent, usuaily
Chromium  The one exception is in the tanning of light- coloured, including white,
glove leathers. The tunctional group in proteins that reacts with Aldehydes 1o form
Cross-links is the primary amino group of protein side chains of Lysinyl residues.
Details about the reactions which 1ake place between the Aldehydes and the Protein
Amuno groups are not known

One important ditterence between the 1annages achieved with Aldehydes is that
Formaldehyde forms cross-hinks that are disrupted easily by simple Hydrolysis.
whereas Glutaraldehyde forms cross-links that are completely stable even to
Hydrolysis with sirong acid  Thus, there is a considerable difference in the rela:ve
stabiliies of the tws tannages. Another ditference is that Formaigehyde tannage
yrelds awhite leather, wheraas Glutaraldehyde tannage produces a hght-tanleather.
When these Aldehydes Are used with other 1anning agents, the color imparted by
the adait:onal tanning agent changes the results. One combination that has been
used successlully 1o produce a white leather is that of Formaldehyde and Aluminum.

The pnncipal raw mater:ais for the production of high quality, hght-coloured glove
leathers are kid skins and hair sheepskins.  These skins are processed with
conventional chemicals through soaking and unhainng, fleshing and degreasing,
and pickling  They then are tanned with from 6-12% formalin, based on the weight
of the pickled skins. The starting pH for this 1annage usually is 2 or 3 in ambient
lemperalure condiions. During the 1anning reaction, whizh usually l1akes  16-18
h. ihe pH gradually 1s raised and the temperature is increased. The final temperature
of 35 Deg C and pH of 7 1s common Further processing includes the use of
retannages and fathquors to maintain the while or hight colour of the leather For

darker- coloured leathers. and thig combination also s frequently used for fur
tannages
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The ret2nnage of vegetable-lanned leather with Formaidehyde. which reacts under '
acioc condiions and increased lemperatures with the Polyphenolic vegetable
tannins, provides a more stable 1annage. Formaldehyde retannage of vegetable-
tanned isulate leather increases the resistance of the leather 1o perspiration.

Gluiaraldehyde is most frequently used as a retannage for chrome- l_anned leather.
Glutaraldehyde tanning resulls in the formation of extremely stable cross-lirksin the
protein. Although numerous investigations of the nature of these cross-hnks have
been made, their identity is unknown. The stability of this tannage to hydrolytic
conditions had led 1o its use in the production of leathers with improved resistance
10 hot soap solutions, to perspiration, and to akalis. Thus, leather lor use in gloves,
garments. work shoes, and nurses’ shoes lrequently is made by retanning chrome-
1anr.2d leather with Glutaraldehyde. Other improvements resulting from the use of
Glutaraldehyde retanming inciude 3 more level colounng and a belter mellowness
of the leather

Aithough the most Irequent use of Glutaraldehyde is as a retanming agent, tollowing
Chrome 1anning. it can be used quite elfectively with vegetabie tanning e:ther as 3
prelanning cgent or as a retanming agent  When used in the former manner, the
subsequent penetraton of the vegetable tannin exiract is very rapid and the
properhies (2g. shnnkage lemperature, waier solubles, and perspiration resistance}
are much improved When used in the latter manner, d leads 1o improvements in
these properties in addition 1o an increase in thickness of the leather.

POST-TANNING. RETANNING, DYEING, AND FATLIQUORING.

Durning the early aging period, whenthe leather s stacked. there is a gradual dechne
in the pH ol the slock as increased Chrome hixation, Olation, and Oxolation occur
Consequenlly, atier transter to a drum, the stock is neutralized 1o a desired pH,
Irequently is retarned. and then is dyed and tathquored in rapid succession in the
same drum

The acidic, Chrome-tanned leather 1s hughly cationic In nature, since it is well below
the 1soelr Zinc point of collagen which | after the hming process, has an isoelecinc
point ol 5 4 Neutrahzation pushes leather closer 1o the isoelectnc point and reduces
the surface charge on the prolein This is important because many of the dyes that
are employed are amonic If the leather 1s 100 cationic, the precipitation of the anionk
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dye at the surlace occurs rapidly. the dye is conlined loo much 10 superticial layérs.
and dye is considered 100 astringent. Neulralization of the surface layer slows the
catonic/anionic inleraction and allows deeper penetration of the dyestulfi. Retan-
nage aiso affects the surface charge on the leather. Many of the syntans employed
for retannage are salts of Naphihalene Sulfonates or other Organic Sulfonales
having an anionic charge. They occupy many of the cationic sites on the leather
and. thus, change the net charge and alfect dye penetration and combination. The
natural vegetable tannins and Polypt-:enolic symans also are anionic in character
and allect the dyéing process It highly vegetable re-tanned, the leather composite
becomes anionic and usually requires the ulilization of basic dyes. Hence, vegitabie
retans are used not only 1o impart vegitable-tanned leather charactenstics, eg. the
dimensional stability to changes in relative humidity, increased fuliness and temper,
and ability to be tooled, but for their eflects on leather dyeing and appearance.

Fatliquonng is the apphcaton ol oi-in-waler emulsions to the leather. It usually
succeeds the dyeing process. although some tanneries apply them simultaneously
rather than in rapd succession. The oil emwulsions usually are drummed in at
elevated temperatures Commercially used oils usually are ol amimal or vegetable
ongin and of relatively low oidine number, although cod and other manne oils are
somehimes included but usually in minor amounts  Fathquoring emulsions may be
anipnic nonionic. or cationic  Blends of nonionic with one of tne other classes
irequently are employed lo assist oil penetralion; the nonionic surphactant prolongs
tne slabiily of the oii alter ts anionmic or cahonic charge has been neulralised

Protective colloids, eg. gums, starches, and proteins, also can be used to prolong
emulsion stability, and emulsions prepared in their presence Irequently are of iner
particle size than otherwise is oblained Anionic fatliquors usually are prepared from
mixures of either Sulphated or Sulphonated oils with raw oils. Cationic fatliquors
usually are blends of alkylated long chain amines together with raw oils. However,
synthetic surphactants of the desired type may be added 1o both. The polar
components tend 10 be bo:und 10 the protein, probably mostly by ion-dipole interac-
tion  The raw oils have more treedom lo migrate bul tend io stay in the area of the
bound oil, probably by a ;;rocess ol mulyai solubility  The principal function of the
1athquonng oils is 10 reduce the .. unt of fibre cohesion dunng the drying process

Lubrication of the leather 1$ an 1w 13nt bul secondary elfect Because ol distnbu-

honis much affected by the distnbution of s,omic charges in varnous strata of the dyed
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and undyed leathers_ a variety ol tempers, fiexiilities, and stretch charactenslics
can be attained.

ORYING.

Once all of the wet operations have been completed, the leather can be dried which
not only involves removal ol excess water, bringing the moisiure content close to
that of the finished leather, but completes the reactions of some of the malerials (eg.
tanning agents, fatliquors, and dyes) with which the hide has been treated. Leather
drying occurs by removal of water first from the surace of the leather and then by a
ditusion-controlled process from within the leather. it drying at the surface occurs
100 rapudly belore the diffusion can occur, the surface becomes dehydrated and,
eventually, hard and the intenor remains moist. B dehydration proceeds 100 1ar. the
surtace can never be rewelled completely. Thus, the drying operation muslt be
carelully controlied Propery tanned leather can be dried more rap:dly and easily
than untanned collagen One of the creteria of a tannage is that the leather is solt
whenr dry The exlent 1o which this is the case depends on tf\e type ol 1annage and
olher matenals (latihGquors especially) presenl. Even so, drying is accomphshed
ungaer caretully conirolied conditions of temperature, humidity, and aw Circulation
The most fundamental and oldest method involves simple air drying of hides and
skins that are hung over supports  Currently this is done, but the drying chambers
are programmed 1n some manner 1o control the conaditions  Since the hides ang
skins are not heid in any shape, ie, resirained, shrinkage occurs with aresulting area
loss To a imited extent, this problem has been overcome by tacking the hides and
skhins 1iat 1o boards A vanation of the above is togghng in this practice, the hides
and skins are sireiched out over screens or perforated plates, called loggle irames,
and are clamped in place The frames that conlain the wet hides and skins are
placed in drying units Large units are available with several frames mounted on
tracks so that the frames can be easily shd inio and out ot the units.

Another method involves pasting the hides or skins, grain-side down, 1o plales ol
glass. porcelain. or metal These plales are mounted on tracks that move inlo and
oul of large drying units  The leather dries trcm the tiesh side only and a3 smoother,
tiatter grain g achieved on the leather
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The most recently developed method is vacuum orying. The hides and skins are
spread out. grain down, on a smooih, highly polished, heated. slainiess sleel plate
in which the temperature is caretully controlled. A cover is lowered and sealed over
ihe plate and the space between is evacuated. This method permils rapid drying
with few problems with the product quaily because the conditions can be conirolied
much more accurately than by other methods.

COATINGS.

_Inthe process of making leather from hides of skins, great pains are taken to make

a uniform product A manutacturer of 3 parscular type of leather wili use a parnticular
animal species Yet because of variations in individual 2nimals and thew nutritional
and environmenital histories even withinthat species, manufaciure starts with a very
vanable substrate The skins vary in thickness. in the angle of weave of the tibres.
and in natural detects. nol only from animal 1o animal. but from area to area of the
skin from the same animal  The leather manutacturer minimizes these dilterences
by using processes as-unitormly as possibie, by sphiling and shaving the ieathers
to uniform thicknesses. by tanming and filling to occupy the voids in the looser-struc-
tured flanks. and by using mordants to oblamn as level dyeing as possible However,
1115 the timshing process with s apphication of natural or Synthetic Polymers and of
colorants. within and on the surface of the leather, which produces the uniformily,
appearance characlenshcs, and resistance 10 scutting and abrasion which are

required for a commercial project

Coauings for leather function as decorathon and protection The apphcationis dithcult
in so lar as providing uniformsly because of the decidedly nonunilorm subsirate
Leather coalings also have arequirement formuchgreaterflexibility and extensibility

than other coalings

The abiily 1o meel these demanding requirements for unilormily, flexibilly, and
extensibility depends 1o a large extent on primer coalings, but which are made with
specially developed emulsion polymers, mostly of the Polyacrylate type although
Butadiene Copolymers also are employed The Lalex Polymers for leather
basecoals have 1o be of exceplionally high molecular weight and exceeding low

glass-transition lemperature
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Unlortunately. Latex coatings of the type described olfer Kitle protection against
abrasion and /or scufting and higher modulus Polymers are required. These are
provided in upper coals applied from solvent soktions. Mostly Nitrocellulose or Vinyl
Chioride Copolymmer Lacquers are employed. Polyurethanes are used increasing-
ly. but their principal application for leathes has been in the specialized production
of patent-leather coalings where thermoplastic. lollowed by moisture-cured,

Polyurethanes have complelely replaced the bodied nseed-oil varnishes that used
10 be employed.

It the high modulus polymer topcoats are applied directly over the extremely low
modulus basecoals. the difference in modules leads 10 intercoat tailure during
llexing It is necessary 1o provide muliple coalings with a gradually :ncreasing
modulus in each coat from bottom to top  This prevenis a siress build-up within any
Particular coating  Usually no less than three and, more often, four or five coats are
employed The development of a class of Vinyldene Chioride-acrylate Latex
Copolymers which are parically crystallizable and, afthough of low gloss- transition
lemperature. are less thermally sensitve and ol somewhat higher modulus than
equally ic "3 Poly~ -ylates. has been found 10 aid the transition

An additonal benelt of using multiple coatings 1s the achievement of specialiashion
eltects

To preserve the long-term flexidilty achieved in the base coals by high Molecular
Weght emuision Polymers, the Polymers used in the upper coats also have been
ol as high a molecular weight as was practically feasible but with hmited solubilty

Almost all upper coals for leather have been at 10% or less solds. Hence, 90% ot
the coalings’ weight has entered the environment as volatile organic compounds
(VOC). The EPA has recommended limating VOC of surface coalings to much lower
solvent emissions for a series of industnes and is expected to do so for leather
coaungs also Consequently. emphasis is being placed on potental utihzation of
waler-based upper coals. which includz no! only the Vinyhdene Chiornde-arcylate

Copolymer Latex topcoats but waier-based Polyurethanes and lougher waler-based
Acryhcs

These water systems do nol provide the hveliness, clanity, gloss, andtashion effecls
1hat are oblanable with the current solvent system upper coats Early reports of
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radhation-curable, 100% active leather-coatng syslems may parmit avosdance of
thus difticulty Such radiatiﬁn-wrable systems consist of coatings in which the only
solvents employed are Acryhc or other Vinyl monomers. The leather and its wel
coating are passed under a beam of electrons or strong untraviolet light: Polymeriza-
tion occurs in seconds. and the solvents, instead of evaporating, become part of the
coaling. The coatings have good gloss and clarity, solvent is not emitted 1o the
environment, and energy and space requirements are reputed 1o be far less than in
conventional ovens.

A special trealment was introduced into leather finishing during the 1960s which has
assumed consixjerable commercial importance. panicularly for correcled gran
leathers This was the development of specially penetsating Polymelic precoaling
systems that migrate rapidly inlo the thermostatic or grain layer of the leather 1o hill
this upper layer with reinlorcing Polymers which reduce sculling of the leather and
improve s handiing in the shoe factories In addition, the break or hine tolds in the
leather surface are greatly improved in appearance so that the coaser grain surlace
appearance of shoe-upper leathers made from steer and cowhides could rnval or
even surpass the appearance of ine caltskin ieathers after repeated fiexing of both
ypes of leather Speciaily developed Polymers were Acrylic, Polyurethane and
Arcyhc-urethane Copolymer types Because of greater ease nhandiing. lower cos!.
and deler break improvement, Acrylics have been favoured In recent years, the
process ol making Leather / Polymer composites in conjunction with the normal wet-
processing operanons prior to inishing has been receiving considerable aftention
bothinthe US Depariment of Agriculture’s Eastern Regional Research Center and
in the Ceniral Leather Research Insttute at Magras, India Evidence ol gratting
monomers onto the leather protein structure 10 form new chemical entities has been
adduced lhe degree of graling has since been questioned bul whatever the
mechanism, the modification of leather is sufticiently great to introduce new sels of
properies One starthng example is the development of shearing and garment
leathers whose Polymer, Falliquor, and Dyes are unexiractable with dry cleaning

soivents so that they have been successfully cleansed in consumer, coin-operaled,
cleaning machines




Annexe 1.2
Extracts from PTA Treaty

SECTION TWO
ESTABLISHMENT AND PURPOSES

ARTICLE - 2
Establishment and Membership

1. THE HIGH CONTRACTING PARTIES hereby establish among their respective
States a Preferential Trade Area for Eastern and South African States. referred 10
in this Treaty as ‘the Preferential Trade Area. as a fist step towards the
establishment of a Common Market and eventually of an Economic Community for
Eastern and South African States

2 Membership of the Preferential Trade Area shall be opentothe following Eastern
and Southern African States

e The People’'s Republic of Ang.-a

e The Republc of Bolswana

e The Republiic of Burund:.

e The Federal Islamic Repudlic ! ine Como*os
e The Republic of Djibouts.

e Sociahst Ethiopra,

o The Republic of Kenya.

e The Kingdom of Lesotho.

e The Democratic Republic of Madagaskar.
o The Republic of Malaws,

o The People’s Republic ol Mozamuiqyue,

o The Republic of Rwanda,

e The Somali Democratic Reputic
e The Kingdom of Swaziland,

e Maurious

e The Repubiic o Seychelles

[
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«  The Umted Repubdlic of Tanzania;
« Tne Repuoic of Uganoa;
- The Rapublic of Zambia;

«  The Republic of Zsnbabwe;

3. The Member States of the Preferential Trade Area shall be the Eastern and
Southemn Alrican States set out in paragraph 2 of this Article thal sign, ratify or
accede 10 this Treaty and such other immediately neighbouring Alrican States that
become Member States of the Preferential Trade Area under the provisions of Article
46 ot this Treaty.

ARTICLE 3
Alms and specific undertakings of the Preferential Trade Area

1. It shall be the aim of the Prelerential Trade Area to promote co-operation and
development in ali fields of economic activity particularly in the fields of trade,
customs, industry, transport, communications, agriculture, natural resources and
monetary allairs with the aim ol raisidg the standard of kiving ol its peoples, of
toslering closer relations among its Member States, and to contribute to the progress
and development of the African continent.

2. The funclioning and development of the Preferential Trade Area shall be reviewed
in accordance with the provisions of this Trealy with a view to the establishment ol
a Common Market and eventually of an Economic Community for Eastern and

Southern African States.

3. For the purposes set out in paragraphs 1 and 2 of this Article the Member States
agree to implement the undertakings set out in paragraph 4 of this Article and as
provided for elsewhere in particular provisions of this Trealy.

4. (a) The Member States undertake by way of the Protocols annexed o this Treaty
to

1) Gradually reduce and eventually eliminale as between themselves customs
duties in respect of imports and selected commodities produced within the
Prelerential Trade Area,
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it} establish commen rutes of ongin with respect to producis that shall be
ehgible for preferential treatmeni;

m) eslablish appropriale payments and clearing arrangements among them-
selves that would faciltate trade in goods and services:

v) ltoster such co-operation among themselives in the tields of transport and
communications as would facilitate trade in goods and services;

v) co-operale in the field of industrial development;
vi) co-operale in the field of agncultural development:

vi) estabhsh conditions regulating the re-export of products within the Preleren-
lial Trade Area.

vin) promuligate regutations for facilitating transit irade within the Preferential
Trade Area.

' simphfy and harmonize their trade documents and procedures:
x} Co-operate in cusloms matters;

x1) standardize the manufacture and quality of goods.produced and traded
within the Preferental Trade Area;

xu) recogmuze the unique situation of Bolswana, Lesotho and Swaziland and ,
their membership of the Southern Alrican Customs Union within the con- t
lext of the Preferential Trade Area and 1o granklemporary exemplions 10 |
Botswana, Lesotho and Swaziland from the full apphcation of centain
provisions of thus Treaty: and

{xm) govern such other matters as may be necessary 1o lurther the ams of the
Preterential Trade Area

4 (b) The Member States further undenake o : !

1) relax or abohish quantitative and adminisirative restrnicions on trade among b
themselves,

-

n) promole the estabishment of appropriate machinery for the exchange of
agncultural products, minerals, metals, manufactures and semi-manufac- ;
tures within the Preferential Trade Area;

RIS

m) Promole the establishment of direct contacls between, and regulate the ex-
change of information among their commercial organisalions such as State ’
Irading corporations, expor promotion and markeling organizations, cham-
bers of commerce, associations of businessmen and trade information ang
publicity centres,

) ensure the apphcal:on of the mosl favoured nahion clause 1o each other,
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v) - adapt progressively their commercial policy in accordance with the

provisions of thus Treaty. and

vi) 1ake in common such other steps as ae calculated to turther the aims ol
the Preterential Trade Area.

ARTICLE 4
General Undertaking 1
The Member States shall make every efot %0 plan and direct their development .
]

pohcies with a view o creating conditions favourable for the achievement ol the aims ]
of the Preferential Trade Area and the impiementation of the provisions of this Treaty -

and shall abstain irom any measures kely to jeopardize the achievement of the

aims of the Preferential Trade Area of the implementation of the provisions of this

Treaty

SECTION THREE
INSTITUTIONS OF THE PREFERENTIAL TRADE AREA

ARTICLE 5 - Institutions

1 The institutions of the Preferential Trade Area shali be

o

the Authonly.

(Y

{b) the Councii of Ministers,
(c) the Secretanal.

(g, the Trbunal, and

es and such other technical and special-

te) the Commussion, the Committe
ed or provided for by this Trealy )

ized bodies as may be establish

2 Thensututions of the Preferential Trade Area shall perform the lunctions and acl

within the hmits of the powers conferred upon them by or under this Trealy
4

ARTICLE 6 :

The Authority of the Preterential Trade Area ,
E stablishment, Composition and functions

the Authorily

of State and

1 There 15 hereby estabhshed an Authority which shall be known as

of the Preterenhal Trade Area and which shall consist of the Heads

Governmani of the Member States
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2 The Authority, which shall be the supremeorgan of the Preferential Trade Are3,
shall be responsibie for considering matters of generat policy and for the general
direchon and control ol the performance of the execulive functions ol the Preferential
Trade Asea and the achievement ol its aims.

3. The decisions and directions of the Authority taken or given in pursuance of the
provisions of this Treaty shall be binding on all other institutions ol the Preferential
Trade Area and on those to whom they are addressed other than '*he Tribunal within
its junsdiction.

4. The Authority shall normally meet once every year and may hold extraordinary
meetings at the request ol any member of the Authonty provided that such a request
is supported by one-third of the members of the Authority or upon the proposal of
the Council of Minislers addressed o the Secretary-General. Subject 1o the
provisions of this Trealy, the Authority shall determine #ts own rules of procedure.

5 The decisions of the Authority shall be taken by consensus.

ARTICLE 7
Counclii of Ministers - establiishment,composition and functions
o«

1 There is hereby established a Council which shall be known as the Council of
Mirusters and which shall consist of such Ministers as may be designated by each
Member State

2 It shali be the responsibility of the Council :

(3) to keep under constant review and ensure the proper functioning and develop-
ment of the Prelerential Trade Area in accordance with the provisions of this Treaty:

(b) to make recommendations o the Authority on matiers of policy aimed at the
eflicient and harmonious functioning and development of the Preferential Trade
Area.

(c) to gwve directions 1o all other subordinate institutions of the Prelerential Trade
area and

o

~
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(d) 10 exercise such other powers and perform such other duties as are conlerred
or imposed on i by this Treaty or a5 may be determinated from ime 1o ime by the

Authonty

3 The decisions and directions of the Council taken or given in pursuance of the
provisions of this Treaty, shall be binding on all other subordinate institutions of the
Prelerenha! Trade Area and on those to whom they are addressed other than the
Trbunal within s prnisdiction.

4 The Council shall meet al least twice a year and one of such meelings shall be
held immediately preceding an ordinary meeting of the Authority. Extraordinary
meetings of the Council may be held al the request of a Member State provided that
such a request 1s supported by one-third of the Member Staies

5 Subject 1o any direchons that the Authorty may give and 10 the provisions of this
Treaty. the Councs shali determine iis own procedure including that for convening
11s meetings, for the conduct of business, and at other imes and or the rotaton of
the office of Charman anong the members of the Councit

o

6 The decisions of the Council shall be 1aken by consensus

7 Where an objection 1s recorded on behalt ot a Member State 1o 3 proposal
submutted for the decision of the Council, the proposal shall, unless such objection
1S with4rawn_ be referred to the Authority for s decision

ARTICLE 8
Decisions of the Authority and the Council

The Authornity shall determine the procedure for the dissemination of ils decisions
and dwrections and those of the Council and for matters relating 1o the coming into
eftect of such decisions and directions

ARTICLE 9
The Secretariat

1 Tnere s hereby estabhshed a Secretanat o! the Preferential Trade Area
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2 The Secretanat shall be headed by a Secretary-General who shali be appointed
by the Authonly 1o serve in such office for a term of four years and shall be eligible
for re-appointment for a further period of four years.

3 The Secretary-General shall be principal execulive officer of the Preferential
Trade Area. In addition to the Secretary- General, there shall be such other s1alf of
the Secretariat as the Councial may determine.

4. The terms and conditions of service of the Secretary-General and other staft of

the Secretariat shall be governed by regulations that may fromtime 1o ime be made
by the Council:

Provided that the Secretary-General shall only be removed trom oftice by the
Authonity upon the recommendation of the Council.

5 In appointing stal! 1o offices in the Secretariat, regard shall be had. subject 1o the
paramount imporiance of securing the highest standards of integnty, efficiency and
technicat competence. 10 the desirability of maintaining an equitable distribution of
appoiniments 16 such oftices among ciizens of all Ihd Member States

6 (1) Inthe performance of their duties the Secrelary-General and the siatf of the
Secretanal shall not seek or receive instructions from any Member Stale or from any
olher authonty external lo the Preferential Trade Area. They shall refrain from any
actons which might reflect on their posilion as international officials re sponsidle only
1o the Preterential Trade Area

(2) Each Member State undenakes (o respect the intemational character of the
responsibiliies of the Secretary- General and the staff of the Secretanatl and shall
not seek 1o influence them in the discharge of their responsibiflies

7 The Secretary-General shall -
(a) a3 appropnale. service and assist the institutions of the Prelerenhial Trade
Area in the Performance of their functions,

(L) submit a report on the activities of the Preterenhal Trade Area 10 ail meet-
1ings of the authority and the Council,
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(c) be responsile for the administration and linances of the Preferential

Trade Area and ail its mstiutions and act as secretary to the Authority and
the Council;

(d) keep the tunctioning of the Preferential Trade Area under conlinuous ex-
amnation and may act in relation 1o any particular matter which appears 1o
merit examination ether on his own indiative or upon the request of a Mem-
ber State mace through the Commission and the Secretary-General shall,
where appropriate, report the results of his examination 1o the Commission;

(e) on s own initiative or as may be assigned to him by the Authorily or the
Council, undenake such work and studies and perform such services as re-
iate to the aims of the Preferential Trade Area and 1o the implementation of
the provisions of this Treaty: and

(1) tor the perftormance of the functions imposed upon him by this Article, col-
lect information and venfy matters ol lact relating of the functioning
Preferential Trade Area and for thal purpose may request a Member State
1o provide information relating thereto.

8 The Member States agree 1o co-operate with and assis! the Secretary-General
in the pertormance of the functions imposed upon him by paragraph 7 of this Anticle
and agree in particular 10 provide any information which may be requested under
subparagraph (1) of paragraph 7 of this Anticle

ARTICLE 10
Tribunal of the Preferential Tfade Area

1 There 1s hereby established a judicial organ to be known as the Tribunal of the
Preterennial Trade Area which shall ensure the proper apphication or interpretation
o! the provisions of this Treaty and adjudicate upon such disputes as may be referred
10 11 10 accordance with Article 40 of this Trealy.

2 The Stalute and other matters relating to the Tnbunal shall be prescribed by the
Authornity

ARTICLE 11
The Intergovernmental Commission and Technical Committees
establishment, composition and functions

1 There shall be estabished at such times as the Counci! may decide, as insitutions
o! the Preferentia; Trade Area, the following Commussion and Commifiees

1a) the Intergovernmental Commission of Expents,
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(b) the Customs - - .rade Committee. -

(c) the Cleanng and Payments Commutiee.

(d) the Committee on Agncultural Co-operaton;

{e) the Commuliee on industnal Co-operation.

(1) the Transport and Communications Committee:

{(g) the Commiltee on Botswana. Lesotho and Swaziland
2 There may be such other Commuliees as the Authonty . on the recommendation
of the Council, may trom time 10 time estabhsh or as may be estabhished under this
Treaty at such imes as the Council may determune.
3 The Commission or a Commiltee other than the Cleanng and Payments Com-
meatee shall consist of representatives designated by the Member States 10 sefve
on the Commussion or on a Commitiee. Such repregentatives may be assisted by
agdwsers
4 Tne Commussion or 3 Commitiee may estabhish such subcomimitiees as A may
deem necessary for the purpose of discharging s funcbons and specily the
composiion of such subcommuliees

5 The Commission shall :

(3) oversee the implementation of the provisions of this Treaty and lor this purpose
a Member State may request the Commission 1o investigate any particular matter.

{b) for the purposes of subparagraph (a);ol s paragraph, request as necessary
Ihe Secretary-General 1o undenake specific investigatons and 1o repon his hindings

1o the Comnussion,
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(c) submit from time 1o time reports and racommendalions 10 the Council either on
its owan or initiative or upon the request of the Counci' concerning the imple mentation
of the provisions of this Trealy . and

{d) have such other functions as are imposed on & under this Treaty.

6. Each Committee shall submit from time to time reports and recommendations 10
the Comimission either on its nwn iniliative or upon the request of the Commission
or the Council concerning the impiementation of related provisions of this Trealy,
and have such other functions as are imposed on it under this Treaty.

7 Subject to any directives which may be given by the Council, the Commission or
a Committee shall meet as often as necessary for the proper discharge of its
tunchions and shall deterrmine its own rules of procedure.

SECTION FOUR
CUSTOMS AND TRADE MATTERS

ARTICLE 12
Liberalization of trace

The Member Stales agree in accordance with the Brovisions of this Treaty to

ia; the gradual reduction and eventual eliminabion of cusioms duties and nontari!
barners 1o trade conducted among themselves, and

(b) the gradual evolution of a common extemaltantf in respect of ail goods imponed

trom third countries with 3 view lo the evenlual establishment of a common market
among themselves

ARTICLE 13
Customs duties

1 The Member States shall reduce and eventually eliminate in accordance with
1he provisions of the Protocols on the gradual reduction and elimination of customs
duhes and co-operabion in cusloms matters annexed 10 this ‘Trealy respectivel -
Annexes | and Ii, customs duheg imposed on or in connection with the iImporta.

of exportation of the commodities which are set out in the Common List

172
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2 During a period of ten years from the definitive entry into force of this Trealy, a
Member State may not be requwred to reduce or-eliminale customs duties except in
accordance with the provisions of paragraph 1 of this Aticle. During this period ¢!
ten years the Member Siales shall not impose any new customs duties or increase
exisling ones on goods appearing on the Common List and shali ransmd to the
Secrelary-General all information on customs duties for study by the Customs and
Trade Committee

3. The Commission shall, atter considering proposals from the Customs and Trade
Committee submitied 1o it by the Secretary- General, recommended to the Council
for its approval, a programme for the progressive reduction of Lustomns duties among
the Member States with 3 view 10 eliminating such duties not later than ten years
alter the definitive entry into force of this Treaty. Such a programme shall take into
account the eltects of the reduction and ebmination of customs duties on the
revenues of the Member States; Provided that the Council may subsequently decide
tha: any customs duties shall be reduced more rapidly or ehminated earher than is
approved under the provisions of this paragraph.

ARTICLE 14
Common external taclét

For the purposes of this Treaty, the Commussion shall, on the recommendalion of
the Customs and trade Committee, submit from time to time 10 the Council for fts

approval. a programme for the gradual establishment ol a common external tantf.

ARTICLE 15
Pre:erential treatment

1 Forthe purposes of this Treaty, goods shall be accepled as eligible for preterential
treatment it such goods.

{a) ongnate in the Member States; and

(D) are Quning the penod c! ten years specitied in paragraph 2 of Article 13 of
1tus Treaty contained in the Common List

2 Goods shai be accepted as onginating in the Member states where they satisty
the condiions prescnibed in the Protocol on Rules of Onigin annexed to this Treaty

as Annex it \
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ARTICLE o
Non-tariff restrictions on goods

1. Except as is provided in this Article and in accordance with Annex | o this Treaty,
each of the Member Stales undertakes that upon the definitive enlry into force of
this Treaty. # shall relax and remove the then existing quota, quaniitaiive or the like
restrictions or prohibitions on goods which apply to the transfer lo thaj State, of goods
onginating in the other Member Stales and which are contained in the Common Lis!.
Except as may be provided or permitted by this Trealy, the Member States will
thereatier refrain from imposing any further restrictions or prohibitions on such
goods

2 Except as s provided in this Article, the Commission shall, alter considering
proposals irom the Customs and Trade Committee submuitied to it by the Secretary-
General, recommend to the Council for its approval a programme for the gradual
relaxabon and eventual ehmination, not later than ten years from the delinitive entry
into force of this Treaty, of all the existing quota, quantitative or the like restrictions
or prohibihions which apply in a Member State lo the impon of goods onginating in
the other Member States  Except as may be provided for or permitled by (fus treaty,
the Member States will thereafter refrain from imposing any further restrictions or
prohubiions on such goods:

Provided that the Council may subsequenily decide that any quota. quantiative or
the Iike restnchons or prohibitions shall be relaxed moie rapidly or removed earher
than s approved under the provisions of this paragraph

4

3. The provisions of paragraph 1 and 2 of this Article shall not extend 1o the following:

(3) expont prohibitions or temporanly apphed to prevent or relieve critical shortages
ol loodstulls or other products essential to the exporting Member State;

(b) »mpont and exporl prohibitions or restrictions necessary 10 the application of
standards or regulations for the classitication, grading or markeling of cormmodities
ininternational trade.

(c) impon resirnchions on any agriculiural or fisheries product, imported in any form,
necessary 10 the enforcement of governmental measures which operate;

]
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(i) 0 restrict the quaniities of the kike domestic product permitted 1o be mark'eled or
produced, or i there is no substantial domestic production of the kke produ<t. of a
domestic product lor which the imponed product can be dwectly substituted; or

() to remove a temporary surpius of the like domestic product, or, if there is no
substantial domestic production of the like product of a domestic product for which
the imponed product can be directly substituted, by making the surplus available to
cerlain groups of domestic consumers free of charge of at prices below the current
market level or

(i) 1o resirict the quantilies permitied 10 be produced of any animal product the
production of which is directly dependent. wholly or mainly, on the imported com-
modity .  the domnestic production of that ccmmodily is relatively neghgible

4 Notwithstanding the provisions of this Article, a Member State may. after having
given notice to the other Member State of its intention to do $o. introduce or continue
1o impose restrictions or prohibitions attecting’

{a) the apphcation of secunty laws and requlations;

(b} the control of arms, ammunition and other war equipment and miltary
items,

{c) the protectinn of human, anima! or plant health or hfe or the protection of
public morahty,

(d) the tianster of gold. silver and precious slones;

v
(e) the protection ol national treasures. or

(1) the ccnirol of nuclear materials, radio-active producls or any other matenal
used i the development or exploitation of nuclear energy.

5 It 3 Member State encounters balance-ol-payments diliculties arising from the
apphcation of the provisions of this Chapter, that Member State may, provided that
it has taken allreasonable steps to overcome the difficulties, impose for the purpose
only of overcoming such difhiculties for a specilied period to be determined by the
Council, quanitative or the ke restnictions or prohibitions, on goods originating from
the other Member States
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6. For the purpose of protecting an infant or strategic industry the products of which
are contained in the Common Lisl, 2 Member Stale may, provided that i has taken
all reasonable sieps 10 protect such infant or sirategic industry. impose lor the
purpose only of protecting such industry for a specilied period o be delermined by
the Counce, quantdative or the like restrictions or prohibtions on similar goods
originating from the other Member States

7 A Member State imposing quantitative of the like restiictions or prohibitions

under paragraphs 3.5 and 6 of this Article shall inform the other Member States and

the Secretary- General as soon as possible ol such resinctions.

8 The Councit shall keep under review the operation of any quantitalive or the like
resinchions or prohubiions imposed under the provisions o! paragraphs 3.5 and 6 of
this Antcle and take appropnate decisions thereon.

ARTICLE 17
Dumping

1 The Member States ungerahe 10 prohibit the pracice of dumping goods within
the Preferential Trade Area

2 Forthe purposes of this Arlicie, "dumping” means the tansfer of goods onginating
in a Member State 1o another Member State for sale:

(3) at a price lower than the comparable price charged for similar goods in the
Member State where such goods originale (due allowance being made for the
differences in the conditons of sale, in taxation, in transpor costs or for any other
factors attecting the comparability of price), and

{b) under circumstances hiely lo prejudice the production ol simiiar goods in thal
Member State

ARTICLE 18
Most favoured nation treatment

1 The Member States shall accord 1o one another in relation 1o Irade between them
the most favoured nation treatment
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2 inno case shall rade concessions granted 1o a thurd country under an agreement
with 2 Member State be more favourable than those apphcable under this Treaty.

3. Any agreement between a Member State and a third country under which taritt
concesions are granted shall nol derogate fromthe obligations of that Member State
under thss Treaty.

4 The provisions of this Anticle shall apply only with respect 1o commodities
contained in the Common List.

ARTICLE 19
Re-expontation of goods and transit facllities

1 Tne Member States shall undertane 1o tacilitate trade in re- expors among
themselves However, n cerlain cases 1o be jointly agreed upon. a Member State
trom which the goods 10 be re-exported ciginate, may object to the re-exportof such
goods '

5 £a:n Klemzer State shail grant freedom of transit through s terntory of gooas
proceeding 1o or rom another Member State indwrectly through that terrtory n
accorgance with the provisions of the Protocol on transi trade and transit facilihes
ann2xed to this Treaty as Annex V

3 The Member States agree that the goods imported into thew terntones from the
Repubhc of South Atrica shall not be re- exported into The territories of another
Member State and that goods imported into the Member States trom a Member State
shail not be re-exported 1o the Repubhc of South Atrica

4 The Member States lurther agree thal goods being imported or re-exported in
contravention of the provisions of paragrphs 1 and 3 of this Article shall not benefit
trom the transit 1aciiies and privileges prowsded for in this Trealy

ARTICLE 20
Customs Administration

The member stales shall in accordance with the provisions annex lo this Ireaiy. take
measures to harmonise and standardise therr customs regulations and procedures
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10 ensure the efiective application of the provisions of this chapter and to fecilitate
the movement of goods and services across thew frontiers

ARTICLE 21
Drawback

1. The Member States may, after ten years fromthe definitive entry inlo force of this
Treaty, refuse 10 accept as eligible for preferential ireatment goods in relation to
which drawback is claimed or made use of in conneclion with their exportation from
the Member State in the territory of which the goods have undergone the last process
ot production

2 Atthe end of the penod of ien years refemmed 10 1n paragraph 1 of this Article the
Commussion shall, alter considering proposals from the Customs and Trade Com-
mitiee submitied 1o it by the Secretary-General. make recommendations 10 the
Council concerming the extension or otherwise, of the penod of ten years reterred
100 paragraph 1 of this Anticle for the purposes of that paragraph

3 Forihe purposes of this Article

13; "graaback” means any arrangement, iIncluding temporary duly- free agm:ssion
or the retund o! ail or part of customs duties apphcable 10 imponed matenals.
provided that the arrangement, expressly or in effect, allows such refund or remis-
s10n it goods are exported but ot if they are retained for home use;

(b} “remission” inciudes exemphion from dulies on materials brought inlo iree ports,
lree zones or other places which have similar cusioms privileges

SECTION FIVE
CO-OPERATION IN PARTICULAR FIELDS

ARTICLE 22
Clearing and payments arrangements

The Memuer States undenake, in accordance with the provisions of the Protocol on
cleanng andpayments arrangements annexedto this Treaty as annex Vi, 1o promote
trade 1n goods and services within the Prelerenhial Trade Area by

120




Enracts trom PTA Treaty

{a) enccuraging the use of national currencies in the seftiement of ebgible
transaciions between themselves:

(b) establishing adequate machinery for the seftiement of payments among
themselves.

(¢) reducing as much as possible the use of toreign exchange by the Member
Siates in their inter-State transactions; and

(d) consulting regularly among themselves on monetary and financial malters.

ARTICLE 23
Transport and communications

The Member States, recognizing the importance ol efticient transport and com-
munications links and the removal of obsiacles to their transport and communica-
tions systems for the development of the Preterential Trade Area. undenake 10

evolve within the framework of the Transport and Communications Commission fof

Eastern and Southern Atnican States and in accordance with the provis:ons ol the

Prolocol on co-operation in the fields of transport and communications annexed 10
Annex VI, complementary transport and communications pohicies and
ertake 10 improve and expand thew existing transport and
bhish new ones as a means of tunhenng the physical

1his Treaty as
systems They also und
communications links and esta
cohesion of the Member States and the promotion of greater movement ol persons.

goods and services within the Preterential Trade Area

. ARTICLE 24
Industrial development

The Member States shall in order 1o enhance industrial development wilhin the

Prelerential Trade Area endeavour, in accordance withthe provisions oi the Protocol

on co-operationin the field of industnal development annexedtothisirealy as Annex

Vil to promote collective sell-reliancz, complementary industnial development, the

expansion of trade in industrial products and the provisions of related training

1aciiies within the Preferential Trade Area

ARTICLE 25
Agricultural development

The Member States. aware of the vital role of agrcultural development, paniculary

the production of food in the development ¢f their economies, undenake in awcord-
ance with the provisions of the Protoco! o co-operation in the field of agrncuttural

1.2
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deveiopment annexed to this Treaty as Annex IX 1o co-operate in the formulation
andimplementation of their agricullural policies and programmes inthe vanous fields
of agriculiure such as the supply of staple tood stults, the export of agncultural
commodiies The devolopment of agro-industries and the establishment ot institu-
tonal machinery for agricultural development.

ARTICLE 26
Trade documents and procedures

The Member Stales agree 10 simplily and harmonize their trade documents and
procedures in accordance with the provisions of the Prolocol on the simpldication
and harmonization of trade documents and procedures annexed 1o this Trealy as
Annex X 0 as 10 1acihiate Irade in goods and services within the Preterential Trade
Area

ARTICLE 27 *
Standardization and quality control ol goods

ihe Member States agree 1o evolve, in accordance with the provisions of the:
Prolocol on standardizabon and the qually control of noods annexed to this Treaty
as annex XI. 3 common pohicy with regard o the standardization and qualty conlro!
ot goods ong:nating in the Member States and 1o undenake such other activihes in
stancard.cation as would promolte trade within the Preferential Trade Ared

SECTION SIX
CO-CPERATION IN OTHER FIELDS

ARTICLE 28
General and other aspects

Subjectto the provisions of this Treaty, the Member States undenake 10 consult with
one another through appropnate institulions of the Preferential Trade Area lor the
purpose of harmonizing their respective pohcies in such fiekds as they may, trom
ime 1o ime, consider necessary or desirable 1or the ethcient and harmomous
tunchoning and development of Ihe Preferential Trade Area and the implementalion
of the provisions of this Trealy In parhicular, but without prejudice 10 ihe generality
ol the foregoing. the Member States underiake 10

181




AVl GHD 0N GOm0 AN (EN EN N0 NG GEm A OGN ONE MO MR NS GND NG R BE

= R

Exwracw trom PTA Treaty

en. and regulate the exchange
ch as State trading corpora-
mbers ot commerce,

{a) promote Ine estabkshment of dwect comactsbetwe
ot information among. their commercial organizalions su
nons, export promotion and marketing organizations, cha
associations of businessmar. and trade information and publicity centres.
(b) promote the establishment of appropriate machinery for the exchange ol agricul-
tural products, minerals, metals, manutactures and semi-manufactures within the

Prelerential Trade Area,

() promote the establishment of common training programmes and instituions in
vanous hields which would assist in the development of the manpower required within

the Prelerenta! Trade Area.

(d: regutate the actvities of thew State training and other commercial enterpnses

5o as to ensure thal they play an eftective role inthe development of the Preferent:al

Trade Area . and

(g5 lake n common sych other steps as are calculated to further the aims of the

Preferential Trade area and the implementation of the provisions ol thus Treaty

SECTION SEVEN
ECONOMIC COMMUNITY FOR EASTERN AND SOUTHERN AFRICAN
STATES

ARTICLE 29
Gradual establishment ot a Common Market and an Economic
Community for Eastern and Southern African States

Two years before the exp.ry of ten years from the definite entry into force of this
Treaty. the Commission shall propose 10 the Councy for s consideration and
recommendation 1o the Authonly for its approval, measures which in agaition 1o the
provisions of this Treaty would be required 10 be implemented as from the end of
the said peniod of len years, in order 10 assist in the development of the Preferential
Trade Area into a Common Market and eventually into an Economi Community lor

Eastern and Southern Atrican States

N M
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Annexe I11.3

HIDES & SKINS POTENTIAL AFRICA

(Estimates on assumed weights of hides asd skins)

o Bovines Sheep Goats Totals
Country Nos 15 Kg/ 22Kg/ Nos. 2Kg/ 4Kg Nos 2Kg/ 4Kg/ Assump Assump-
(000) Rides Hides (000) Skins  Skins {000) Skins  Skins tion tion 2
Tons. Tons. Tons. Tons. Tons. Tons.
1 2 3 4 5 6 7 8 9 10 11 12
Algena 380 5700 8360 4300 8600 17200 1300 2600 5200 30760 16900
Angola 340 5100 7480 53 106 212 320 840 1280 8972 5846
Benin 116 1740 2552 325 650 1300 304 608 1216 5068 2998
Botswana 300 4500 6600 47 94 188 230 460 820 7708 5054
Burkina
Faso 215 3225 4730 809 1818 3636 750 1500 3000 11366 6543
Burundi 83 1245 1826 94 188 376 260 520 1040 3242 1953
Cameron 495 7425 10830 860 1720 3440 1034 2068 4136 18466 11213
Cen Afr Rep 175 2625 3850 50 100 200 185 370 740 4790 3095
Chad 220 3300 4840 615 1230 2460 560 1120 2240 9540 5650
Congc 16 240 352 18 36 72 48 96 192 616 372
Djibouti 15 225 330 100 200 400 180 360 720 1450 785
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Bovines Sheep Goats Totals .
- Country Nos 15 Kg!/ 22Kg/ Nos. 2Kg' 4Kg Nos 2Kg/ 4Kg' Assump Assump-
{000) Hides Hides (000) Skins  Skins (000) Sking  Skins tion 1 tion 2
Tons. Tons, Tons. Tons. Tons. Tons.
N 2 3 a 5 6 7 8 9 10 11 12 _
Egypt 1800 27000 39600 600 1200 2400 700 1400 2800 44800 29600
Ethiopia 2104 31560 46288 8190 16380 32760 S000 10000 20000 99048 57940
Gabon 3 45 66 24 48 96 18 36 72 234 129
Gambia 36 540 792 85 10 220 58 116 232 1244 736
Ghana 109 1635 23588 494 g88 1976 419 838 1676 6050 3461
Guin=a 2000 36000 44000 600 1200 2400 600 1200 2400 48800 3840C
Guinea
8384 24 354 H2¢ 14 22 56 42 84 168 roe -7z
Ivory
Coast 335 5025 7370 724 1448 2896 790 1580 3160 13426 8033
Kenya 1580 23700 34760 3000 6000 12000 1570 3140 65280 53047 37%s0
Lesotho 5 75 110 20 iC 80 14 28 56 246 143
Libera 31 465 682 63 126 252 73 146 292 1226 737
Libya 200 3000 4400 2300 4B60C 9200 13600 760C
Madagas-
car 1063 15945 23386 157 314 G628 578 1156 2312 26326 17415
Malawi 86 1290 1892 3 3] 12 45 a0 180 2084 1386
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Bovines Sheep Goats Totals
Country Nos 15 Kg/ 22Kg/ Nos. 2 Kg/ 4 Kg Nos 2Kg/ A4Kg/ Assump Assump-
(000) Hides Hides (000) Skings  Skins {000) Skins  Sking tion 1 tion 2
Tons. Tons. Tons. Tons, Tons. Tons.

-1 2 3 4 5 6 7 8 9 10 1 12
Mah 324 4860 7128 1783 3566 7132 1762 3524 7048 21308 11950
Maur-
tania 140 2100 3080 700 1400 2800 520 1040 2080 7960 4540
Morocco 810 12150 17820 4950 9S00 19800 2200 4400 8800 46420 26450
Mozam-
bique 250 3750 5500 5500 3750
Niger 252 3780 5544 730 1460 2920 1630 3260 6520 14984 8500
Nigeria 1270 19050 27940 10750 21500 43000 2510 5020 1NNi0 ANGET URETT
Rwanda 130 1950 2860 G 140 280 300 600 1200, RICRY L597

~Senegal  24C 3600 5280 613 1226 2452 343 686 1377 9104 i
Sierra
Leone 63 Q45 1386 113 226 452 42 84 155 Sl Yzth
Somaha 245 3675 5390 4000 8000 16000 2490 4980 9960 31350 168835

~ Sudan 1447 21705 31834 4992 9984 19968 3993 7986 15872 67774 39673
Swazi
land 90 1350 1980 30 60 120 30 60 120 2220 1470
Tanzama 800 12000 17600 320 640 1280 520 1040 2080 20860 13080

-
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Bovines Sheep Goats Totals

Country Nos 15 Kg/ 22Kg/ Nos. 2Kg; 4Kg Nos 2Kg/ 4Kg/ Assump Assump-
(000) Hides Hides (000) Skins  Skins (000) Skins  Skins tion 1 tion 2
Tonas. Tons. Tons. Tons. Tons. Tons,

1 2 3 4 5 6 7 8 9 10 1" 12
Tongo 36 540 792 179 358 716 182 364 728 2236 1262
Tunisia 230 3450 5060 2200 4400 8800 430 860 1720 15580 8710
Uganda 560 8400 12320 378 756 1512 760 1520 3040 16872 10676
Zaire 151 2265 3322 230 460 920 756 1512 3024 7266 4237
Zambia 250 3750 5500 5500 3750
Zimbabwe 509 7635 11198 115 230 460 350 700 1400 13058 8565

19.528 298920 429616 55768 1115836 223072 33896 67792 135584 788272 478248

Assumption 1: Bovine hides - 22 Kg: Sheep & Goat Skins 4 Kg
Assumption 2: Bovine hides - 15 Kg; Sheep & Goat Skins 2 Kg
Assuming a ECS usage of 8% by weight the total potential for Africa

for BCS isUnder Assumption 1: 63,061 tonnes

Under Assumption 2: 38,259 tonnes
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Annexe lll.4

PRODUCTION OF HIDES & SKINS

(1987 Estimates)

Country Bovine Hides Sheep & Lamb skins Goats & Kinds Total
Nos. Tonnes Nos. Tonnes Nos. Tonnes Tonnes
1 2 3 4 5 8 7 8
Algeria 300000 4800 5000000 4500 1500000 1000 10300
Angola 400000 6000 100000 -- 300000 200 6200
Benin 100000 1500 400000 200 300000 200 1800
Botswana
Burkina faso 300000 2800 500000 300 1200000 700 3800
Burundi 100000 800 100000 100 300000 200 1100
Cameron 400000 5600 800000 500 700000 400 6500
CAR 300000 2900 - -- 200000 100 3000
Chad 300000 5400 700000 400 700000 600 6400
Congo - 3000 - -~ 100000 - 3000
Djibouti . .- . --
Egypt 2500000 56100 1300000 800 1600000 1000 57800
Ethiopia 1200000 13200 5900000 4100 5200000 2600 19900
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Country Bovine Hides Sheep & Lamb skins Goats & Kinds Total
Nos. Tonnes Nos. Tonnes Nos. Tonnes Tonnes
\| 2 3 4 S 6 7 8
Gabon
Gambia - 300 100000 100000 300
Ghana 100000 2000 300000 100 400000 200 2300
Guinea 200000 2000 100000 100000 100 2100
B. Bissau
lvory Coast 300000 3800 600000 3000 700000 3000 9800
Kenya 2200000 33000 4500000 3100 3400000 1700 37800
Lesotho
L'bena 200 100000 10C00C 100 300
Libva 200000 3700 3700000 2200 20000C 100 6000
Madagascar 800000 10400 200000 100 400000 200 10700
Mataw 100000 1100 200000 200 1300
Mah 300000 3800 1800000 900 900000 400 5100
Mauritania 10C000 1700 600000 400 500000 300 2400
Morocco 800000 9800 4100000 3300 1300000 800 13900
Mozambique 300000 3800 10C000 138300 100 3900
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Country

Bovin2 Hides Sheep & Lamb skins Goats & Kinds Total
Nos. Tonnes Nos. Tonnes Nos. Tonnes Tonnes
1 2 3 4 ) 8 7 8
Niger 200000 2600 800000 600 2000000 1000 4200
Rwanda 100000 1100 -- 200000 200 1300
Senegal 300000 5100 800000 500 600000 300 5900
Sierra Leone 100000 800 100000 100 1000
- Somalia =~ "~ ~ 500000 5900 3400000 2100 4700000 2300 10300
Sudan 1900000 32300 5800000 3500 3000000 2400 38200
Swaziland
Tanzania 1600000 15500 1000000 600 1500000 800 16300
Togo - 500 200000 100 200000 100 700
Tunisia 200000 2300 2300000 1400 600000 300 4000
Uganda 600000 9900 600000 500 1200000 1200 11600
Zaire 100000 1200 100000 100 100000 300 1600
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Eaumry Bovine Hides Sheep & Lamb skins Goats & Kinds Total
Nos. Tonnes Nos. Tonnes Nos. Tonnes Tonnes
1 2 3 4 5 6 7 8
Zambia 200000 3600 - -~ 100000 100 3700
Zimbabwe 400000 5900 100000 -- 500000 300 6200
17600000 264500 51600000 33500 32800000 23500 321500

*Source: World Statistical Compendium for raw hides & skins.

leather & leather footwear 1969-1986.

Li
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SLAUGHTER TRENDS IN ZIMBABWE

A
! \
° 3
5 . \
58 600 |
8 \
o \ !
35 N - i
- O \ !
) - \ i
| \ :
, |
/ ]
300 i
!
]
i
m - PRSI G VU USVpy SRIRRY YN 13 13 P QDR S | WU SE—"Y l
73 74 75 76 77 718 79 80 81 A2 83 84 85 86 87

Calundio: Yo.w

191 l




m------------

ANNEXURE V.1
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Annexe V9.6
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CROE TANING SALTS PUART, 1IMBARE
28 SEP 89, by WOC Pryv.Ltd. DWGA ORE
11,500 TONES PLANT, basic version

3 yearts) of const-uction, 15 years of praductaen
currency conversiot rales:
fererqn currency ? wml = 1.0000 urils accoenling currency
lecal currency 1 et = 1£.0000 enils accounling turreny
acceunling curreacy: ‘001

Jotal initial investment dering comstruction phase

fixed assets: 275416 2.1 1 ferergn
turrent assels: 410.00 0.000 T ferergn
tetal  assels: 2193416 12.052 1 fererge

Source of funds &g censtruclion phase

equily § grants: 1051.09 0.000 1 fere1gn
fereign loans : .00
lezal  leans © 16884.00
total  funds © 21935.00 0.000 I fereign

Cashflow from operations

Year: 1 2 3
aperalzng cesis: 10391.27 12072.95 13294. 61
gesrecration 2570.92 570.% o70.%
tnlerest : P71.68 2873.84 2601.50
production costs 16255.85 1751791 1946502 .
theresf fereign D511 9951 3051
total sales ¢ 13019.82 15597.% 138175. 18
gress income -1276.82 -1920.21 -293.8
nel incese -R1.82 -1920.2¢ -293.8
cash dalance  ° -704.28 -1189.10 437.%
nel cashflow ¢ 939.36 072.94 479.9%
Nel Presest Value 3t 16,001 = 10998.96

Internal Rale of Return: 15,83 X

Return on equilyt: 9.431

Return on equilyl: 13.8¢1

Index of Schedules produced by COFAR

Total imitial tavesisent Cashilev Tables
Tolal snvesisent during produclion Projected Bolance
Tolal preduction cosls Netl incone stalenen!

Working Capstal raquiresents Source of finance
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Total Initial Investment i 0001

YO = v o oo s s e m sy s 1990 m 19%2
' Fixed 1nvesioent cests
Land. sile pregaralion, developmest 106 .000 0.000 0.000
ildings and aanal warks . . . .. $78.0%0 2827.000 0.000
Musiliary ang service fachities . 1398.000 2097.000 0.000
Incerperated Frsed assels . . . . . 790,000 $25.000 225.000
Plant sachimery and equipeent . . . S640.000 8447.000 0.000
Total fixed 1avesioenl cosls . . . . 8564000 13909.003 225.000
Pre-preduction capilal expenditures. §04.022 173720 2683440
bt vorlang camlal . .o oo e 0.000 0.000 410.000
Tetal isilzal imvestoenl costs . . . 8979000 15643.720 1848
0f 1t feretgn, 131 . ..o 0o - 15.9%07 10.386 5.780

ORDE TANING SALTS PUNT, 1IBRE — 28 SEP 85, by IPIX Priv.Lid. HGALORE
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[olal Current Investment u 0001

(7 LA [P 1993 199492

Fized 1avesioent cosls

Land. site preparation, developsent 0.000 0.000
Butldings and civil works . . . .. 0.000 €.007
testlrary and service faclilies . €.000 0.000
Incorperated fixed assels . . . . . 0.000 0.000
Plant, sachinery ané equipnentl . . 0.000 0.000
Total fined invesiment cosls . . . . 0.000 0.000
ktpuduuun tapilals expenditures. 0.060 0.000
rkang captal L. oo e e e e e 1228.175 151.409
Total current 1nvesimenl costs . . . 1228.775 151,409
Of 1t forergp, 2 ..o 38.205 6.4

CHROE TAWING SALTS PLANT, 1IMBARME — 28 SEP 89, By WO Priv.LAd.  DANGALORE
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Yotal Production Costs s 0001

I YRR » v -t e s s s e e 1993 99 1995 199 "
1 of noa. capacaly tsingle product). 0.000 0.000 0.000 0.000 0.000
Rawealerzal 1. .. ... e e 2609.75 3131670 133.415 4175560 497,505

' Otber rav satersals - . ... ... 741120 289,304 3137568 5.9 wN.0%
Valities ..o o v v e enenns 182,450 218.940 255.430 991,920 38.4%
Emergy . « .« .t et nt e 975.000 $90.000 803.000 920.000 1035.000
Ladaur. direed . . . . L L h ... 3209.000 3%07.000 209.000 3209.000 3201.000

l Reparr. satalenance . . . .. . .. 568.000 964.000 564.000 564.000 564000
- T $00.00C $00.000 500.000 500.000 500.000
Factory overheads . .. ... ... 470.000 470.000 470.000 470.000 470.000

l Factorycosts . .. ........ 10851.29 120°2.93¢ 13294.610 14516.270 15731.9%0
Admangstirative overheads . . . . . . 0.000 0.000 0.000 0.000 0.000
Ingir. costs, sales and distridution 0.000 0.000 0.00C 0.000 0.000
Direcl cosls, sales and dastridation 0.000 0.000 €.000 0.000 0.000
Deprecialaon . . . . .. ... ... 2570.9% 2370.91% 2570.916 2570.916 2510.946

' Fimanctal costs . ... .. 0. 2875640 2873.840 2603.496 2133.352 * 2063.208
Tetal groduction costs . . . . . . . 16255.250 17517.510 18459.030 15420.540 20372.0%

l Costs per umil ¢ single product ) . 0.07 0.000 0.000 0.000 0.000
Of b forergn, 2. ... ... ... 23.508 21.90 30.509 32.820 n.Mu
Of itvarable . . .. ... ... 37.484 .04 45,302 50.34 3.9
Total ladour . . . ... ... ... 3209.000 209.000 3209.000 3209.000 3209.000

CHROME TANGING SALTS PLANT, 1IMBABME — 28 SEP 89, by MPDC Priv.Ltd.,BANGALORE
r'} hY
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Total Production Costs wn ‘0001

Year . . . .. et s et e s 1998 1999 2000 2001 2002
T of nos. capatily (single product). 0.000 0.000 0.000 0.000 0.000
Rawmaterial 1. ... .00 000 5219.45%0 5219 150 5219.45%0 5219.450 5219.450
Other ravmalerzals .. ...... 5482.240 3482.200 5482.240 5482.240 482.200
Utalalses & . v e o v v o v o n s 364,900 364.900 354.900 364.900 354,900
Energy . o .0 n v e v n . s e 1150.000 1153.000 1130.000 1150.000 1150.000
lllhur. [ 117 14 S 1209.000 3209.000 3209.000 3209.000 3209.000
Reparr, sainlenance . . . . . . .. 564.000 564.000 584,000 564,000 364.000
SPares . ... i et e s 300.000 500.000 500.000 500.000 500.000
Factory overheads . .. ... ... 470.000 470.000 470.000 470.000 470.000
Fackery casls & o v oo v oo s . 16959.5%0 16955.59%0 16959.59%0 16959.590 16959.590
Adeinystratlive overheads . . . . . . 0.000 0.000 0.000 0.000 0.000
lludir. costs, sales and dastribitlion 0.000 0.000 0.000 0.000 0.000
Direct cosls, sales and dastridslion 0.000 0.000 0.000 0.000 0.000
Deprecaation . . . . .. ... .. 2570916 2570.916 570.916 2570.916 570.91%
Financial cosls . ... ...... 1793.064 1522.920 1252.778 982.432 T12.488
Tetal preductlion costs . . . . .. . 21323.570 21053.420 20783.280 20513.140 20242.99%
.Cns!s per umit ¢ single praduct ) . 0.0% 0.000 0.000 0.000 0.000
OF 1 foreton. X . . .. oh oo 3b.822 37.293 n.m s.2n 38.788
DFatvannadble,l . . o0 b 00 v $7.291 54.027 58.781 99.5%5 60.3%0
lt.m TBBOUT « v o ee e eh e 1209.000 2209.000 208.000 209.000 3009.000

CHROME TAKNING SALTS PLANT, IIMBABME -— 28 SEP 89, by WPIX Prav.Lid. BANGALORE
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Total Production Costs ‘0001l

YOAT « o v b e a e e s . e e 2003 2004- 7
1 of nes. capacily tsingle preductl. 0.000 0.000
Raveatennal 4. .. ... [P 3219.4%0 5219.4%
Othr ravmatersals . . . oo . oo 482.200 482,200 -
Valitaes . ... ... PO 354.900 358.900
Energy « . o o .-t oo e e . 1150.000 1150.000
Labour, drrecl o o o - o o oo o n e 3205.000 3209.000
Repatr, saintenance . . . . . . .. 964.000 364000
SPAreS . o s it e oo 50C. 000 500. 000
l Faclery overbeads . . . . . . - - - 470.000 470.000
Faclory Cosls . . o oo oo oo v 15959.99%0 1%939.5%
Aministrative overbeads . . . . . 0.000 0.000
Indir. casts, sales and Qasiribulicn 0.000 0.000
Direct casts, sales and disiributlion 0.000 0.0%0
Deprecialion . . . . . . e e e 179.000 179.000
I Financial cosls . o oo oo o oo n2.3u 172.200
Total production cosls . . . . o - 17580.930 17310.79%0
I Costs per uml ( single producl ) . 0.0%0 0.200
Of il forergn, L. o oo v v v v e 2.7% 2.4
Of 1t varzable,l . . . . . [ £9.458 70.572
l Total Jabour « . o v v o v = o .. 3209.000 1209.000 '

r BOE TANING SALTS PLANT, 1INBASME —- 28 SEP 39, by WPIX Priv.LUd.  DANGALORE




27 congol
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lNet Working Capital um 001

YOI . . . i i h e aaemee .- 1993 "m 1993 199 1997
Coverage . ........ olc  tole
Corrent assets &

I fctenls reavadle . .. N 12,0 204.275 1008.079 1107.884 1209468 131149
Jovenlory aaé salenials . ¥ 198 m.am k{R£d k, XY 33.23 487.3%
Energy . ..-.o.- 7 14 1181 1. 15433 7.8 2.3

I SHMES ... B 10 500.000 $00.000 500.000 500.000 500.000
Vork 1» progress . ... 2 0.0 80.28 $1.072 n.se 80444 .43
Fimished products ... W 3%.0 0145 5.0 ¥Y.29 3.20 437,43

Cash mbond .. ..... 1 3%0.0 2.828 12.528 ©°.828 2.8 °.528
Tolal currentl assels .. ....... 2060. 769 2259.688 2458.406 237.5%4 285%.43
Curreat Drabililies and
Accownls payadle . . . . . . u 57 2199 469.504 $17.013 %452 612.03%
l Metowerbmgcapital . . .. .00 o b 538,774 1790. 184 941,558 2053.003 rr L R
Increase 1n working capital . . . . . . 2R 778 751.410 151,409 131.809 151.4%9
Nel wverbrrg caprtal, Jocal . ... .. 1012.021 1055.024 1118.027 1171.00 1226.07]
Net worbing caprlal, feretgn . . ... &26.734 15. 100 823.587 9%21.973 1020.38

Wle: adc = mniacm days of coverage ; cole = coefficient of Llornover .

CROE TANIG SALTS PUNT, 1IMGARE — 28 SEP 39, by WPDC Priv.LUd.  BANGALORE

COFAR 2.1 - WNIDO FEASIRILITY STURIES BRANCH, D-137¢.VIDGR ——

Net Working Capital s ‘0001

Coverage . .. ...... odc  cols

Currentl assels &

Accounls recervable . . . 0 12.0 1413.299 113,299
Inventery «nd saterials . 18 19.8 941,933 341,553
ERergy o oo ne e 7 518 7. % 2.31
Spares e ..o e e e B0 1.0 50¢C.000 $0¢.000
Work In progress .. .. 2 180.0 94.220 94.220
Finsshed products . .. 10 3.0 471,100 471,100
Cashamband . ...... 1 0.0 12.828 12.828
Total current assels . .. ...... 3055.361 3055. 361
Current Liabililres and .
llumls pyable . . .. .. w 57 659.580 639.540
Met worbing capatal . . .. ... .., 2395.821 89582
Iscrease inworking coprtal . . . . . . 151,469 0.000
Wel werking <apital, local .. . ... 1277.0 1277.03
.Iol vorsing capital. foreagn . .. ., 1118.786 11878
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ource of Finance, constructiona 00l

| [ 7 NN cesmvene 7% )] 1,/
quity, srdinary .. $420.000 1337.000 394,000
Equily, preference. 0.000 0.000 0.000
'ﬁhuus. graats . 0.000 0.000 0.000
Leax A, fereign . . 0.000 0.000 0.000
Lean B, foruign.. 0.000 ¢.000 0.000
l Lean €, ferergn . 0.000 0.000 0.000
Lean A. lecal.... 23%0.000 18109.000 225.000
Lean 8, lewidi.... 0.000 0.000 0.000
l Leas C. lecal.... 0.000 0.000 0.%00
Tetal lean oooeeeee 2550.000 14109.000 5.000
'(vnnl Trabilitzes 0.000 0.000 0.000 ‘
Barb everdrafl ... 0.000 0.000 0.263
l Total fonds ....... $970.000 15644000 3319.000

OROE TRNING SALTS PLANT. 1IMBABE — 28 SEP 39, by OC Priv.itd. BOGALORE
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l'Sourtze of Finance, productionis 0001

(17 ORI 1" 1 1995 199% 197-98 1999-2003
wily, srdinary .. 0.000 9.000 0.000 0.000 0.000 0.000
quily, preference. 0.000 0.000 0.000 0.000 0.000 0.000
Sudsidies, grants . 0.000 0.000 0.000 0.000 0.00C 0.000
. Lean A, ferergn . 0.000 0.000 0.000 ©.000 0.000 0.000
Lean D. fernage.. 0.0 0.000 0.000 0.000 0.000 0.000
Lean , Foreign . 0.000 0.000 0.000 0.000 0.000 0.000
Lean A, ledaal.... 0.000 -1688.400 -1588. K0 -1588.400 -1588.400 -1688.400
lean 0, lecal.... 0.000 0.C0 0.000 0.000 0.000 0.000
Lean C, lecal.... 12%.000 0.000 0.000 0.000 0.000 0.000
lhul loan ........ 1230.000 -1638.400 -1588.400 -1688.400 -1688.400 -1688.400
Currest hiabthities Q1,99 41.509 47.509 47.509 47.509 0.000
llinl everdrafl .... 103.445 1189.102 -437.260 -1455.287 0.000 0.000
Total funds ....... 2355.480 -451.78% -2078.151 -3096.478 -1640. 891 -1588.400

l CHROE TANING SALTS PLENT, TIMBAISE —- 28 SEP 89, by WPDC Priv.LUd. DANGALORE
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rashflou Tables,
(7 1 N 1990

'em cash 1aflow . .

Financial reseurces .
I'Saln. nel of tax . .
otal cash outflow . .
't.m assels . ...
Operating cosls . . .
Cost of faimance . . .
Repaynent . . ...
Corporale Lax . ..
Dividends pard . . .

rplus ( defical ) .
wulaled cash balance

Inflow, local .. ..
i, local . ...
Surplus { defral )
Inflow, foreign . ..
lsmtﬂov. foreign . . .

urplus ( geficitl )

Mel cashflow . . . . .
Cumulated nel cashflow

constructionia 0001
1991 1992
§970.000 13645000 3319.000
8970.000 15645.000 3319.000
0.000 0.000 0.000
8970.000 15645.720 3318.440
87565.000 14105.000 $35.000
0.000 0.000 0.000
0.000 0.000 0.000
0.00C 0.000 0.000
0.000 0.000 0.000
0.000 0.280 0.560
0.000 0.280 0.840
8970.000 15644 .000 3319.000
7453.400 14020820 3093.440
1516. 600 14235. 181 225,560
0.000 0.07%0 0.000
1515, 400 1624.90 225.000
=1516.60¢ -1624.900 -225.000
-8766.000 -14105.020 -635.000
-8766.000 -22875.000 -23510.000

uHIG

CO¥AR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH, D-1310.VIDMA ——

CHROME TRIRIING SALTS PLANT, 1IMBABME --- 28 SEF 89, by WPOC Priv.Lld.,BANGALORE
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Cashflow tables,

Tolal cask inflow ., .

Financial resources .
Sales, mel of tax .

Total cash oulflow . .

Total assets . ...
Operating costs . . .
Cost of finance . . .
Repaynent
Corporate tax

Dividends pard . . .

Serplus ( def1al )
Cumylated cash balance

Inflow, local . ...
Dutflow, local . ...
Surplus [ deficit }
Inflov. foreign . . .
Outflow. foreign . . .
Surplus ( defrcal )

Net cashflow . . . . .
Cumglated nel cashflow

P ey
|  COMFAR
CN g | [LITD g (ix]
COFAR 2.1 - UNIDO FEASIBILITY STUDIES BRANCM, D-1370,VIENWA ——
productionis ‘0001
1993 1994 1995 199% 1997 1998
14571.420 15624.810 14222..490 20800.560 77849 76.310
1851.995 47.509 .59 £7.509 0.5 0.509
12019.420 15597.300 18175. 180 20752.050 2330.9%0 25908.800
13375.700 16833.910 17785.430 18736.940 19688, 450 20639.970
1850.769 198.913 198.918 198.918 198.918 193.913
10851.290 12072.950 13294.610 14516270 15732930 16959.5%
2873.440 2873640 2603.49% 7193.352 2063.208 1793.064
0.000 1682.400 1638800 1688.400 1688400 1588. 400
©.000 0.000 0.000 0.000 0.000 0.000 ’
0.000 0.000 0.000 0.000 0.000 0.000 ;
-704.284 -1189. 102 4371.758 2063.617 3689.99 5314.33)
-703.444 -1872.545 -1455.288 608,330 4298.308 W4, 68
131,738 2761.070 2875.070 2589010 3103.070 217.070
10780.320 12147680 12340. 180 12572.680 12785.180 12997.680
-5648.580 -9386.608 9485, 108 -9583.607 -9542. 107 -9780.507
10539.580 12881.740 15347610 17811,490 20275.370 27119.240
4595.388 w8523 5425.251 164,267 £903.289 7582.29%
5944.295 197,504 9922.363 11642.220 13372.080 15095940 '
939,355 3312938 475,152 5085.368 7441.585 8797.802 b
-22570.640 -15197.710 - 14468550 -3383. 187 -941,801 7856.201 !

CHROME TAMNING SALTS PLANT, 1IMBABME --- 2B SEP 89, by FOC Priv.LUd,, BANGALORE
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Cashflow tables, productionm 0001

l YOO « v v e h e 199 2000 200t 2002 2003 2004
Total cash anflow . . Z5908.800 25902.800 25908.800 25908.800 25908.800 25908.800
' Financial rescurces . 0.000 0.900 0.000 0.000 0.000 0.000
Sales, netl of tax . . 25908.200 25908.802 25908.800 25908.8%0 £5908.800 25908. 800
I Total cash oulflaw . . 215,970 24863.530 22328430 22163.380 2334210 21430.790
Total assels . ... 0.000 0.000 0.000 0.000 0.000 0.000
' Dyerating costs . . . 16999.5% 16959590 1955.590 16759.59 16959.590 16959.5%
Cosl of finance . . . 1322.920 1252.776 982.632 712.488 42,31 172.200
Repaysent . . . .. 15688.400 1688.400 1638.400 1688.400 1588398 0.000
Corporale tax . . . 1975.062 2562.750 2697.832 2032.9504 4163.934 4299.005
Dividends paté . . . 0.000 0.000 0.000 0.000 0.000 0.000
Surplus ( defacal ) . 37:62.828 3485.27% 3580.348 I715.418 2654.305 4478.008
I Cusulated cash balance 13377.40 15822. 70 20403. 100 28118.520 26773.050 31251.060
Inflow, local . ... 3178.300 3158.300 3198.300 3198.300 3198.300 3198.200
Outflov, local . . .. 14530820 14948.330 14813.300 He78.230 13739.120 13915.650
Surplus { defscait } . -11432.520 -11750.080 -115615.000 -11479.930 -12540.820 -10742.3%
Inflow, forergn .. . 22710.500 2710.500 22710.500 22710.500 22710.,00 22710.500
Outflow, foreign . . . T515.150 7515.159 7515, 150 7515.150 7515.150 7515.150
l Surplus t defrcal ) . 15195.350 15195.150 15195.350 15195.350 1519%.350 15195. 350
el castilow . . .. . 5874149 §3%8.451 $251.379 $116.307 4785.217 4450.206
l Cusulated net cashilow 14830.35¢ 21216.8% 27448, 180 33584430 38369760 43019.970

CHROPE TANKING SALTS PLANT, 1IMBABWE —-- 28 SEF B9, by WPOC Priv.L1d. BANGALORE

i
i
i
i
i
|
i
i
1
1
|




b | uniIpQ
- COFAR 2.1 - UNIDD FEASIBILITY STUDIES BRANCH, D-1370,VIENA —

F’-

shflow tables, producticnin ‘0001

‘r ......... 2005 2006 2007
olal cash inflov . . 25908. 800 25908.800 73908.800
Iuntul resources . 0.000 0.000 0.000
les, nel of tax . . 25908.800 25908.800 25908.800
al cash outflow . . 21430.79%¢ 21430.790 21430.79%0
Total assels .. .. 0.000 0.000 0.00C
raling costs . . . 14959.59%0 14959.590 16959.5%
st of finance . . . 172.200 172.200 172.200
paysent ., ... 0.000 0.020 0.000
Corporale tax . ., 4299.005 4299.005 4299.005
vidends paad . . . 0.000 0.000 0.000
Surplus ( def1sl ) 478,008 4478.008 4478.008
'umu tash balance 35727010 40207 .070 445685.080
low, local . ... 3198.300 3198.300 3198.300
Oulflev, local . . .. 13915.650 13915.650 13915.5630
plus ( defrcit ) . -10717.3%0 -10717.3%0 -10717.350
low, foreagn . ., 22710.500 22110.500 22710.500
Outflow, foreagn . . . 515,150 7515. 150 7515. 150
lplus ( def1al ) . 15195.350 15195.350 15992350
tashflow . . . .. 4550.206 430,206 4650.206 {
"ulam nel cashflov 47570, 180 $2320.380 56970.59%0 ;

CHROPE TARRIING SALTS PLANT, 1IMBABME — 28 SEP 89, by MPDC Priv.LUd.,BANGALORE
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Cashflow Discounting:

a) Equity pard versus Net incose flow:
Nel present value -109.04 at
Internal Rate of Return (IRREY) ., .31
B} Net Worth versus Nel cash retura:
' Netl present value
Internal Rate of Return (IRRE2) ..
t) Internal Rate of Relurn on lolal 1nvesteent:
. Nel present valve .............. 10998.96 at
Internal Rate of Keturn ( IRR ) .. 15.631
Net Borth = Equily paid plus reserves

sessssescnnnne

LLLA PO LY 13
13.811

COrFAR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH,

10.001
10.00 1

10.00 1
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Netl Income Statement in 000 1S

IVnr ........... R 1593 1994 ) 9% 1997
Total sales, incl. sales tax . . . . . 13015420 15597.300 18175.180 20733.050 2330.9%
'us: variatle costs. incl. sales lax. $108.29% 7329.94 83.613 m.en 2099490
Variablemargin . . ... ... ... 8911120 A267.346 9823.563 10975.780 12335000
( Tof total sales . .. ...... $3.083 $3.00% 52.949 52.3%07 .81
n-variadle cosls, 1ncl. depreciation 1313.995 7313.916 713,94 1313.813 133.91%
rational margin . . . ... ... -402.785 53.40 2309.648 3645.863 02.079

Tof total sales . ....... . -3.00 6.1 12.708 17.664 21,585
‘osl of famance . . ... .. ... 2873.640 2873.640 2603.45% .15 2063.208
ress profil o . .. oLl a e, -3276.425 -1920.210 -293.848 1332.5% 2958.874
llovances . . . . v v v v e v v b . s 0.000 0.000 0.000 0.000 0.000
aubl! .um ............ 0.000 0.0¢0 0.009 13R.512 Fap WA
............. 0.000 0.000 0.000 0.000 0.000

t prefal . . . .. e e -3276.425 -1920.210 -293.848 1332.5%2 Faa XY
vadends pad . . . . - .o . e 0.000 ¢.000 .00 €.000 0.000
distriduled profil . . . .. .. .. -3276.42% -1929.210 -251.848 1332.5% 2958.818
ccumulaled undistribuled profatl ., . -3R76.425 -9156.63% -5490, 482 -4157.97¢ -1199. 100
Gross profil, X of lotal sales . . . . -29. 166 -12.11 -1.647 5.421 1c.682

U prefit, 1 of tolal sales .. .. -29.108 -12.311 -1.617 5.424 - 12.682

, kel profit, Lof equily . .. .. -29.648 -17.3% -2.6%9 12.058 2.1

ROI, Nel profilesnterest, 1 of iavest. -1.428 1.a 9.223 14.551 19.815

CROME TRNNING SALTS PLANG, TIMBAIE --- 28 SEP 89, by MPIC Prav.Lld. BANGALORE
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COFAR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH, 0-1370.VID0R ——
Nel Income Statement = 0001

Vedr . .ttt et et e e e . 9% %99 2000 2001 2002
Tota! sales. 13c). cales %ax . . . . . 5%8.8%0 25908. 800 25908800 25%08.300 Z5908. 800
Less: varzable costs, wmel. sales lar. R%. 3% 122%.5% 12216.5% 122%.5% . 121%.5%
Vinatlesarqin . .. ........ 13892.290 136%.210 1%%2.210 18%2.210 126%2.210
As Taf total sales . ... ..... 52.048 52.848 52.848 52.848 52.848
Non-var:atle casts, incl. depreciation na.w T313.91% 1313.9% 7313.913 7313.9%5
Operatieral marque . . . . . .. ... $378.294 6318.2%% 6378.295 6378.29% 6378.2%
Gs L oof total sales .. .. ..... 2841 24.8%8 r Ry 24.018 20,048
Cost of fimamce .. ......... 1793.064 15¢2.920 12552.77% w2.4R 712.488
Gross prafil . . ... L e n . 585.2%0 4855.115 $125.520 3393.604 3585.009
Allowanges . . . .. oo e v v e oo 0.000 0.000 0.000 0.000 0.000
Tozable peafsl . . . . . ..o 0™ 0.000 395%0.123 9125.520 3395604 5663.800
Tas oo i et it v ens e e 0.000 1975.062 5482.760 2697.832 2832.904

Sprefit L Lo, 4585.230 2880.313 2562.760 2697.832 2832.904
Dividends pard . . . ... ... ... 0.000 0.0%0 0.000 0.000 0.000
Undastriduted prefat . . . . .. ... 4385.20 25%3.3113 2562.760 2697.832 2012904
Accamylaled undistribuled prefal . . . 338131 8265, 444 8829.204 11527.040 14359.940
Gress profil, X of tetal sales . . . . 17.498 12.70 19.783 20.826 21,88
Met profitl, T of total sales . . . . 17.4658 1.7 9.89% 10.413 10.934
ROE, Net profil, Tof equaly . . . . . 41,49 26.064 23.1% 20413 5.5
R0L, Nel profaleinterest, 3 of 1nvest. 5.017 17.270 14,9635 14.43% 13.906

CHROE TANING SALTS PLANT, 11MGRBME -— 28 SEP 89, by WPDC Priv.L1d., DANGALORE
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COFAR 2.1 - UNIDO FEASIBILITY STUDIES SRANCH, D-1370.vID® —

Net Income Statement in 0001

Vear . . . v i e e e e . 2003 2004 2000 2006 2007
Tetal sales, inch. sales tax . . . ., 25908.800 25908.000 Z59%08.800 59%8.800 25903.800
Less: variadle costs, incl. sales tax, 12216.59%0 2216.9% 1221%.5% 121%.5% 12216.5%
Vartable margn . . .. .. ... 13%92.210 13892210 13%692.2%0 135692.290 136%2.290
Bs Lof tetadsales . ... .. . e 32.848 52.848 52.848 52.548 52,848
Mon-variable cosls, incl. depreciation 4522.000 4922.001 4922.001 4922.001 4922.001
Operational margin . . . . . . e a770.211 8720.210 8770.210 8770.210 8770.210
As Lof total sales . ........ 33.850 33.850 33.8% 33.850 33.550
Costoof finance . .. ........ 4238 172.200 172.200 172.200 172.200
Gross profal . . . . ... ... ... 8327.8¢7 2598.010 8598.010 8398.010 £598.010
Allowances . . . . . ... .... .. 0.000 0.000 0.000 0.000 0.000
Taxable profat . . . . .. ... ... 8327.847 8598.010 8598.010 8598.010 £598.010
Tar . . . v e i e e e e s ae 4153.934 4299.005 4299.005 4299.005 4299.005
Nel profal . . .. .. e e ee e 4163.934 A299.005 4299.00% 4299.00% 4295.005
Divsdends patd . . o o .o v v o v v s 0.000 0.000 0.000 0.000 0.000
Undistrebuted profat . . . . .. ... 4163934 4299.00% 4299.005 4299005 4299, 005
Accumulated undistraduled profat . . . 18523.820 22822.880 27121.880 31420.8%0 35719.89%0
Gross profal, T of total sales . . . . R2.143 33,188 33,18 33.186 .18
Nel profil, 1 of total sales . ... 15.072 16.593 16.593 16.593 16.593
ROE, Net profil, X of equily . . . . . 31.679 3.902 38.902 38.902 38,902
R0I, Net profileinterest, T of invest. 18.047 11,537 17,537 17.537 1.5

CHROME TANNING SALTS PLANT, 1IMBABWE — 28 SEP 89, by MPDC Prav.Lud. BANGALORE
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COSAR 2.1 - UNIDO FEAGIGILLTY STURIES BRAMCH, D-1370,VIDO® -—-

Projected Balance Sheets, constructionia "0001$

Year .. v e v s e v ese e 1990 1991 1992
Total assels .. .... M §570.000 24416.000 2793000
Fixed assels. net of deprecriation €.000 8970.000 20815.720
Constre tran 1 pregress . . . . 8574.000 15643.720 &R0
Current assels . ... ... .. C.000 0.000 410.000
Cash. bamk . .. ..o e v ¢.00¢ 0.000 0.000
Cash surplus. finance avarlatle . 0.200 0.c8t 0.842
Less carried fereard . . .. . . 0.000 0.000 0.000
LSS « o o v s v v v e oo s 0.000 ¢.000 0.000
Total nabililzes . . . . . . . $970.000 24616.000 27935.000
Equity capital . . .. ... . 6420.000 7957.000 11031.000
Reserves, retained prefat . . . . 0.000 0.000 0.000
Profil . . o v o v oo e o 0.0%0 0.000 0.000
Long and sedium lers dedt . . . . 2550.000 16459.000 1684000
Current Liadilaties . . . .. .. 0.00C 0.000 0.000
Bank overdraft, finance required. 0.000 0.000 0.000
Total dett ....... [ 2553.000 16659.000 156884.000
Equity, X of hiabilities . . .. 71.972 32,325 39.%0

CHROME TARVING SALTS PLANT, 1LMBABME — 28 SEP 89, by MPDC Priv.iid.  BANGALORE
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Projecled Balance Sheets, Productionin 00027

Year . . . .. . i i e s e e 199 1994 1995 199% 197
Total assels . .. ..... .. 30290. 40 29838.8%0 27760.500 25996830 5982.300
Fized assels, mel of deprecralion 24933.200 2382.30 19811.410 17240.500 14549.580
Construction in progress . . . ., 0.000 0.000 0.000 0.000 0.000
Correnl assels . . ....... 2047.542 2245860 2485.778 2644697 243415
Cash, damk ., . .. ....... 12.828 12.828 12.828 12.828 12.028
Cash surplus, finance avarlable . 0.000 0.000 0.000 608.328 4298.307
Less carried forvard . . . . .. 0.000 R4S 5196.4635 490,482 4157.971
LESS & v e v e v v v o n 276.425 1920.210 3.0 0.000 0.200
Total luabslatpes . .. .. . .. 30290.440 29838.4650 27760.500 25996.820 5.0
Eqity capital . . .. ... .o 11051.000 11051.00¢ 11051.000 11051.000 14051.000
Reserves, retained profal . . . . 0.000 0.000 0.000 0.000 0.000
Prafal . . it s e e e 0.000 0.002 0.000 1332.512 938871
Long and aedivm lerm debl . . . . 18114.000 16425600 4737.200 13048.300 11360.400
Corvent lzabilstaes . . .. ... 21.995 459504 917,013 564,522 612.001
Bank overdrafl, finance required. 703.443 1892549 1455.287 0.000 0.000
Tolal dedt . .......... 19239.040 18787.46%0 16709.500 13613.320 11972.430
Equity, L of liabililies . . .. 36.483 37.03% 39.808 .59 .53

CHROE TANNING SALTS PUANT, IIMBABME —- 28 SEP 89, by WPDC Priv.LUd. ,BANGALORE

Projected Balance Sheetls,

Productionin 0001t
YOdr . . i e et e v e s 1998 1999 2000 2001 2002
Tolal assets .. .... e v . 239%7.7170 23960, 580 26834.940 27844.370 28908.840
Fized assels, nel of depreciatlion 12098. 660 95271.748 0756.832 4385.916 1815.000
Construction 1n progress . . . . 0.000 0.000 0.000 0.000 0.000
Currenl assels . . .. ... . 042,533 042,513 3042.533 3042,933 2042.513
Cosh, BB . . .. vv v v v 12.828 12.828 12.828 12.828 12.828
Cash surplus, finance avarladle . 9514.643 13377.470 16822. 750 20403. 100 24118,520
Loss carried forvard . . . . . . 1199. 100 0.000 0.000 0.000 0.000
Loss . ...... ce e e 0.000 0.000 0.000 0.000 0.000
Total habtlitses . . ... ... - 23967.7170 25950.580 26834940 27844,370 20988, 880
Equitycopital .. ....... 11051.000 11051, 000 111051,000 11051.000 11051.000
Reserves, retained profatl . . . . 0.00C 3385, 131 . 826b.444 8829.204 11527.040
Prafil . .. i v et hr e 4585.230 2880.313 , 8562.760 269782 2832.904
Long and medsum Lors debl . . . . 9671.998 7982.598 6295, 198 4506.798 2918.398
Current Liabilaties . . . . ... §59.540 459,540 ' 695.540 659,540 659.540
Bank overdralt, finance required, 0.000 ¢.000 0.000 0.000 0.000
Tolaldedt ., .. .00 v vv 10331.540 8642.138 . 6954,738 5264,338 »7.938
Eauity, Tof Tuabilities . . . . Q.557 .58 4,181 39.68 .12

COFAR 2.1 - INIDO FEASIBILITY STUDIES BRANCH, D-1370,VIENG ——
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Projected Balance Sheels, Productionm 0018

Year . . e e e e e e e [0 2004 2005 2006 2007
Tolal assels . .. ....... I8 010 15783.420 4006 . 420 361,40 A8460.430
Fized assels, mel of depreciation 1535.000 1457.000 1278.000 1099.000 ) 920.000
Zeaslroclies m pragress . . . . £.000 0.0%0 0.000 0.000 0.000
Corrent assels . ... ..... 042,53 042,513 342.57 042.533 02.51
Cash, damk . . ......... 12.828 .88 12.828 2.528 12.88
Cash surples. finance availabdle . 26773.0% J1251.060 35729060 40207.0M 44425.070
Loss carried forvard . .. ... 0.000 0.000 0.0%0 0.000 0.000
oSS & ¢t o v vt v et nn e .. 0.000 0.000 0.000 0.000 0.000
Total Liatalaties . . . .. ... 31424410 35763.420 40062.420 44351420 485640.430
ftyantal . .... c e 11051.000 11051.000 11051.000 11051.000 11051.000
Reserves, retained profsl . . . . 1U59.940 18523. 880 22822.880 27121.880 31420.8%
Frafat . .. ........ .. 4163.93¢ 4299.005 4299.005 4299.005 29.005
Leng and sediwe ters debl . . . 1230.000 1230.000 1230.000 1220.000 230000
Current lrabihataes . . . . ... $37.540 £59.540 §59.540 £59.540 439,540
Bank overdraftl, finance required. 0.000 0.000 0.000 0.000 9.000
Tolal gedl . ..... e e e 1889.540 1889.540 449,540 1887.543 1887.580
Equily, T of DIiabilitaes . . .. 35.122 30.900 27.584 4911 2.1

RO TANNING SALTS PUANT, 1IMBARE — 28 SEP 89, by MPIC Priv.iVd., BANGULORE
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COFAR 2.1 - UNI O FEASIBILITY STWDIES BRANCH, D-1370,VIDMA ——

ORODE TANING SALTS PLANT, 11MBABME
28 SEP 89, by WPOC Priv.Ltd. , DANGALTRE
7,200 TONES PLANT, basic version

3 yearls) of consteaction, 15 years of preduction
currescy ceaversion rates:
foreign currency 1 unit = 1.0000 units accounting currency

Iscal  currency 1 il = 1.0000 uaitls accounling currenty
accounting currency: ‘00018

Total initial investment during tensiruction phase

fized assels: 21756.56 13.290 I foreign
currenl assels: 430.00 0.000 I foreign
total assels: 22186.56 13.033 1 foreign

Source of funds during construction phase

equily & grants: 8384.70 0.000 I foreign
foreign loans @ 0.00
lecal  loans ¢ 13302.00
total  funds 2185.70 0.000 X foreign

Cashflow from operations

Year: 1 2 3
operating costs: 11498.27 12849.32 13201.81
depreciation @ 2094 .31 2014.41 20144
© interest : 2308.92 2308.92 2096.09
preduction costs 15821.59 1747265 12312.30
theresf foreign 2011 28.281 29.16 1
total sales ¢ 13019.42 15597.%0 16270,05
gross incose -2802.17 -1575.35 -1042.25
net  incomr ¢ -2802. 17 -1575.35 -1042.25
tash balance : -786 79 -1058.40 -401.74
nel cashflow .13 2380.52 3024.55
Net Present Value at: 10.00 1 - -1015.95
Internal Rate of Return: 9,231
Return on equilyt: 3.1
Return qn equily2: 1.%1

Index of Schedules preduced by COFR

Total initial investaent Cashflov Tables

Total investoent during production Projected Balance

Total preduction costs Nel incone slaleaent .
Werking Capital requiresents Source of finance




Total Initial Investment i

YoOr . . i i vttt e e e

Fixzed inveslaenl tosts

Land, sile preparation, developoent
Nildings and civil worksy . . . . .
Muxiliary and service facilities .
Incorparated Fined assets . . . . .
Plaat nachinery and equipnent . . .

Telal fixed investoent costs . . . .

Pre-production capital expenditeres.
Mel working capital . .......

Total init1al investoent costls . , .,

Of it tereagn, inl ... .... .

‘00014
19% 1991 1me
100.000 0.000 0.000
$00.000 2300.000 0.000
276.000 1914.000 0.000
4000.000 $000..000 0.000
6726.000 10939..000 225.000
355.040 1401.200 €1%0.320
0.000 0.000 430.000
7081.040 12300.200 a765.320
8.7 10.858 8.13%

CHROME TANNING SALTS PUANT, I1MGABME — 28 SEP 89, by WPDC Priv.Ltd. . DANGALRE
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COMFAR 2.1 - UNIDD FEASIBILITY STUDIES BRANCH, D-1370.VIEMNA —

Total Current Investmentir 00217

YOdr . . it i e i e e e e .. 1993 1954 1999

Fixed 1nvestoer? costs

Land, site preparatior, develapment 0.000 0.009 0.000
Buildings and caval works . . . . . €.0%0 0.009 0.000
Auriliary and service facilities . ¢.000 0.000 0.000
Incerporated Fired assels . . . . . 0.002 0.000 0.000
Planl, sach:nery and equipment . . 0.000 0.000 €.000
Tolal fixed investaenl cests . . . . £.000 0.000 0 0%
Preproduclion capilals espendilures. G.002 0.000 0.0
Uorking capatal . . ... ... .. 1289.028 187,480 43,690
Tolal current investoent costs . . . 1282.028 167,450 43,650
Cf il foreage. 1 . ... ..... 3.9 80,268 60.263

CHROME. TRIGIING SALTS PLANT, 1IMBAINE — 28 SEP 89, by MPDC Priv.Lld., BANGALORE
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Total Production Costs n ‘0001

YOd?f & . v ittt et e e s e 199 1994 1995 1996 1957 1998
' T of nes. tapacily (sangle product). 0.020 0.000 0.000 0.000 0.000 0.000
Rawmaterzal ¥ . .. ........ 881,349 3457.418 3607.960 3507960 W07.90 3407980
Other raw materzals . . . . .. .. 2972.6%% 947,223 3722. I 2. M 2. 1R.35
l VOIS ©oveeeeen e 182.483 28979 228.500 228.500 228.500 28.50
Brergy . . . ..o e e 718.750 8:2.500 900.000 §00.000 900.000 900. 000
tabour, darect L . . ... L. .. 3209.000 207.000 1209.000 3209.000 3207.000 209.000
Re atr. mantenance . . . ... . . $54.000 64,000 564,000 %2000 SbA . 000 564.00C
SEar®5 i i e e e e 500.000 300.000 $00.000 500.000 500.000 $00.000
Fatlory overheads . .. ... ... §70.000 470.000 470.000 470.000 470.000 470.000
Fattory cests . . . ... o .0 v 11498.270 12845.320 13201.810 13201.810 13201.810 13201810
Aderristrative overheads . . . . . . 0.0¢0 0.000 0.000 0.000 0.000 0.000
Indir, cosls, sales and distridulien 0.000 0.0%0 0.000 0.000 0.000 0.000
Divect cests, sales and distribulien 0.0a0 ¢.000 0.000 0,000 0.000 0.000
Depreczalaion . . . . .. ... ... 2014 .40 2014408 2014.406 2014.408 2014.406 2014406
Fimarciad cosls . . .. ... ... 2308.920 2308.920 2096.088 1881.256 1670.424 1457.592
Tolal productaon costs . . . . .. . 15821.530 17172.650 17312, 30 17039.470 156885.640 16673.810
Costs per unil { sangle product ) 0.020 0.000 0.000 0.000 0.000 0.000
O atforergn. 1. ... .. .... 26.913 z8.217 29. 1S 29.52¢8 29.900 30.281
OfF stvaraatle2 . . .. . ... .. 42436 47.205 48,850 45.468 30.052 50.731
Tolal ladewr . . .. .. 0o n 305,000 3205.000 3209.000 3205.000 3209.000 3209.000

(HRIE TRNING SLTS FLANT, 1IMBAGWE —- 28 SEP 89, by "PDC Priv.Lid.  BANGLORE
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l COPFAR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH, D-1370,VIENR ——

Total Production Costs in ‘0001

Year . .. L. e 1999 2000 2001 2002 2003 2004- 7
L eof nom. capatily (single preduct). 0.02%0 0.000 0.000 0.000 0.000 0.000
Rawmaternal 1. .......... 3607.960 3607.960 3607.980 3607.950 3507.90 3607.950
Other raw malertals . .. ... .. 3722.351 3722.351 3722.351 37122.351 PR "1 2.1/
Uelities . .. ... ... ... 228.500 228.500 228.500 228.500 228.500 228.500
Energy . . . . ... L. 900.002 900000 900.000 900.000 900.000 $00.000
Labour, direct . . .. ... .... 209.000 3209.000 3209.000 J209.000 3209.000 3209.00C
Repair, saintenance . . ... . e 564,000 564.000 564,000 564.000 564,000 564,000
Spares . . L L Ll e, 500.000 $00.000 $00.000 500.000 500.000 500.000
[a:tov, overheads ... ... ... 470.000 470.000 470.000 470.000 470.000 470.000
actory cosls . ........ .. 13201.810 13201.810 13201.810 13201.810 13201.810 13201.810
Adernistralive cverheads . . . . . . 0.000 0.000 0.000 0.000 0.000 0.000
Indir. costs, sales and distridulion 0.0% 0.009 0.00¢C 0.000 0.000 0.000
Direct costs. sales and distribulion 0.000 0.000 0.000 0.000 0.000 0.000
Deprecaalien . . . . ... ... .. 2014404 2014,406 2014406 2014.408 158.7%0 158.750
[manual {113 SN .. 1248.760 1031.528 819.0% 606.264 AR 180.. 600
clal production cosls . . ... .. 16467980 16248, 140 16035.310 15822.480 13753.990 13541180 '
osls per unil © single product ) . 0.070 0.000 0.000 0.0 0.000 0.000
tfereagn. 2. .. ... ..., 30.673 31,075 31487 31.911 34,4607 5. 151
ovartable,2 . .., ... .. . $1.387 92.060 52,734 $3.4b1 $1.501 b2.487
tal dabowr . . . .. ... .... 3209.000 3203.000 3209.000 3209.000 R09.000 209.000

CHECE TSNS SALTS PLANT, TIMBASME --- 28 SEP 89, by WPDC Prav.Lld. ,BWGALORE
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Netl Working Capitalis 0001

Year . L L e e e e ie .. 1993 1994 1995 1995-2007
Coverage . ... ..... odc  cols
lC-runl assels &
Accourts recercadle . . . 30 2.0 958,189 1070.777 1100. 151 1100. 151
Inventory ané matertals . 18 19,7 297.915 357.498 373.042 373,02
. Energy ... 7 514 13.97 18.071 17.500 17.500
Spares . ... ..... W0 1.0 500. 000 500. 060 500.000 500.000
Work 1n progress . ... 2 180.0 63.879 11.385 713.343 73.34
Finzshed products ... 10 36.0 319.3% 356.926 36717 366.717
'Cub mwhand .. ..., 1 30.0 12.828 12.828 12.828 12.828
Total currenl assets .. ....... 2165, 183 2386. 184 3,582 2003, 582

Current liabililies and
lkuunls payadle . . . . .. w 5.7 447,159 499.4% 512,404 313.404

Nel working tapital . . . .. .. N 1219.028 1886488 1920.178 1930.178
lhuuu wverking capital . . .. .. 1289.028 167.460 43,650 0.000
Net worbing capital, lecal . ... .. 1078, 712 1186253 153614 1153.614
.lol working capital, foreign . .. .. 839.316 740.235 - 166.563 76b.563

Le: wdc = m:ninus days of coverage : cole = coefficient of turnover .

(HROME TANNING SALTS PLANT, 1IMBARME --- 28 SEP 89, by WPOC Pruiv.Lld.,BANGALORE
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Lource of Finance,

e
quily, ordingsy ..
quily, preference.
bsrdies, gramls .
Lean A, foreign .
Lean D, forerge..
Lean C, forezgn .

Lean A, jocal....
Lean B, lecal....

llm C. ledwl....

Totat loan ........
lncul hatilities
nk everdraf! ...,

.E ferds ...,

conslruction s M7 %

13% 1991 1982
3143.000 1261.200 [ol ki)
9.000 0.000 0.000
0.000 0.000 C.oue
0.00¢ 0.02¢ .m
¢.00¢ 0.000 0.000
0.00¢ 9.0 6.002
1934.000 11139.00C 229.000
0.0% 0.070 0.000
0.000 0.00¢ 0.000
1932.000 1113300 225.9%¢
0.60C 0.0% 6.022
0.040 0.00t -0.041
1081.040 12348 200 2785459

CROE TANING SR TS PLANT, IIMEARE -—
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25 SEP 8%, by MFOC Priv.its. . BANGALORE
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Source of Finance, productionin 001

L[] 1N ™ 1994 1999 1996 1997 1998 1999
'Equll). srdinary .. 0.900 0.000 0.0cC 9.000 e.0cC 0.00¢ ¢.o0
Equily. preference. ¢.000 0.000 €.000 0.002 0.000 0.000 0.000
Sebsidres. grasts . 0.000 0.000 0.000 0.00¢ 0.000 0.000 0.000
l Lean R, ferergn . 0.0%0 0.0 0.000 0.000 €.000 0.000 0.000
Lean B. forergn.. ©.000 0.00¢ £.000 0.000 0.000 0.000 0.000
Lean C. forergn . 0.020 0.000 0.000 0.000 0.000 0.00¢ 0.000
l Lean &, lecal.... 0.000 -1330.200 -1329.200 -1330.200 -1330.200 -13%.200 -1330.200
Lean B, lscal.... 0.000 0.200 ¢.000 0.000 0.000 0.000 0.000
Loar C. lecal.... 12%0. 000 0.00C 0.000 0.000 0.000 0.0%0 0.000
lhhl loan ........ 1290.900 -1330.200 -1320.200 -1330.200 -1330.200 -1330.200 -13%0.200
Current liak:lilies 7. 135 52.54 13.708 0.0%0 0.000 0.000 0.0%0
Bank gverdraft ... 186.65% 1058.600 401,738 w21 ~47.4615 -280.447 -493.219
Total funds ....... 521.807 -213.089 -§14.754 -1184.983 -1397.815 -1610.647 -1823.47%
CHROME TAIRIING SALTS PLANT, 11MBARE -— 28 SEF B9, by WPOC Priv.Ltd., BANGALORE ‘
' CO¥AR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH, D-1370,VIENWY ---—
Source of Finance, productionm 001!t
IVnr .............. 2000 2001 2002- 3
Equily, oréirasy .. 0.000 ¢.000 0.009 ;
l[qaxly. prefererce. 0.0% 0.0m c.om
Subsidies, granls . 0.00 e.000 €.000 :
Lean A, foreign . 0.0%0 0.000 0.0M
Loaw B, foreign.. 0.000 0.000 0.0
Lean C, fereign . 0.0m 0.300 0.000
Loan A, lecal.... -1330.200 -133C.200 -1330.200
l Lean B, local.... 0.000 0.0%¢ €.000
Lean C, local.... 0.000 0.000 0.000
lmu foan ..o -1330.200 -1330.220 -1230.200
Corrent hiatilitses 0.020 0.00¢ 0.09
Ilarh overdraft ... -106. 112 -844.733 0.000
Total funds ....... -203.312 -2174.953 -133C.200

CHROME TANNING SALTS PLANT, TIMBAESE -— 28 SEP 89, by MPOC Priv.Ltd..BANGALORE
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!s
Total cast anflow . .
!-Annal resgurces .
es, net of tar . .
". cash oulflow . .
Tetal assets . ...
rating cosls . . .

t of fanance . . .
epayment . . . . .
porate tax . . .
1dends pard . . .

Surplus ( defical )
Llated cash balance

Inflow, locad . ...

fow, local . . . .
plus { deficat ) .
low, fereign . ..

flow, foresgn . . .
plus ( defiaal )

Nel cashflow . . . . .

hflow Tables,

COMFER 2.1 - UKIDC FEASIBILITY STUDIES BRANCK, D-1370,VIENR ——

constructionin ‘0001%
1990 1991 1992
708,000 12340.200 2765.500
7081.000 12340.200 2765.500
0.000 0.000 0.000
7081.040 12340200 2765.320
492¢.000 11139.000 655.000
0.009 0.0 0.000
135.040 1201.200 2110.320
0.000 0.000 0.000
0.00¢ 0.000 0.000
0.000 0.000 0.000
-0.040 0.000 0.180
-0.040 -0.040 0.140
7081.00C 1234720 2765.500
§754.430 11000.300 2540.32)
1326.560 1339.900 2c5.18¢C
0.000 0.002 0.000
1326, 600 1339.30% 225.000
-132¢.400 -1339.900 -225.000
-8926.000 -11137.06C -455.000
-6%c6.002 ~18045.000 -18720.000

I;la!ed nel cashflow

CHROME TAINING SALTS PLANT, Z1MBABME ~—- 28 SEP 89, by IFXC Prav.Ltd. BANGALORE




" COFAR 2.1 - UNIDO FERSIBILITY STUDIES BRANCH,
‘Cashflow tables, productionis 00018
' Year . . .. .. ... 1993 1994 N 15 1996 197 1998
Tolal cash inflow . . 1475580 15649.840 16203, 760 16270.050 16270.050 16270.050
l Financral rescurces . 1737.13% 52.541 13.708 0.000 0.000 0.000
Sales, net of tax . . 12019.420 19597.300 16270.050 16270.050 16270.050 16270.050
l Tetal cash sulflow . . 15543.370 16708. 440 16685.4%0 16413.270 16202.430 15989. 600
C Total assels . . .. 173. 183 220.001 §7.338 0.000 0.000 0.000
Operating cosls . . . 11498.270 12849. 120 13204.810 13201.210 13201.810 13201.810
Cost of finance . . . 2308.9¢0 2208.820 2096.088 18281.256 1670.424 1457.592
Repayment . . . .. 0.000 1330.200 133¢.200 1330.200 1330.200 1330.200
Corporate tax . .. 0.000 ©.000 0.0%0 0.00 0.000 0.000
' Bividends patd . . . 0.000 0.000 0.000 0.000 0.000 ¢.000
/]
Surplus § gefial ) . -786.79% -1048.603 -401.736 -145.21% 67.41% 280.448
lc.-mua cash balance -786.651 - 1845, 254 -2245.590 -2392.208 -Z324.5% 2044, 11
Inflov, lotal . ... 216607 268,952 2778.497 2772.300 2772.300 2772.300
Outflow, lotal . ... 10928.770 12011.950 11831.750 11435.36C 11842.520 11229.6%0
'Swplus { defrcsl } | -6712. 120 -9245.906 -9113.249 -8883.0% -8670.224 -8457.352
Inflov, foreign . . . 10539.930 12881.79¢ 129505.240 13497750 13497.750 13497.750
Outflow, forergn . . . 414,608 495485 4193.750 4759.910 4759.910 4759.910
|Surplus { defsat ) . 992%.329 8187.304 8711.512 8731.840 8737.840 8737, 840
Nel cashflow . . . . . 2X.128 2580518 024,551 3068.2480 J068.240 3068.240
Cumclaled nel cashflow -18487 82¢C -15907.250 - 12852872 -9814.543 -678:,322 -3578.082

CPIFE TANNING SALTS PLANT, 1IMBARK --— 78 SEP 89, by MPDC Priv.Lld.,BANGALORE
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Cashflow tables, productioniin 0001

Year ... ... 1996 2000 2001 200 2003 2004

Totlal cash anflow . . 16¢70.050 16270.050 16270.050 162170.05¢ 16270.050 16210.030

Firancial resources . ¢.000 0.000 0.0% 6.000 0.000 0.000
Sales, nel of tar . . 16270.050 16270.050 16270.0%0 18270.050 16270.050 16270.0%0

Total cash oulflew . . 15776.770 15561.940 15351.110 13138.270 18925.440 13382.410

Total assets . ... 0.000 0.000 0.00C 0.000 0.000 0.000
Operating costs . . . 13201.810 13201.810 13201.810 13201.810 13201.810 13201.8%0
Cost of finance . . . 1244, 760 1231.928 815.0% 606,264 393.432 180. 600
Repayment . . . .. 1330.200 1330.200 1333.200 1330.200 1330.199 0.000
Corporate tax . .. 0.000 0.000 0.000 0.000 €.000 0.000
Div:dends paad . . . 0.000 0.000 0.000 0.000 0.000 0.000

Surplus ( defical } . .20 706,112 918,534 1131778 1304.600 2087 641
Cumuialed cash dalance -1550.861 -243.749 74,156 1205.972 2550.581 5438222

Inflow, local .. .. .30 2772.300 277c.3m 2721 £7172.300 2772.300
Quiflew, local . . .. 11016.860 10804030 10591200 10378.250 10185.530 85622.499
Surplus ( defr1at ) -8244. 50 -8031.728 -7818.0%8 -7606.063 -7391.230 -5830.199
Inflow, fareige . .. 13437.750 13497.7%% 13497, 750 13497.750 13497.750 13497.750
Outflow, foreign . . . 4795.510 4759.910 47%9.910 4739.910 4759.910 4755.910
Surplus { defzaal b 8727840 8137.840 8737.840 8737.840 8737.840 8737.840

Cumulaled nel cashflos -609.842 2058.75% 552¢.629 8594.879 11553, 120 1473130

CHPONE. TAIRIING SALTS PUANT, 1IMBASWGE —- 28 SEP 85, by MWPOC Pruv.Lld. BANGRLORE

l Nel cashflov . . . . . 3068.240 3088.240 3008.240 3063.240 064240 3068.240 !
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Cashflow tables, praoductionin (001

l"ur ......... 2005 P20 2007
Tata} cash inflow . . 16270.0%0 15270.0%0 16270.0%0
l Fioancial resources . 0.000 0.200 0.000
Sales, net of tar . . 1£270.050 16270.0%0 15270.950
lh'.al tash eulflse . . 13991.200 18745350 14744.850
Tatal assets . . .. 0.000 0.000 0.060
I Operating casts . . . 13201.810 13201.810 13201.810
Cost of finance . . . 180. 600 180.500 180.600
Repayment . . . .. 0.70 0.000 0.0m
l Corporate 2ax . . . 508.750 1253.445 1354, 445
Dividends pard . . . 0.000 0.000 0.000
Surplus { fefial ) 2278.85¢ 1323.1%% 1523.1%
‘(mlaied cash talance m7.072 G280.2579 10753, 460
Irftcw, Tocal .. .. 2772.39 2772300 a9 \
'uum local . . .. s211.29 985541 985,94 :
Cirolus o dehul ! . -6458.989 -1214. 644 -1204.634 H
v forerpn L. 13497.7%0 13437.750 13397750 ‘
wlm forergn . . . 4759.910 433,919 4759.910 !
Surplus ¢ fefral ) . 8717.84 8737.540 8737.8%0 '
Net castflow . . . . . 2439.430 1703.795 1703.799
lCunulal!d net cashilow 17130.810 18334600 20578.30C

' CHROME THalNING SALTS PLANT, TINEREWE -— 28 SEP 89, by MFOC Priv.Lld., BANGALORE
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Mel Income Statementin XIS

stal sales, (ncl. sales tax . . . ..
ess: variadle costs, ncl. sales tax,

artadlemarqin . L L L.
s T of total sales . ... .....

-y

Nea-variable cests, incl. depreciation
*puat:unal [ ¥ T 3 e
s 1 of tolal sales

[nl of fimance . . ... 0 e a ..

Grass profil . o . o o v 0 v .« e
llowanges . . . . o v v v o v v v v s
azmableprofil . . .. .. . ...
Ta:

elprofitl . . . ... ... ...

(=

tvidends patd . . . L. L L. ..
rdistribated profil L .. . L. ...
ccusulaled undisiributed p ofil . . .

rass prafit, T of total sales . . . .
el proftl, T of lolal sales . ...
0E, Nel prafit, Tof equily . . . ..
I, et profiteinterest, T of invest,

-
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COMFAR 2.9 - IXIDQ FEASIEILITY STUDLES BRANCH, D-1370,VIENW ——

199 1994 1399 1995 1997 1998
13019.420 15397.200 16270.050 15270.230 18270.250 16270.050
6755.287 8106.321 as5a.811 8338.811 8438.811 8435.511
620,133 149,919 7811.239 7811.239 1811.239 7811.239
43.114 48.027 44.010 48.010 43.010 43.010
8757.4C6 673740 8757.4Ch 6757.406 8757.40b 8797406
~493.24% 133.3713 1053.813 1053.83 1053.833 1053.433
-1.18% 4.703 6.477 .40 8.477 6.477
2308.920 2308.920 2096.088 1333.354 1670.424 1857.592
-2802.¢ -1575.347 -1042.255 -829.433 -616.5M -403.759
0.006 0.000 0.000 0.000 0.020 0.000
0.000 0.000 0.200 0.000 0.000 0.000
0.000 0.000 0.300 0.000 0.000 0.000
-2802. 168 -1975.3%7 -1042.255 -829.423 -616.591 -403.759
0.209 0.000 0.000 0.200 0.000 0.000
-2832. 148 -1575.347 -1042.253 -429.423 «515.591 -403.759
-z802.168 -4377.515 -5419.770 -£249.192 -5865.783 ~7259.542
-21.523 ~10.100 -b.40¢ -5.098 -3.790 -2.482
-21.%23 -10.100 -6.406 -5.098 -3.790 -2.48
-31.933 -17.73t -11.731 -9.235 -6.540 -4.54
-2.355 .52 5.212 5.212 5.212 5.212

-

CHROE TANING SLTS FLANT, ZIMESEWE --- 23 SEP 89,

by WPOC Priv.Lid.,BANGALCRE
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Cashflow Discounting:

ll Equtly patd versus Nel incsee flae:

Nel present value .............. -10441.79 at
[nternal Patle of Relurn (IRREY) .. 1.1
') Nel serth versys Nel cash return:
Nel jresenl walue .............. -6291.84 at
Internal Rate of Relurn (IRPEZ) .. 1.1
) Internal Rate cf Return on lotal inveslsent:
l Hel present walue .............. -1015.9% at

Interngl Rate of Relurn ( [RR) .. 9.331
Il Worth = Equily paid plus reserves

-- COMFFR 2.1 - \NIDQ FEASIBILITY STUDIES BRANCH, D-1370,VIENNA -——-
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Net Income Statement in X0

1LY YN 1599 Fan] X R 2003 c0Cs
Tatal sales. tncl. sales tar . . . .. 14270.0%0 1%270.05 18270, 050 15270.053 16270050 16270.0%0
Less: vartable casts, incl. sales tae. 848,31 318,81t 8458 810 - 454,811 8458.311 8453511
warablesarpin L, L oL L. TR1239 211,239 811,239 811,239 78:1.29 7811.239
s Lof total sales . .. ...... 48.:10 43.010 43.00 14.010 48.010 43.01C
Men-variable casls, wncl. deprecialian £7%7.406 8787.404 &757.4C4 4737406 4901.730 4901.7%0
Cperatianal marqen . . . . . . ..., 1053.823 1053.533 1053.533 1951.813 35C9.489 2909.4%0
As T of tolal sales .. .. ... .. s.477 &.A17 8.477 £.477 17.882 17.882
Cost of Fumance . . . . .. ..... 1244780 1031.928 319,33 sCe.coh 392,432 180. 600
Gross grafsl . . . . .. L .. .. -190.927 21.905 2N 447,569 2516.058 2i28.890
Rllowances . . . . . .. ... .... 0.200 0.000 0.0% €.000 0.000 0.000
Taxable profit . . . .. ... .. .. 0.000 0.000 0.0%0 0.90C 0.000 0.000
Tar . . o i e e e e e e e 4.000 0.000 0.709 0.000 0.000 0.000
Nelpeofil . o . . o oottt nn v -150.927 21.905 2.7 447,569 2515.058 2728.3%0
Sividends zard . . ... ... ... 2.70 DRLLY .70 1.¥¢ 0.0 0.200
Undistributed profal . . . . . . . .. -130.927 A 2 447,559 2516.008 2728.8%
Rezzmulated undistriduled prafil . | . -13:0.487 -7478.5%63 -7201.8% -67%6.237 -4243.199 -1511.310

16.7712
Nel profit, T of talal sales .. .. -1 0133 1.44] 2.T3 15.464 16.712 :
ROE, Nel profil, Tof equily . . . .. -2 18§ 0.2v7 2,682 9.038 28.3%9 .74 :
ROL. Nel prafiternlerest, T of invesl. 9.212 5.212 5.212 9.212 14,389 14.389 l

CHROE TRNING SALTS FLANT, LIMEAEWE --- 28 SEP 89, by WFOC Priv.Lld.,BANGALORE

l Gross prafil, T of total sales . . . . -1.113 0.133 1.4 2.751 15,454
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Net Incaoame Statement in N¢1!$

TOAF . it e e e e e e e s e i) e 7
Tatal sales. ncl. sales taz . . .. . 18870.250 16279.050 1627C.0%0
Lesss vartatie casts, ncl. sales lax. 25041 4388011 8458.411
sarwatle margin . .. L. o 0. 7811.219 811239 7811209
A L of total sales ... ... ... 48.010 42.010 48,910
Non-vartable cosls, 1acl. deprecralion 2017 43017 4$301.7%
Cgeralignal margen . . . . ... ... 2909.490 2909.4%0 2909. 4390 N \
s Lof total sales ... ...... 17.882 17.5882 17.582
Costof Fimance . . ... ...... 180,400 180.500 180.500
Crassprofal . . . . . ... oo 2728.8% 2728.850 2728.8%
ALLEWances . o v v v v v s v e o e e 0.30 0.000 0.000
Taxadle prafitl . . . . .. .. v o0 1217.580 2725.3%0 728.89
Y 08.790 134,425 1354.845
Netprofit . . . . ... ..o 2120.100 1354.425 13154.48%
Dicsdeds gand . . . . .. ... ... 0.2:2 0.7 7.000
Undustestuted profal . . . . . . . .. 220,10 1364, 385 1354, 343
8rcunalated undistriduled profat . . . 408.790 1973.23% 3337.680
% 772 15.772
Nel profil, 1 ‘'olal sai: . ... 13.011 8.7%, 8.3%
ROE, Net prafil, L of equi’ . 21.82¢ 15.1%7 15.357
ROL, Net profilepnterest, T of umsl 11.378 7.541 7.484
CEPE TooMING SALTS PLWNT, IIMESSE -—— 28 SEP B89, by MFOC Priv.Ltd.,BANGLORE

' Grass profil. T of tclal sales . . . . 15,772




N | (LD g Y]
---------------------------------------------------------------- COFGR 2.1 - INIDD FEASIBILITY SIVDIES BRANCH, 01370, VIENMY ——

'
| .
Vieey
| Y conrark
l.._

Projected Balance Sheets, constructionin 0001

l'nr .............. 1999 7= 1992
Talalassets ... ...l 7081.040 19421.2480 22184.700
IF:-“ assels, rel of deprecialion 0.000 081.04C 15421,200
Construclion in projress . . . . 7081.040 12340.20¢ €335.320
Corrent assels . . .. .. ... 0.000 C.00 430.000
Cash, Bank . . . .. ... ... 0.000 0.000 0.000
Cash syrplys, fierance avarlatle . 0.000 5.0 0.139
Loss carried forward . . . . . . 0.690 3.0 0.000
'Lcss .............. 0.200 0.200 0.200
'm.al Itabilaties . . . .. ... 7081.040 19421.240 22186. 100
Equalycapital . . . ... ... 5143.000 6344270 8484.700
Pesarves, retained profal . . . . 0.000 0.0%0 0.000
Prafat . ... ......... 0.0 0.000 0.000
Ling and sedium term Jebt . . . . 1928.000 13077000 13302.000
Current liabalttyes . . . . . .. 0.000 0.909 0.000
l!ani averdraft, finance required. 0.040 0.041 0.00¢
Total dedt . ... ....... 1928._04) 13077.040 11302.000
'twty. Tof Luabtltees . . . . 72.601 2,668 0.045 '

CHAOME TANNING SALTS PLANT, [IMBANE --- 28 SEP 89, by MPOC Priv.Lid.,BANGALORE ;
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Production: 0!
l | L. 1993 1394 1999 13%% 197 1998
Tatal assels . ... ..o 24710.510 28451450 23574.8% 33391710 20993.830 19383, 5.
' Fived assets. el of deprectalion 19742.1%0 17721.7%0 15713.340 12698.540 11684.530 9470.123
tanstructian in progress .. 0.000 0.000 0.000 0.000 0.00¢ 0,000\
Current assels . . . . .. ... 2193.399 2373.3% 2430.734 243).7%4 2830.754 2420.754
l Cash. bamk . . . .. ... ... 12,828 12428 12.828 12.328 12.528 12.828
Cash surplus, finance avarladle . 0.000 0.000 0.000 .30 0.000 0.900
Lass carried farward . . .. .. 0.000 2832168 4377.515 5419.730 849192 5865.783
l LSS o v e eee 2802. 164 1575.347 1062.255 49.423 616.591 403.799
' Tetal habalalyes . . o o . L .. 24710.510 24491.450 23576.6%0 22391.710 20993.4% 19343.250
Cqutty capatal . .. . ... .. 8284, 700 8833.700 884,779 4334.700 1484700 8334700
 Reserves, relatned prafil . . . . 0.000 0.000 0.000 0.000 0.0 0.000
' P 0.000 0.M0 0.5%0 0.060 0.000 0.000
L0ng and eedtum lers dedl . . . . 14392.070 13251.800 11931.600 10£01.400 K19 7940.999
Current Liabilaties . .. .. .. 47155 499.696 513.404 913.404 513.404 313,404
' Bank overdraft., finance required. 186,452 1845.250 2246.988 23%2.297 24,592 2044143
Tolal dedt . .. ........ 15825.810 15504, 750 14591.990 13507.010 12109.200 10498.540
| Equily. L of Liabtlitaes . . . . 35.99% .27 37,084 19.679 42.320 45.837
CHROME TANNING SALTS PLANT, [IMBARAME --- 28 SEP 49, By MPOC Priv.LUd. BANGALORE
I COFAR 2.1 - UINIDC FEASIBILLTY STUDIES BRANCH, D-1370,VIENWR ——
lProject.ed Balance Sheets, Productionin 0001
Yedf . . ot s e e e e e 199 2000 2001 2002 2003 2004
l Total assetls .. ...... . 17559.770 15545.360 13543.240 12365.870 13204, 160 13416.990
Fixed assels, nel of depreciation 7655.717 S641,311 3526.905 412,499 1453.789 1294.999
Constryclion (n progress . . .. 0.000 0.000 0.009 0.900 0.000 0.000
Corrent assets . .. ...... 2430.754 2410.7%4 2430.754 2430754 2430.754 2430.754
Cash, Bamk ', . . . ... ..., 12.828 12,328 12.828 12.828 12.828 12.828
Cash surplus, finance available . 0.000 0.0C0 74,191 129,987 2950.97% 5438.215
'Loss carried farvard . . .. .. 7269.542 7450. 459 7438.963 7201.928 456,257 4240.199
LOSS v v v v v e e e e e e 190.927 0.000 0.900 0.500 0.000 0.000
lhul Liabilatees . . ... ... 17359.770 19545.350 13581.280 1240%.870 13204. 180 13416.990
quilycopital . .. ... ... 8844.700 8884.700 8884,700 8384.700 8834,700 88484, 700
eserves, retained profit . . . . 0.000 0.000 0.000 0.000 0.000 0.000
L1 1 S 0.000 21.90% 2.1 447,59 2516.058 2728.8%0
Long and sediue Term debl . . , . 8610.799 $280.599 39%0.399 2620, 199 1290.000 1290.070
urrenl lrabalities . .. .. .. $13.404 $13.404 $13.404 12404 513,404 513.404
nk overdraft, finance required. 1550.853 844,754 0.000 0.000 0.000 0.000
'oul dedt ... ... ... 8573.,066 . b838.7% 4451.803 3133.603 1803, 404 1803, 404
quity, Tof Trabihities . . .., %0.597 57,153 63.409 11.212 87.287 66,220

-

CHROPE TAMNING SALTS PLANT, 1IMBAPME --- 28 SEP 89, by MPOC Priv.L1d. BANGALORE
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Pri_)ecled Balance Sheets, Productionn LR )

.............. €005 FO.X 07

Teflassetls . ... 12808.% 125h1.340 (LA A
Tieed assels, nel of feprecialion 1134249 917.4% 818,709
Congluclzcn 1 pregress ... . 0.0 2.9 €.909
tassels . .o v oo 2430754 2430.75¢ 2420.754

Cas P 7. S 12.528 12.528 12.828
Cashesyrplus, finance available . 1717.063 §240.250 10763. 40
Lu':anm! forward . .. . . . 151,310 0.009 0.000
T . 0.000 9.000 0.0
Tal Liadiiaties « o0 oo b e s 12808.200 12661.340 14125.790
y u:uul ......... 234470 LLELI 8384.700

g, relatned grofal . . . . ¢.00 £08.73 1571.235

r2 1' ............. 2120.100 1384.34% 1364, 445
Longsand sedius lers debl . . . . 1290.200 1290.0¢0 1290.000
'n'. [ R¥1:1331 8 1.1 SO 513.404 §13.408 513.404
SaMB yuerarafl, fimanze required. 1.00¢ ¢.000 0.006
nl 0% oo 1803.40¢ 1803.434 1803.404
Eruily, T of Liabilities . . .. 89.267 1.7 53, 3‘5

(PO TRLING SIS PLMI LIPBAEME --- 28 SEP 89, by #POC Prav.Lid. mme
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CRQE TANING SALTS PLANY . TIMEARAE
28 SEP 89, by WOC Prav.Lld. BAGA ORC
11,950 T PLANT for. r.0. wilheut dalies

3 yearis) of constryclion, 15 years of procuzlion

terrency conversyon rales:
foreiqn currency 1 omit =
lecal  tutremcy 1 umt =

accounting currency: 00l

1.020C umils accounling currenty
1.000C unitls acceunting currency

Total initial investmentl durirg conslruclion phase

fixed  assels: ersae. 1 12.231 1 farerge
current assels: 410.0% 0.000 T foreign
total  assels: eMv3e. 1 12.052 1 foreign

Source of funds during conslruction phase

equily § grants: 11031.00 0.000 T fereign

foreign  loams 0.00 l
lotal  leans ¢ 16384.00

tstal  funds : 27935.00 0.000 T foreign

Cashflow from operations

Year: 1 2

3
operaling costs: 10237.58 1133.50 12435.41
depreciatyon ¢ 2570.92 3570.%2 2570.92
1nterest : 2873.04 c873.64 2503.%
production cosls 15682. 14 16781.05 17609.82
thereof foreign ®.591 a.791 27.12 1
total sales 13019.42 15597.30 18175.18
gross incoae -2662.71 -1183.75 565.39
nel  incose -2682.74 -1181.7% 9%5.3%
tash balance -8.84 -43.30 1312.80
net cashflov 1634.80 4125.74 9604.70
Nel Present Valye  at: 10.00 1= 15287.12
Internal Rale of Return: 17.04 1
Return on equatyt: 12.76 1
Return on equily2: 17,30 1

Index of Schedules produced by (OFAR

Total initsal investoent Cashilov Tables
Tetal 1nvesteent during produclion Projected Balance
Total produclion cosls Netl incose stalement
Working Capital requireserts Source of finance

204 |
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Cashflow Tables, construction in 00018

Year . .. ... ... 1990 1991 1992 A
Tetal cash inflov . . 8970.000 15644.000 3319.000

Financial resources . 8970.000 15644.000 3319.000 1
Sales, met of taz . . 0.000 0.000 0.000 1
Total cash oulfiow . . £8970.000 15645.720 3318.440 i

Total assets . ... 8764.000 14109.000 633.000 ' ~
Operalang costs . . 0.000 €.000 0.000

Cost of finance . .

1534.720 2683.840
Repaysent . ., ..

0.000 0.000 0.000
Corporate tax . . . 0.000 0.000 0.000
Dividends pazd . .. 0.000 0.00¢ 0.000

2
g

Serplus { def1cat } . 0.000 0.280 0.560
Comylated cash balance 0.000 0.280 0.840

Inflov. lecal . ... 8970.000 15645.000 1219.0%
Outflew, local . ... 7453.400 14020.820 3093.440
Sarplus ~ defrcat ) . 151¢.500 1625.181 225.5¢0
Inflow, foreign . . . €.%00 0.000 0.000
Outflow, foreign . . . 1515.600 1624900 223.000
Surplus { dehicat ) -1516.600 -1624.900 -225.000

Cusulaled nel cashMiow -8765.000 -22075.000 -23510.000

CHROME TANNING SALTS PLANT, TIMBABE — 28 SEP B9, by MWIC Priv.LUd., BANGALORE

I Netl cashlow . . . . . -8766.000 -14109.0¢0 -635.000
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[
Cashflow tables, productionin ‘0001!$
| [T 1 1993 1994 19972 199% 1957 1998
Total cash anflow . . 14847.9% 15640.040 18217.910 20795.792 23373.680 25951540
Financial rescurces . 1628. 128 2.73% 42.736 0?2.73% 2.73% 2.7%
Sales. nel of tax . . 13019.420 15397300 18175.180 20753.050 23330.93¢C 25908.800
tetal cash outflow . . 14836350 18076.330 16905110 17731.880 18562.4630 20374.520
Total assets . ... 1545172 77.1%% 1777.7199 177199 177.7199 171.79%
Operating costs . . . 10237.580 11334.500 12435.420 13534.30 14633.2% 15732. 180
Cosl of finance . . . 2873640 2873.600 2603.49% an.n 2063.208 1793.064
Repayment . . . .. 0.00 1688.400 1688.420 1688.400 15638.400 1688. 400
Corparale tax . . . 0.0%0 0.000 0.000 0.000 0.000 943.098
Dividends paad . . . 0.0%0 0.0C0 0.00¢ 0.000 0.000 0.000
Surplus { defical } . -3.840 -435.200 1312.303 3061.906 4811.008 3577004
Cusulaled cash balance -8.000 -444.299 868.503 ¥N.490 B741.418 14318.430
Inflow. local . ... 131.7% 2781.070 2873.070 2987070 3103.070 R17.070
Outflow, lecal . . .. 10780.320 12147089 12340 180 12572.680 12785.180 13980.780
Surplus  deficat b . -bbA8. 580 -9385.4C -9485. 108 -9583.608 -9682. 409 -10763.710
Inflew, forergn . .. 10515.820 12878970 13342.840 17806.720 20270.5%0 27134470
Outfiow, foreign . . . 3876078 3928.459 §544.973 $161.204 ST17.47% 8393. 748
Surplus ( deficat ) . 6639.740 8950.307 10797.910 12643.5310 14493.120 18340. 720 |
Net cashflow . . . . . 1534, 800 §123.74 S604.698 7083.457 8562.4613% 9058.476 ;
Cumclated nel cashflov -21875.200 -17749.880 -12144.750 -5061.10% 501,540 12559.99%0 !

CHRO'E TANNING SALTS PLANT, TIMBCBWE — 28 SEP 89, by WPOC Priv.L1d. BANGALORF
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Cashflow tables, productionin 00017
'nr ......... 1999 2000 2001 2002 2003 2004
Total cash inflow . . 235908. 800 25908.800 25908.800 25908.800 25908.800 25908.800
lFanual resources . 0.000 0.000 0.000 0.000 0.000 0.000
Sales, net of tlax . . 23908.800 25908.8%0 25908. 800 23908.800 25908800 25908 800
l’lhl cash outflow . . 21788, 880 21849.810 21714740 21579670 22640.5% 20817.080
Total assets . . .. 0.000 0.000 0.000 0.000 0.000 - 0.000
Operating costs . . . 19732. 180 15722. 180 13732. 160 13732, 160 15732. 160 1573, 160
Cost of finance . . . 1522.920 1252.776 92.832 12,488 H2.30 172.200 A
Repaysent . . . .. 1688.400 1688402 1683.400 1688, 400 1688.398 0.000
Corporale tax . . . 041,401 3176.474 3311.545 846,617 4777687 912,719
Ibmiends pasd . .. 0.000 0.000 0.000 0.000 0.000 0.000
Surplys ( deficat ) 323912 4058.988 4154.061 4329113 1268.288 3091.719
wulaled cash Balance 18242.3%0 22301.340 26495.400 30824,530 34092.780 39144.500
Inflov, local . ... 3198300 3198.300 3158.300 3198.300 3198.300 3198.300
tlev. local . . .. 15697. 180 15562.090 15427.0¢5 15291.950 16352.830 14529. 360
rplus ¢ defzat ) . -12498. 80 -12343.79 -12228.720 =12093.65%0 -13154.520 -11331.060
aflov, farmign . . . 22710.500 22710.5%0 22710.500 22710.5% 22710.500 2710.500
Ulow, foreign . . . 4287123 6287.723 6287.723 6287.723 8287.123 6287.723
wrplus ( defrcal ) 16422.780 16422.780 16422.780 16422,780 156422.780 16422.780 ‘
Nel cashflow , . . .. 7135.23 7000. 164 6845.093 $730.02¢ 5398.990 3263.919 :
lmlaud net cashflov 19659.220 26695, 390 13560. 480 40290.500 45689.490 50933410 :

CHROME TAINING SALTS PLANT, 1IMBARME —- 28 SEP 89, by MPOC Priv.LUd., BANGALORE
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lCashflow tables, productionin 0001

. e——

(2 Y 2005 2006 2007 1
'hlal tash inflow . . 23908.800 25908.800 25708.809
Fimantial resources . 0.000 0.000 0.000
Sales, net of iz . . 25908.800 5908.80 23708.800 1
otal cash outfiow . . 20817080 20817.080 20817.080
Total assets . . .. 0.000 0.000 <.000 Y
Operaling costs . . . 15732. 160 15732. 160 15732, 160
Cost ef finance . . . 172.200 172.200 172.20
epaysenl . . . .. 0.000 0.000 0.000
Corperate tax . . . LAt 4912.719 912,799
Dividends pare . . . 0.000 0.000 0.000
barplus ( defraat ) . 5091.713 5051.719 5091.719
wsylated cash balance 44276.210 49347.930 54459.4650
nflow, lc.al . ... 3198.2%0 3198.300 3198.300
tflow, focal . ... 14529.360 14529.360 14529, 380
rplug € defical ) -11231.080 -11331.060 -11331.060
aflov, foreign . ., . 22710.500 22710.500 22710.500
tlow, foreign . . . 6287.723 6287.723 6287.723
urplus ( defrcal 1, 16422,780 16422.780 16422.780
tcashflov . . ... 5263.919 5262.919 5263.919 |
waulated nel cashflow 56217.320 51481.250 6745, 140

CHROME TANNING SALTS PLANT, 1IMBARWE —- 28 SEP 89, by MPIC Priv.LUd. , BANGALORE
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Cashflow Discounting:

a) Equily pard versus Nel income flow:
Nel precent value .. .....o...... 3480.56 at 10.0C 2
Internal Rate of Retura (IRRE1) .. 2.1

b Net Uorth versus Net cash return:
Nel presenl walue ..... [P 8737.95 at 10.00 1
Internal Rate of Return (IRRE2) .. 17.301

t! Internal Rale of Return on telal investaent:
Nel present walue .............. 15207.12 al 10.00 1
Internal Rale of Retuen ( IRR ) .. 17.641

Mel Morth = Equily pard plus reserves

CHROME TANNING SALTS PUANT, 1IMBSBME — 28 SEP 89, by MPDC Priv.Lld. BANGALORE
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Net Ir.come S aent in 00017
Year . L L e e e 1993 1594 1995 1996 1997 1998
Tatal saies, ncl. sales tax . . . .. 13019.420 13597.300 18175, 180 20753.0%0 213%0.930 5908.80
Less: varaable costs, incl. sales tas. $494.581 4392.498 7892.414 8791.330 9890.24 10989. 160
Vartable maresn . . . .. .. ..., 7524.844 9903.803 10482. 760 11961.720 13440. 680 14919640
' As T of tolal sales . .. ...... 37.7191 1.2 37.67% 37.638 37.609 57.583
Non-variable costs, inci. depreciation 7313.915 7313.95 3.9 7313.918 7313.913 7313.915
' Operational sargin . . .. ... S 210.929 1629.838 3168.848 447 805 8126.765 7605.724
Rs T of tolal sales ... ...... 1.620 10.834 17.455 22.39% 26.2% 29.35%
I Cost of fanance . . ....... .. 2873.640 2873.640 2603.49% 2313.352 2063.208 1793.064
Gross profat . . . . ... .. ... . ~2682.711 -1183.753 545.352 2314.453 4063.557 5812. 640
Allowances . . . ... ........ 0.000 0.500 0.000 0.000 0.000 0.000
Taxable profal . . . . .. .. .... 0.000 0.000 565.3%2 2314.453 4063.557 1966. 196
Tar oo o e .. 0.000 0.000 0.000 0.000 0.000 983.098
l Nelprafal . . . ... ........ -2bb2.711 ~-1183.753 565,352 2314.453 4063.557 4829.562
Dividends pard . . . ... ...... 0.000 £.000 0.000 0.0C0 0.000 0.000
I Undsstriduled profal . ., .. ..., . -26b2.711 -1183.753 563.3%2 2314453 4063,537 4829.562
Accusglated yndistriduled profit . . . -2662.711 ~3846. 464 -3281.112 -964.659 X096.897 7926.459
Gross profil, T of total sales . , . . -20.452 -7.587 3.1 11.152 17.407 22,435
l Wt profit, T of total sales . . . . -20.452 -7.58% 311 11.152 17,417 18.641
ROE. Nel profil, T of equely . .. .. -24.055 -10.712 5.116 20.943 36,774 43.702
l ROI, Net profiteinterest, T of invest, 0.855 b.816 12.712 18,545 . 24315 26.143

CHOME TAIING SALTS PLANT, 1IMBALWE --- 28 SEP 89, by MPDC Priv.iLld., RANGALORE
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Netl Tncome Statement n ‘0001t

Yedr . . L e e e e e e .. 1999 200 2001 2002 2003 2004
Total sales, incl. sales tax . . ... 25908.800 25908, 800 23908. 800 23908.800 25908.800 25908. 800
Less: variable costs, incl. sales tax. 10989. 160 10989. 160 10989. 160 10989. 180 10989. 150 10989. 160
Variablemargin . . . .. ..., .. 14919440 14919, 640 14919, 640 10949640 14919.640 14919640
As Lof total sales . ........ 57.585 $7.585 $7.585 57.9985 97.585 57.585
Non-variable cosls, inci. deprecialion 7313.916 7313.916 1313.997 1313.917 4922.000 4922.001
Operational margin . . . ... .,.. 1605.723 1605.723 1605.722 1605.722 9997.639 997,638
As T of total sales . ...... . 29.35% 29.35% 29.35% 29.3% 38.588 38.588
Cost of finance .. ... e, 1522.920 1252.774 982.632 12.488 2.3 112.200
Gress profil . . ... ... ..... 6082.803 8352.947 6623.090 4893.234 9555.295 §825.438
Allowances . . . . ......... . 0.000 0.000 1.000 0.000 0.000 0.000
Taxadle profit . . ..., e e e 6082.803 $352.947 6423.090 6893.234 9555.29% 9825.438
Tax oo i e ien . .. 3041.401 176474 3311,545 08,617 4777547 912,719
Net profil . . ... ..... e . 3041401 3176474 3311.548 JHe.87 4777.047 012715
Dsvidends pand . . .. ........ 0.000 0.002 ¢.000 0.000 0.000 0.00¢
Undistributed profat . . . ., . ... 3041 401 3176474 3314.545 3446.617 4777.047 81215
fccoselated undistributed profit , . . 10967. 860 14144.230 17455.880 20902.500 25680, 140 30592860
Gross profil, 2 of total sales . . . . 23.478 24,520 25.563 26.606 35,884 37.923
Net profit, 1 of lotal] sales . . 11.739 12.260 12.782 13.303 18,440 18.962
ROE, Net profit, 2 of equity . ... . 27.522 28.744 29.965 31,158 §3.223 .45
ROL. Nel profitssrterest, I of invest. 18.018 17.485 16.951 16.418 20.606 20.073

CHROME TANBING SALTS PLANT, 1IMBAPME --- 28 SEP 09, by WPOC Priv.LUd. , BANGALIRE
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Net Income Statement in '0007?%

-
-
-
~

.......... et e 2003 2008 2007
Total sales. incl. sales tan . . . .. 25908.800 23908.800 25908.800
l Less: variable cesls, imcl. sales las. 10929. 160 10989 162 10989, 160
Variablesargin . . . ... ..... 14919.680 14913.640 14919640
l As Tof total sales .. ....... 57.58% 57,585 57.58%
Man-variable cests, incl. deprecialion 4922.00¢ 4922.001 922,001
l Operatlional sargin . . . . ... N 9997.638 9997.638 9997.638
As Tof total sales . ... ..... 38.588 38.588 38.588 ;
l Costof fimance . .. oo o0 v wvn 172.200 172.200 172.200 '
Gress prafat . . . . .. ... ..., 9825.438 9825.438 9825. 434
Rllowances . . . . ... ... .... 0.000 0.000 0.000
I Taxable profat . . . . .. .. .. .. 9825.438 9825.438 9B25.438
Tar . .. i e e e e 4912.119 4912.719 92,719
I Melprofil L ... ... ... ... Q12719 4912.719 912,719
Dividends pand . . . . ........ 0.009 0.020 0.0%
Undistribuled profal . . . . .. ... 4912719 272.7119 512,719
l Accumulaled undistriduled profitl . . . 35505.560 40418,3%0 45331.020
Gross profit, T of total sales . . . . 3°.923 37.523 37,923 ;
Nel profit, T of tolal sales . . . . 18.952 12.962 1.982 |
ROE, Net profil, X of equily . ... . 44,455 44458 43,455
RO, Net prpfitesnterest, X of invest, 20.073 20.073 20.073

CHROME TAPIING SALTS PLANT, [IMBABME —- 28 SEF 87, by MPDC Priv.Lid.,BANGALORE
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CHROE TANNING SALTS PLANT, TIMBARVE
28 SEP 89, dy WPDC Prav.Ltd., BANGALORE
1,200 T PLANT, for.rav.matl. vithoul dulles

|
' 3 yearts) of construrtion. 15 years of production
turrency tonversion rates:
foreign cureency 1 umil 1.0007 unils accounting currency
' 1.000C umits accounting currency

local  currency 1 umt

accouniing currency: ‘000 24

Total initlial inveslimentl during construclion phase

fixed  assels: 21756.%
turrent assels: 430.00

2218L.56

13.290 T fereign
0.000 I foreign

total  assets: 13.033 1 fereign

Source of funds during construction phase

tquily & grantis: 8533.70 £.000 1 fereign
foreign loans : 0.00
lacal loans : 13372.00
total  funds © 22186.70

0.000 2 foreign

Cashflow from operations

year: 1 2 k!
I ageraling cocls: 10821.35 12037.03 2:34.2
deprecialior ORI 3] 2014, 48 201401
interest : 2:78.92 2308.92 20%e.03
I productien costs 15144, 69 16360.38 164:4.70
thereof foreign 2.1 .21 29.52 1
l total sales 13019.42 15597.30 16270.05
§ross income -2135.26 -163.06 -194.85
nel income G -2189.26 -763.06 -194.65
l tash balance ¢ -16.06 -227.9% 45.7%
. net cashilow ¢ 1002.86 3411.97 3877.05
' Net Present Value at: 10001 = 2606.99
Internal Rate of Relurn: 12,00 %
Relurn on equityt: 0.5 1
' Return on equily2: s.111

Index of Schedules produced Ly COFAR

Total initial 1nvesteent

Total savestornt during production
Total production cosls

Working Capital requiresents

Cashflow Tables
Projected Balance
Nel 1ncoae slatsaent
Source of finance

26:)
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Cashflow Tables, constructionin 0001

Year . . . . . oo - . 1950 1991 1392
Tetal cash inflow . . 7081.000 12340.200 2763.500
Financial reseurces . 7081000 12342.200 27463.500
Sales. net of tax . . 0.0 ¢.000 ¢.0m
Telal cash outfiow . . 708:.040 12340.200 2Ts. 320
Total assels . . .. 65:6.000 11135.000 635,000
Operating costs . . . 0.0 0.000 0.0m
Cost of finance . . . 135.040 1201.200 210,320
Repaveent . . . .. 0.0 0.002 0.000
Corparale tar . .. 0.009 0.000 0.000
Dividends paid . . . 0.002 0.000 0.000
Surplus  defrcat } . -0.040 0.%%) 0.18C
Cusulated cash balance -0.043 -0.040 0.142
Inflow, local . ... 7081.0M 12343.20¢ 2765.500
Outflow, focal . . .. 754,440 11909.39 2510.320
Surglus 2 defiat )} 1326542 139.9¢9 225,180
Inflow, forergn . .. 0.0% 0.000 0.000
Outflow, foreigr . . . 1326.602 1333.%00 225,079
Surplus ( defraat } . -1326.4600 -1339.900 -225.000
Nel cashilos . . . . . -6526.000 -11133.00¢0 -455.002
Cur.lated nel cashflon -4325 .02 -180:5.04 -18723,00

CHEXE Todins SUTS PLAWT, 1IMBASKE —- 28 SEF B, by MFOC Priv.itd. BANGALORE
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Cashflow tables, productionn 0001

| 77 {2 1993 1994 1995 199 1997 1958
Total cash inflow . . 1U7X.260 15644.580 16282380 16270.0%0 14270.050 16270030
Firancral resguries . 1740.83t 47.27% 12.334 0.002 0.000 0.000
Sales. nel of lar . . 13019.420 15597.300 15270.050 44270050 16270.050 16210.050
Tolal cas® cutflow . . 745,310 15872.120 15821 620 15567. 660 15354.830 15142.000
Total assels . 195.974 91,129 0.000 0.000 . 0.000
Cperating costs . . . 12037.030 12334.210 12354210 12354.210 12354.210
Cost of finance . . . 2308.920 2055.088 1863.25% 1670.428 1457.5%2
Repaysenl . . . . - 1330.200 1330.200 1330.200 1730.200 1330.200
Corporate tax . . . (.000 0.000 0.000 0.000 0.000
Dividends paié . . . 0.000 0.000 0.000 0.000 0.000
Surplus t defrcal } -16.059 -227.9548 450.762 702.389 915.221 1128.053
Cumclated cash balance -15.919 -203.487 207.2% 9037684 1824.905 2952.9%7
Inflon. lecal 216,687 2765.0%2 2778 .437 77 271712.300 2772.300
Outflow, local . . - . 10528.77¢C 12611569 11351.73C 11655250 11342.520 11229.5%0
Surplus { defrcsl } -712. 19 -9245.906 -9113.2%0 -8883.0%7 -8670.225 -8457.393
Irflos, foreign 10513.610 12878.520 13303.850 13457.750 13497.750 13497.7%0
Ostlflow, forergr . . . 3817.948 3840, 1867 3925873 3912.309 3912.305 3912.305
Surglus § defrail ) b596.061 9018.357 9564.013 9585.445 7585.445 9583, 443
Nel cashflew . . . . . 1002. 861 11,572 3877.0%0 3915.845 915,845 3915.845
Cusclated nel cashflow -17717.180 -14225.57¢ -10478,520 -6512.671 -25%5.826 1319.019

CHRDE TRRIING SALTS PLANT, 1iMecmk — 28 SEP 89, by WIC Priv.Lld, , BANGALORE
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Cashflow tables,

Telal cash 1nflow

Financial resgurces
Sales. mel of tax . .

Total cash outflow . .,

Telal assels
Operaling cosls . .
Cost of finance . . .
Repaysent . ., . |
Corparate tax
Cividends pasd . . .

Surplus t deficil )
Camulaled cash balance

Inflow, local .
Oulflov. Jecal .. ..
Surplus ( deficait )
Inflow, fareign
Outflow, foreign . , .
Surglus { geficit )

productionin 0017

1999 2000 2001 2002 2003 2004
16270.05%0 16£70.050 16270.050 16270.05%0 16270.050 16270.050
0.000 €.000 ¢.000 0.000 0.000 0.000
16270.050 16270.0%0 16270.050 16270.050 16270.050 16270. 050
14529170 14716.33C 14303, 500 14922.550 15739.470 14323.050
0.00¢ 6.000 0.005 0.000 ¢.000 6.200
12334.210 12354.219 12354.210 12354.210 12354.210 12354.240
1244760 1031.928 815.03%¢ 606.264 X R ke 180. 600
1330.200 1330.200 133¢.200 1330.209 1330. 199 0.000
0.000 0.0% 0.002 632.294 1681.832 1788.248
0.000 0.000 0.000 0.000 0.000 0.000
1342, 88 1553.117 1766.549 1347.087 510.382 1946.957
4293.842 5847.559 To, 107 8941.194 9471.57% 11418,.570
2772.300 2772.300 2772.300 2772.3%0 2772.300 2772.300
11C16. 840 10304.03¢ 1059120 11010. 640 11847300 10412, 750
-8244.5¢1 -8031.725 -7818.85¢ -8238.358 -9075.063 - -7638.448
13497.730 13457.750 13497733 13497,75¢0 13497.750 13497.7%)
3912.2% 912,305 2912.305 3912.3% 3912.305 3912.305
585,445 9585.445 985,489 9585.445 9585.445 9585, 445
3515838 3915.849 3915838 283,551 2234.013 2121.5%7
5234.843 §130.708 13005.5%0 14350, 120 18584, 120 20711,7)

IR AN

------ CPFAR 2.1 - UNIDD SEASIBILITY STuDIES BRANCH, D-1370,ViEN& ——

CHROPE TReriING SALTS PLANT, QIMBAGWE --- 28 SEF 89, by MPDC Priv.Ltd. , BANGALORE
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Cashflow tables, productionn Wl
L7 1A 05 2706 7

Total cash inflow . . 16270.0%0 16273.09 16270.0590

finanzial rescurces . ©.000 0.000 0.000
Sales, nel of tar . . 16279.050 bz 70.050 15270.0%

Total cash outflow . . 1323.059 - N210N 14323, 050

Total assels . . .. 0.000 .00 0.000
Operating costs . . . 12394.210 12754210 12354.210
Cest of finance . . . 180,600 135000 180. 600
Repaysent . . . .. 0.090 0.000 0.0
Cerporale tax . . . 1788.248 1788.208 1786.248
Pividends pa2d . . . 0.000 0.0 ¢c.on

Surplus t defiil b 194¢.997 1544 637 1546997
Cumclated cashk balance 13365.571 15312570 17259. 50
nflow, local . ... 172,30 2772.360 ez 3N
Outflow, local . . .. 10410.755 10410.750 10415.790
Surglus ¢ defial ) . -7630.448 -7618 448 -7678.448
Inflov, foreign . . . 13437742 13437750 12497750
Dutficw, foreisn . . . [51.308 1.8 1¥12.305
Surplus ( deficat ) . 9585.445 9985.44% 9983445

l Nel cashfiow . . . . . 2127.%%7 £121.%%7 2127.587
Cusulated nel tashilov 22835310 247+5.910 27053.9¢¢

(P TRAING STS PUWT, TIMEES - 28 &EF 29, by MFIX Priv.Lid. LB DRE




Cashflow Discounting:

@' Equile pare versus Nel income flow:

Nel borth = Equily paid glus reserves

Nel opresenl value .............. -6908.07 at

Inlernal Rate of Relurn (IRRET: . 2952
87 Nel Merl® versus Mel cash relyrn:

Nel precent value ...oeoo...... -0l at

Irlerral Rale of Peturn (fRSFZ; || 6.1 %
¢! Internal Rale of Relirn oo tctal investimentl:

Nel presenl walue .............. TS At

Internal Rate of Feturn ¢ IRF ) | 12.00 %
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Net Incore Statement in 0X1I$
L 1993 1994 1995 1994 1997 1998
l Tolal sales, 1ncl. sales tax . . . . . 13012.420 15597.30¢ 16270050 16270.050 16270.050 16270.05%
Less: variadle costs, 1nel. sales lax. 6078.351 7294.038 7511.205 7611.205 1611.205 7811.205
' Vartable marqan . . . . . . ... L, 4541.063 8302.248 8652 835 8258849 8458.845 8458.845
As T of tolal sales . . ... ..., 93.313 33.23% 53.220 53.220 53.220 93.220
' Nen-variable tesls, incl. depreciation 6797.405 6757.408 8757408 6757405 8757.40% 8757405
Ope-ational margin . . . . .. .. .. 183.4658 1545.859 1901.438 1901.439 1901.439 1901.439
lns T oof total sales . ... ..... .41 9.911 11.687 11.687 11.687 11.687
Cost of frnance . . ... ...... 2308.920 2308.920 2096.088 1831.256 1670.424 1457.552
lGross prefal . L L L., -2125.282 -163.050 -194.649 15. 184 231,014 443.848
Allowances . . . . . ... ...... 0.0 0.000 0.000 0.000 0.020 0.0
Tasable profatl . . . . . . .. .. .. 0.00 0.0 0.009 18.184 221,015 0.000
l:a: ................. 0.0% 0.002 0.020 0.000 0.000 0.000
elprofal . . L L. L. L, -2125.262 -783.0s0 194649 15.18¢ 231.016 ‘-4].6-‘6
t':ndendt [ L .00 0059 0.099 0.000 0.0%0 0.000
disleatuled prefil . . . . .., .. ~212%8.282 -Th3.Ca0 -174.53% 12.18¢ 231.016 443.838
Accumulaled urcrstiribytled profsl . . . -2128.282 -cREE 224 -3082.971 -3064.787 -2833.111 -2389.924
l:ss profil. T of tolal sales . . . . S22 -1.138 0.112 1422 2.728
Nel profsl. 2 of tolal sales . . . . -18.2:8 -1.17% ¢.112 1.420 c.728
L Neboprafnl, 2of equily . . . . . -21.520 =219 0.2 2.4% 4,99
I, Nel prcfilointeresl, 2 of nvest. g.%:2 9.459 9.4%9 9.4 9.45%

(DT TN SALIS FLANT, DIMBAEWE --- 28 SEP 89, by MPDC Friv.Lld.,BANGA ORE
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Net Income Statement in ‘00018
YOI v e e et e e s e e 1999 2000 2004 2002 2003 2004

Total sales, tnc). sales tax . . . .. 1627005 156270.050 16270.05C 15270.050 14270.050 16270.0%0
Less: variable costs, incl. sales tas. 7511.205 7611.20% 7511.205 1611.205 7614.205 7611.205

Variable marqin . . . . ... ... 8458.04% 8658843 8558.5845 8558.845 8458.845 8458.8485
As Tof tolal sales . ... ..... $3.220 53.220 33.20 53.220 53.220 53.220

Nen-variable casts, incl. deprecialion 6757405 8757405 6757.40% 6751.405 4901.750 4901.730

Operalyonal margsn . . . .. o .. .. 1901.439 1901.439 1901.43% 1901.439 757,095 3757.095
As T of tolal sales . ... .... . 11.687 11.687 11.687 11.687 23.092 23.0%

Cost of fimance . . . .. ...... 1244760 1034.928 819.09% 606,264 393.432 180.600

Grass profal . . . .. ... .. ... £36.680 869.512 1082.344 1295.178 363.463 3576.495
Allowances . . . . ... .. oo .. 0.000 0.000 0.000 0.000 0.000 0.000
Tamable profal . . . . o v v o v wn s 6.000 0.000 0.000 1264588 2353.663 3976.495
A €.000 0.000 0.000 612.29% 1681.832 1788.288

Mloprofal . . . ... ........ 855,680 85.512 1082.34 bb2.882 1681.822 1788.248

Undistributed profal . . . . . . ... 836,582 33,512 1082.344 462.882 1681.832 1785.248
Accusulated undistribuled profat . . . -1733.244 -843.732 218,611 831,493 2563.325 4351.572

Grass profil, 1 of total sales . . .. 8,02 s34 £.652 7.960 20.674 21.982
Nel profil, 1 of total sales . . .. 4.02% 5.3 &.652 4.074 10,337 10.991
ROE. Nel profil, L of equily . . . . . 7,291 9.787 12.182 7.489 18.939 20.1¢7
RO, Met prafitesnterest, 1 of invest. 9 453 S.459 §.459 8.313 10.323 9.754

CHPE TORIING SALTS FLANT, 1MBAEHE --- 28 SEP 89, by MPDC Priv.Lld. BANGALORE
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Net Income Statementin 0018
Yedr . . i e it e e e e e e e 2005 2008 2007

Total sales, 1rcl. sales tax . . . .. 16270.050 16270.0%0 156270.0%0
Less: variadle costs, 1ncl. sales tax. 7811205 7511.205 7611. 25

Variatlemarqun . . .. ... ..., 8458845 8654.84% 8538.843
As T of total sales .. ... .. .. $3.220 53.220 53.220

' Non-variable cests, incl. depreciation 4901.750 4301.750 4901.750

Operational margin . . . . .. .. .. 3157095 I757.095 I751.0%5
As Tof tetal sales ... . ... .. 23.0%2 23.082 23.0%
Cost of famance .. ......... 180.600 120,600 150. 600
Gross profil . . . . . ... ... 3976.499 3875.495 197649
Bllowances . . . . . .. v 00 v v ¢.M0 0.000 ¢.000
Tazable profil . . . . . ... .. .. 1578.495 3375499 3576495
Tax o o o e e e e e e e e e e 1788.248 176 248 1788.248
Nelt grofat . . . . . ... ... e 1782.248 1758,248 1788.248
Divedends pat? . . o oo v v . . 0.0%9 0.000
Undactributes srafil o L L L L L L. 1788.248 1°68.248
Arcusulatee u-distrituled profnl L . . $133.5¢0 9716.314
Gross profil, 3 cf tolal sales . . ., 21.682 21,382 21.582
Net prefat. Y cf (olal sales . . . . 10.591 10,834 16.951
ROE. Nel profat. T oof equsly . . . .. 2127 20407 20.127
ROL, Nel prafiteinterest, X of invest, €734 R | 9.753

ORI IANNING SALTS FLANT, TIMBSiwT --- 28 SEP 89, by MFDL Priv.LLd. BANGLORE
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CHROME TANING SALTS PLANT, 2IMBARE
28 SEP 89, by WPDC Priv.LUd. ,BANGALORE
11,500 TOMES PLANT, 107 1nflation

3 year(s) of construction. 15 years of produclion
turrency conversian rales:
foreign turrency 1 umit = 1.0090 units accounting cerrency

lacal  currency 1 anit = 10002 v, accounting currency
accounting currencys ‘00078

Total initial investment during construclion phase

fixed  assels: 27524.1% 12.231 1 foreign
turrent assets: 410.00 0.000 I fe-e:3n
total  assels: 2793416 12.052 1 foreign

Source of funds during construclion phase

equily & grants: 1.8 0.000 T foreign
foreign loans : 0.00
local  loans : 16822.00
total  fungs ¢ 27925.00 0.000 X foreign

Cashflow from operations

Year: 1 Fd 3
operaling cosls: 10551, 13280.25 160%6.48
| deprecialion 270.52 2570.92 2570.9%2
inlerest : 2873.64 2873.44 2603.50
‘ produclion cosls 16295.85 18724.80 21260.89
' thereef foreign 35511 28.58 1 KA
" total sales ¢ 13019.42 17157.03 21991.9%
| §ross income -3274.42 -1567.78 731.07
_nel  income G -76.42 -1567.78 131.07
tash Balance -704.28 -1015.49 1213.4
L et cashflow 939.3 3546.35 $525.36
et Present Value  at: 1000 1 = 32159.55
" Internal Rate of Return: 21,84 1
"Return on equitlyl: 21,25 1
Relurn on equity2: 22.871

\ Index of Schedule

Total iprtial 1nvesteent

Total 1nvesioenl during production
Total production costs

Working' Cagital requiresents

s produced by COFAR

Cashflov Tables
Projected Balance
Nel incone slatement
Source of finance
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Cashflow Tables, constructionm 0001

Year . . . . ... .. 1990 1991 192
Telal cash inflow . . 8970.000 15845.000 3319.000
Fimancial resorrces . 8970.000 15644.000 3319.000
Sales, net of tax . . 0.000 0.000 0.002
Total cash eutflov . . 8970.000 15645.720 318.M40
Total assels . . .. 876b.000 14105.000 635.000
Operaling cests . . . 0.000 0.000 0.000
Cost of finance . . . 204,000 1536.720 2683.440
Repayment . . . .. 0.000 0.000 0.009
Corporate tax . .. 0.000 0.000 0.000
Dividends paid . . . 0.000 0.000 0.000
lSu'l;.s ( geficat ) , 0.000 0.280 0.5¢0
waulated cash dalance 0.009 0.200 0.840
Inflow, local .. .. 8970.000 15646000 3319.0%
Ulow, local . . .. 7453.400 14020.820 3073.40
Surplus { defrcat ) 15464600 1629. 181 229.560
nflow, foreign . .. 0.000 0.009 0.000
tiow, foreign . . . 1516.400 1624.900 225.000
urplus { defical ) . -1516.600 -1624.900 -225.000
Lcashflow . . . .. -8766.000 -14109.000 -633.000
umulated nel cashflov -8766.000 -22875.000 -23510.000

CHROME TANNING SALTS PLANT, 1IMBABME —- 28 SEP 89, by WPDC Priv.iid. BANGALORE
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Cashflow tables, productionia ‘0001

Year . . . ..., 1993 9% % 19% 1997 1998
Tolal cash inflew . . 14671.420 17251.49%0 201.Mm 27748190 34303.500 §1892.500
Financial reseurces . 1431.995 94,459 109. 01 15.193 188,69 166,121
Sales, netl of tax . . 13019.420 17157.030 21991.9% 27622310 34158.810 41720380
Totlal cash sulflow . . 15275.700 18267. 180 20887.430 23905. 10 27438.470 J135.930
Total assels .. .. 1650.759 24887 .57 562.232 644.753 .52
. Operating costs . . . 10851.290 13280.230 16085 &80 {10 23041.710 21313.59%0
Cost of finance . . . 873680 2873.640 2603.4% a33.35%2 2063.208 1793.064
Repayment . . . .. 0.070 1588. 400 1688. 400 1688.400 15683. 400 15688.400
l Corporate tax . . . 0.000 0.000 0.000 0.000 0.000 2602.304
Dividends paid . . . 0.000 0.000 0.000 0.000 0.000 0.000
rples { defial ) -704.284 -1015.49¢ 1233.8%9 842.941 5865.07% 773.570
walated cash dalance -703.444 -119.135 -4835.87 3337.265 10222.300 17978.870
aflow, local .. .. 4131.72» 304,520 3510.972 4016080 4587.094 3232.149
tflov, Jocal . . . . 10780.320 13034.790 18203.8%0 15573.9%0 17477.490 21539.9%0
rplus { deficatl ) -6648.580 -9970.266 -10692. 830 -11559. 80 -1590.320 -156407.810
Inflew, forergn . .. 10539.440 14185.970 18595. 120 23732.0%0 LM a0 35660, 350
Wlow, foreign . . . 4595.388 5¢32.3%2 5663.82% 8329.2%2 10251.060 12495.970
rplus ( defr1cal ) . 5944.255 8754.578 13926.29 15402.800 19455.330 24164.380
t cashflow . . . . . 939.3%5 T345.351 4525.3%% 1864673 10416.540 11238.040
vaglated nel castflow -02570. 642 -196c4.27¢ -13452.980 -5634.204 4982.398 16220.430

CPOE TRINING SALTS PLANT, TIMBASE --- 28 SEP 89, by MPDC Priv.LUd.,BANGALOPE
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Cashflow tables, productionirn "0001%

Year . . oo v e . s 1999 2000 2001 2002 2003 2004
l Total cash inflow . . 45005.250 50605.770 55665.350 61232.9% $7356.280 T401.940
Financial resources . 106.219 135,842 128.526 141.378 155.516 171.088
Sales, net of tax . . 458%7.00 50458.930 55537.820 81091.6% £7200.770 13920.8%
Tetal cash outflow . . 39628. 40 43339.800 47435.770 51954.850 58135.300 943,360
l Total assels . .. . 492.069 541.276 595.403 654.945 120.438 m.a3
Operaling cosls . . . 30044939 13049.450 3354.3% 39989.840 43988.810 44387.700
Cost of finance . . . 1522.920 1252.77% 982.632 712.408 @2.34 172.200
Repayment . . ... 1588. 400 1688.800 1634, 400 1688. 400 1688.398 0.000
Corporate tax . . . 5880. 121 £807.89% 7814.941 8909. 18 11295.300 12590.970
l Divadends pard . . . 0.000 0.000 0.000 ¢.000 0.000 0.000
Sarplus { deacal ) . 8376.189 1265.973 8220.582 9%278.137 9220.984 12148.560
Cusslated tash balance 24355.660 1621.630 39852.210 49130.3%0 58351.340 70439, 890
Inflow, local . ... 725138 8§297.043 8%:7.414 7620. 136 8382.17 9220.389
Outflow. lscal . . . . 26087050 28444.920 31051400 33932.050 38310.220 80135760
Surplus ( defical ) . -20352.530 -22141.270 -24123.990 -26311.8% -29928.050 -30915.370
'ln!ln. foreign . . . 40250. 110 44308120 48733.530 53612.8%0 58974.110 54871,530
Outflow, foreign . . . 13540.800 14594880 15284370 13022 . 800 19825.080 21807.550
Surplus ( defial ) . 26739.210 29413.280 32354.570 35590.030 39149.030 43063.930
llﬂ cashflow . . . . . 9388108 10207. 150 10701.4610 11679.020 11351.730 12320.750
Cumulated mel cashflow 25808.54¢ 35015.590 44917.300 58595.320 £9948.050 82268.8%0

CHROME TANNING SALTS PLANT, TIMBABME —— 28 SEP A9, by MPDC Priv.Lld. , BANGALORE

€3 ", -




'Cashflow tables, production s 0018

Yeaf . o o o = a5 o =
lloul cash inflw . .

Financial resewrces
. Sales, sel of tar . .

Total cash sutflow . .

Total assets .. ..
Operaling cosls . . .
Cost of finance . . .
' Repaysenl . . ...
Corperate tax . . .
Dividends p2id . . .

Serplus { defrst } .
Cusulated cash balance

llnflu. lecal .. ..

Outflew, local . - . .
Serplus | deficat ) .
'lnlln. foreign . . .
Oulflow, foreign . . .
Serplus { ezt ) .

Nel cashflow . . . . -
Cusulated net cashlow

2005 2006 2007
81501. 100 39651.220 515.380
183. 174 206.992 21.49
81312.9% 84420 98388.650
68138.030 74952.170 82u1.70
M. 1 958.903 1058.794
$3226.470 58549. 120 A1, 00
172.200 172.200 172.200
0.000 0.00% 0.000
13847.630 15271.960 15816710
0.000 0.000 0.000
13343.070 14599.050 14168.600
83862.960 98562.010 114720.600
10142.429 11156.670 12272.30
44149680 48554.95%0 53421.899
-34007.2%0 -37404.210 -41142.4%
71358.470 78494.550 86344.0%
23988.35%0 26387.190 2502%.500
47310.320 52107.340 $7318. W0
13535.270 14871.240 15340870
95808090 110675.300 127016, 100

R
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CHRONE TVEING SALTS PLANT, 1IMBABME

—- 28 SEP 89, by WX Praiv.Ltd., DANGALORE

)




HY ©
¢ COMFAR

ol | UNIDG

memen —-—- (OFAR 2.1 - UNMIDC FEASIBILITY SIUDIES BRANCH, D-1370,VIENW -—

Cashflow Discounting:

a) Equily pard versus Net incose flew:
Nel ogresenl salwe .............. 231545 at
l Internal Rate of Return (IMRED) .. A1
' Nel lerth versus Nel cash return:

Nel present valee .............. 26652.9 A
Internal Rate of Relura (IRRE2) .. a1
) Internal Rate of Returs on lolal invesieeal:
Nel oresemt walue .............. 13159.55 at
Internal Rale of Return ( IRR ) .. 2i.8e
"l Werth = Equily pard plus reserves

10.00 1

10.00 ¥

10.00r

CHROE TANING SALTS PLANT, ZIMBARE -— 28 SEP 89, by MPIX Priv.Lld., BANGALORE
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Net Income Statement in ‘00018

-~
b
-~
~

................. 1973 19 1995 1996 1997 1998
Total sales, imcl. sales tax . . . .. 13019.420 1715700 21991.9%0 27622.310 34158.8%0 41726.300
Less: variable costs, incl. sales lax. 6108.295 8062.9¢9 10347.4%0 13008.230 156097.680 19674.940
Variable margin . . .. .. .. . 911,10 9094.000 11644.510 14614090 10061. 130 22051.440
As Tof total sales .. ....... 53.083 33.005 32.94% 52.907 52.87¢ 32.848
Nen-variable cosls, intl. deprecrat:ion 1313.915 7788.2% 8309.947 8833.849 515.14Q 10209.570
Operationai sargan . . . . . . .. .. -4%2.785 1305.864 3330.564 5730.238 §545.98 1Hu1.870
As Tof total sales ......... -3.09 7.611 15.183 20.78 5.018 28.3%0

l(osl of finance . . .. .. ..., 2873.680 2873.600 2003.49% 233,352 2063.208 1793.064
Gress profat . . . ... e -276.425 -1367.77% 731.068 3395.087 82.717 10048.310
Hevances . . ... ... e et 0.000 0.000 9.000 0.000 0.000 0.000
Tasable profal . . . .. .. ... .. 0.000 0.000 731.068 3395.887 oa82.71 5204.608
Tar oo it ettt e s e 0.000 0.000 0.006 0.000 0.000 2602.304

.&l [ L -1276.428 -1567.171% 731.068 3395.887 A82.717 7446504
Dividends pard . . . . ... ..... 0.000 0.00C 0.000 0.000 0.000 . 0.000

distributed profatl . . . . . .. .. -3278. -1547.775 731.068 339s.887 8. TN 7045504
twsulated wndistriduted profal . . . -3276.425 -4348.200 411212 -716.243 5784.532 13213.040
oss profit, I of total sales . . . . -25. 158 -9.128 3.3 12.298 13.978 26.083
Cprofil, T of tolal sales . . .. -25. 16 -9.128 3.3 12.298 18.978 17.846
, Nel proftl, Tof equity . . . .. -29.648 -14.187 5.61 X.738 58,882 67.383
1, Net profitointerest, T of invest, -1.428 5.208 13.103 .13 2.38 34213

CHROME TANNING SALTS PLANT, II'BABME -— 28 SEP 89, by WPDC Priv.Lid.,BANGALORE
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Year . . . . ... ..

et Income Statement in

olal sales, incl. sales tax . . ...
Less: variable costs, incl. sales tax.

Erialtnrgin ceseoseen s
Taftotal sales .........

’ r-uiablc tosts, inch. deprecialion

Operational margin .
(l of total sales
st of finance . .
lus [ (111 S
lowanges . . . ..

Tazable profst . . .

!x ce e
Tprofil . .. ..

ludtus patd . . ...
d1stributled profil

........

.........

Accusylated undastribuled profit

oss profil. T of tolal sales .

Nel profit,

» Nel profil, 1 of equily
1, Net prefiteinterest, T of invesl.

T of total sales .

S 2.1

UNIDO

COFAR 2.1 - UNIRC FEASIDILITY STURIES BRANCH, B~1370,VIDNA ——

00018
1999 2000 2001 2002 2003 2004
¥5899.030 50483.920 55537.820 £9091.4%0 $7200.770 T3920.840
2182, 40 23006. 680 26187.3%0 28806.0% 31686.469% 34855.350
2056.5% 26682.250 29350470 3285.520 1514070 39065, 480
2.8 52.88 52.048 .08 52.848 32.88
10973.430 11813.5680 12731.960 Qr5A.410 12481, 120 13711.330
13283. 140 14858.570 15612.320 18530.8:0 203.750 B30
2.9 29.49 3. .31 n.s .
152.920 1252.776 9%2.632 712,488 2.3 172.200
11780.200 13615.790 15629.580 17818.370 ZBN.610 5181.930
0.000 0.000 0.000 0.009 9.000 0.000
11760.240 13615. 790 15629.880 17818.370 259%.6%0 25181.950
5880. 121 6807.89% 7818941 8909. 186 11295.200 15%.970
5880. 121 $807.89 7818991 8909186 11295.300 159%.970
0.000 0.000 0.000 0.000 0.000 0.900
5880. 121 5307.8% 7814.93%1 5909. 185 11295.300 15%.970
19093. 160 25901.050 33716.000 2555.%0 53720.480 55511.450
25.622 26.968 28.143 28187 3.817 34.088
.01 13.484 14.071 14.583 15.508 12,013
53.209 61.608 70.7% 80.619 102.211 113.975
21.073 29.028 31,158 B.w8 40.044 42.635

ORDE TANING SALTS PLANT, 11MBARE — 28 SEP 89, by MPDC Priv.L14. DANGALORE
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Net Income Statementis 000179
Yedr « « v vttt e e s et e e 2005 28 2007
Total sales, incl. sales tax . . . .. 81312.9% 3944423 $8388. 650
Less: variable cosls, incl. sales lar. 35340.900 iR, ] 4372.4%
Variablesargmm . . ... ...... 4972.0% 7209.29 $199. 160
MsTeftetalsales ......... 52.848 52.08 2.8
Nen-variable costs. incl. deprecialion 15064.570 4553 10 13190.540
Operatiosal margin . . . .. ..... 21907.480 20745.19 0003. 620
s Tof tolal sales . . ... .... 2 I U359
Costof fimamce . . ......... ' 72.200 172.200 172.200
Grass profit . . . .. ....... . 2173:.260 30543.9% 1613420
Allovances . . . . . c e s e e 0.00 0.000 0.000
llaublc prelil . . ..o e 27735.250 0543.9% 33,13.420
Tax ... .. v s e e v e e 13847.430 15271.960 16816.710
'm P 1) S 13067.530 15271.960 16816710
Dividends pané . . . . ..... .0 0.000 0.000 0.000
istrabuted prafal . . . . . ..., 13847.5620 15271550 15844.710
cusulated wndisiriboled profsl . . . 8037y.0%90 95451.040 112047.800
oss profat, I of total sales . . . . 9 N us 34184
t prefal, T of tolal sales . . . . 17,04% 17.074 17.052
. Mot profst, Tof equuty . . . .. 125,208 138,193 152. 174
ROI, Nel prefitsinterest, T of avest. 45.893 45.211 52.764

I

CHROME TANING SALTS PLANT, 1IMBARME — 28 SEP 89, by IPOC Priv.iid. . BANGALORE
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CHYRE TANING SALTS PLONT, 2IMEDWE
28 SEP 89, Wy IFNC Priv. L. BAGLPE
7.200 10MES PLANT, 10T aflation

3 year(s) of constractian, 15 etars of praduclion
carrency cenversion rales:

forerqn carrency 1 uml = 19000 emils accountling currency
lecal curreacy T umil = 1.0000 emits accounting carrency
accauntling rurrencys ol

Total initlial investmenl dring conslreclian phase

fived assels: 21756.5% 12.290 1 fera1gn
currenl assels: 430.00 v.000 T foreigm
tetal  assels: 22186.5% 13.013 1 forergn

Source of funds during cmstrection phase

equily § grants: 858470 0.000 T foreiqn
foreign loams :- €.00
Jocal  lzams : 12222.0
tstal  funds 2136.70 0.000 ¥ fare1gn

Cashflow from operations

Year: 1 2 3
aperaling casls” 11473.27 "N 15978. 19
deprecialion : LR} 20884 201441
inlerest : 2308.32 2X08.92 207609
praduction cests 1582199 18457.58 2008489
(hereaf foreign 25.91 1 A8.781 BL AT
telal sales 13019.82 17157.03 19836. 76
gross income -2808.17 -1300.53 -¥1.R
nel Iincome  © -8R -1200.%% ¥R
cash balance -784.79 -972.4% 5.9
nel cashflow @ 2.1 265,467 ns2.9
Net Present Valze at: 10001 = 8IR.%0

Internal Mate of Return: 14.07 L

Relurn on equilyl: .17

Return on equily2: 11.01

Index of Schedules jprodwrd by (OFAR

Total initial 1avestont CasMlow Tables
Total invesioent during preduclion Presected Balance
Total production cosls Mel incooe stalesent
Werking Capita) requiresents Sewrce of Finance
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Cashflow Tables, constructionm 0079

fear . . ... ... 1799 1291 5374
l Tetal cash anfie . . 7081.000 12340.2¢0 2765.500
Financial resources . 7081.000 22330.200 2783.500
Sales, el of "ar . . 0.70 0.0 9.000
Total cash outflcw . . 708123 12340.27% 2785.320
l Total assets .. .. 6726.000 11139.509 45%.009
Cperating cosls . . . 0.070 2.000 0.000
Cost of Finance . . . 155.040 1201.20 2110.320
Repayment . . . .. 0.000 0.209 0.200
Corporate tax . . . 0.900 0.700 0.000
‘ Dividends pnd . . . 0.000 0.000 0.000
Surplus { defiaat ) . -0.04 0.000 2.°%0 %
Cusulated cash balance -2.04 -0.00 3.19
llnllo-. local .. .. 7081.090 12330.209 2765.¢0
Qutflow, lozal . . . . §754.3%) 11309.309 2340320
Serplus { defrcat ) . 1325560 1339.300 25.1%0
llall:v. fareign . . . 0.0 0.7% 0.9 i
Outflow, forergn . . . 1326. 500 1329.3%0 225.000 :
Surplus { defscal ) . ~1325.500 -1239.%00 -225.0% ‘
'm cashflow . . . .. -5728.768 -11139.006 -455.009 !
C.aalated et cashfloe -§925. X0 - 18065, 00¢ -14720,000 :

CHRUE T2iING SULTS PLANT, LIMFREUE --- 28 SEP 89, by MPOC Priv.ild. OSnGALORE
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lashflow tables, productionuw (0L

v' ......... 1993 79 1595 199 1997 1998
Total cash inflow . . 1475.580 17259.540 19738.310 21717.560 23089.320 26278.250
lmml reseurces . 737,153 102.510 11.59 62.122 ‘68,3 15.%7
Sales, wel of tax . . 13019.429 17157.030 1958760 21555.400 23820.980 25203.080
v'l cash outflew . . 15541.370 13231.5%0 9732.410 21080.74¢ 22654.540 24407.210
Total assets . ... 17%. 183 48619 03190 25.573 325.24 357.765
raling costs . . . 11438.279 19134250 15974.190 17571.510 19228.770 21251.650
tof fvance . . . 2308.920 2208.920 2096.088 1883.256 1670.424 1457552
Repaysent . . ... 0.000 13%0.200 133¢.200 1320.200 1330.200 1330.200
perate tax . . . 0.090 0.000 0.000 0.000 0.000 0.000
wends pand . . . 0.000 0.000 0.0 0.000 0.000 0.000
‘plus ( Jeficit ) . =786, -§72.451 8.8 $36.%29 1224.482 1871.044
CJlated cash 2alance -185.451 -1799. 102 -1773.178 -1096.378 113,304 2009.34%
Inflow, acal . ... 215,687 972491 3397.41 3:29.35% $102.621 3512843
OBtov. local . . . . 10628, 770 12987053 11811.910 14520. 150 15558.990 18601, 990
sillles { defical ) . -8712. 120 -3914_55% -10432.400 -10900. 430 -11456.370 12089110
Inflye, fareryn . . . 10937.933 14107059 840, 79 17987.910 1778%.700 21765.770
Dudllov. foreryn . . . W0 S288.384 9301374 £450.554 7075.852 7805.219
v * defraat ) . 5925329 8942, 104 1057.500 11537.310 12691.04) 13980. 150

et casMlow . . . . . 22.128 284,470 3152192 3850.27% £275.309 4458.832
c_lam nel cashflce -18487.870 -15821.20 -12357.010 -5518.113 -4283.429 375.403

CHICIE TIMING SALTS PUANT, 1IMBAGE -— 28 SEP 89, by MFOC Priv.itd., BWGLORE
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Cashflow tables, production: 000!$

l:m ......... 7005 20 b5
Tota. cash inflow . . 1278840 $5.23.778 §13:2.7%0
l.‘mntul reseurces . 145 180 151,28 1778
Sales, net of tax . . S1062. 300 8143540 8173539
lhla! cash qutflow . . 26555.79C §16%0.270 S8818.210
fatal assels . .. . 477.183 785, 233,53
Cperaling casts . . . 4:432.95% 43575.290 50132.3°0
Cost of finance . . . 180. 500 18059 152,600
Regaysent . . . . . 0.000 0.09% 2.2
Corporate tax . . . 4545.03¢ $125.523 %6%6.%5
lbnld!uds pard . . . 0.00¢ 0.2 0.320
Serplys  efial ) . 4253.9%4 1477.500 Srae 51
caulated cash balance 21747.500 25327000 3:975.58)
inflow, local . . . . 87594324 9573768 10641, 130 t
Dutflew, local o .. . 3:749.520 389,04 3332939 '
'ur;lus { gefrcal ) . -22891.29) -2923% 1 27758.750
nfloy, frrepqn ... 2491858 056,09 511,50
oeraue. FITPOGA L . 19219, 180 15731130 12208, 39
wrplus i enical } . 27204.130 29923.320 %1509
Nel casbflaw . . . L . 4133.5% 120,101 I
.’-uula!od nel cashflow 11221.24) 1081140 41310480

)iy
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shflow Discounting:?

Equity pard versus Nel income flows

Nel preseal value ..coooooeeeess -1738.81 at 10.00 T
Internal Rate of Return ([RREY) .. .17

) Net Uerth versus Net cash relurn:

M aEe BN W

Nel presenl value ..eoconeeeee .. 9.7 at 10.00 1
l Internal Rate of Return (IPRE2) .. 11.01
o) Internal Rate of Relurn on tolal investment:
Net present value ...ooeoeveenns 6172.80 at 10.00 1
l Internal Rate of Return ( IRR ) .. 13.07 1
Worth = Equaly paid plus reserves

CHRONE TAWING SALTS PLANT, IIMBARME — 28 SEP B9, by PDC Priv.Lld. BANGALORE
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ChFONE TRRIING

t Income Statement in QIS
'v ................. 1333 H) it 1758 1597 1008
Total sales, tncl. sales %4x . . . . . 13313,8%4 17187930 1922475 21839.33% £:8¢0.785 24211.080
: variable costs, incl. sales las. 6755.287 8918.753 10233. 160 238.580 12384.550 135¢1.000
1ablemargin . ... L. L. . hchd 198 1232.07% 3451.5%0 103%6.780 11436.480 12580.080
a Tof total sales . ... ..... 8114 13.027 18.010 44.210 44.010 43,010
variabie cosls, ncl. depreciaticn 5757.42 7231.70% 779342 8327.139 8758.4632 3533.056
atianal sargun . . ... . ... -463.249 10°8.371 1674, 164 c069.022 2471.807 2%21.025
of total sales . ... ..... -1.759 5.477 8.62b 3.3% 10.302 1.7
l of frmance . ... ... 2308.720 2308.720 2095.248 1583.256 1670.424 1457.592
sarofil o b e e e -2802. 104 -1200.549 -397.924 135, 15 £07.383 1459434
Allgednces . . . . . .« oo v v v v 0.%4 2,600 00 0.9 0.0C0 3,000
TEmbie grofil . . . . . ... ... 0.0 0.0 0.¢9 186156 807.283 2.200
Tl . ... .. e e 0.07 0.200 G.2N 4,200 0.000 J.400
N':rchl .............. -2802. 168 -1309.549 -397.3:24 185. 156 367.383 1459,.43%
OFP%fends jatd . . . . ... ... . 0,79 n.«0 0.9 0.000 0.009 2.0
Undistriduted prafal . . . . . . . .. -2802. 13 -1300.949 -397.92¢ 185, 154 507.341 1947 434
A ulaled undistriduled profat . . . -2802. 148 -4102.717 -4500.641 -4314.475 -35)7.092 -2337.5%8
Gross prafil, T of (ala) sales . . . . -21.%¢1 -7.399 -2.021 0.880 1.389 9.508
N@morofil, 1 of lotal ssies . . .. -21.521 -1.580 -2.021 0.0 1.189 9.528
ROM Net profil, T of equily . . . . . -31.937 -14.528 -4.473 2.999 9.087 5,239
ROT, Net pruhlnnluesl 1 of invest. 2.8 4.7 1.213 3.721 1,74 13,879

SALTS PLANT, [IMBAPME --- 28 SEP 89, by MPOC Priv.Lid. BANGLIPE
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CZFM 2.1 - WI0Q FEASIBILITY STUOIES BRANCH, D-1370,VIENGR —

Net Income Statement in '0017$

Year . o i e e s e ea e .. 1599 N0 a1 | 2002 2003 2004
Tetal sales, wncl. sales Rax . . . . . 2%821.3%0 31205.70 34874.300 34383.930 42200.130 44420360
Less: vaciabie cosls, incl. sales tax. 14985.300 16383.830 18132.210 19945.430 21939.98%0 24123.980
Yartable sargid . . . .o 0. .. . 13838.090 15221.900 156744.09%0 18315.500 20250.350 22286.380
fs Lof total sales . ... ... .. 48.010 48.0% 44.010 43.010 43.010 48.010
Nan-variadle costs, 1ncl. Jeprecialion 10415.520 1257470 12181.320 13198.1350 12460.870 13591.080
Operaliomal margin . . . . o v v o o e 3821158 179 4562.5643 5220.34% 7199.475 8595.29%
As Tof total sales . ... ... .- 1189 12.505 13.082 13.507 18,482 13.516
Cost of finance . . ... e e 264,750 1031.9:8 819.09 40h.264 393.42 180.4600
Grass profat . . .. .. ... .. 2175.408 2932.000 IN3.547 4514082 7406.043 5414595
Allowanses . . . o v v v o o o v o s o 0.50¢ 0.900 0.000 0.000 0.000 0.000
Tavable profal . . . . . . o o v vt 0.000 2078.002 3743.%47 14,082 7406.043 8314695
Tak o v v v e s o s o e v o s e s 7.000 1039.001 1871.773 2307.04¢ 3733.02¢ 4207.348
Nel prafil o . . o v oo v v v oo - 2176.404 1891.800 1871.771 2307.0414 3703.021 4207.248
Divitends patd . + o v o o v o 0 o v e 9.900 0.000 0.000 0.900 .50 0.000
Undistriduted profil . . . . . . . .« 2175424 1893.800 1871.773 2107.081 3703.021 1207.348
Accumulated undistrituled profil . . . 138.750 2932.5%0 3904.323 1211.354 9914388 14121730
Gross profil, X of total sales . . . . 7.55¢ 9.250 10.734 12.027 17.5%0 15,127
Nel profil, 1 of tetal sales ... . . 7.551 5.973 5.387 5.014 8.77% 9.064
ROE. Net prafil, T of equaly . . . .. 28.4%% 21.315 21.087 25.966 41.879 47.3%5
ROI. Net profiteinterest, X of invest. 19,799 11.268 11,998 12.739 17,984 18.439

CHOGNE TRINING SALTS FLANT, IFEABVE --- 28 SEP 89, bty MPOC Priv.Lld.. SANGALORE
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'u s e m s e e e e e s
tal sales, incl. sales lax . . . . .
Less: variable tests, incl. sales tax.

lvulle YT L I

s Lof tolad sales . .. ......

a-variable costs, incl. deprecialion

rational margin . . . . . .. e
Toftota)sales . ........

-

Costof finamee . .« v v o s o o o

ossprefal . . . . ... ...
Allowances . . . . .« - v s v o oo o

'ubl! profit . . . . .o oo a .- .
E o » v o ¢ v = = v o 8 o v o . .

Net profat . . . . . . v oo oo

lndends patd - - . . e e e e e s

Undastrabuted profal . . . . . . . . .
'tmulaud undistridbuled profil . . .

oss profil. 1 of lotal sales . .
Nel profil, T of total sales . . . .
, Nel profit, Lof equaly . . . . .
[. Net profileinteresi, T of tnvesl.

et Income Statement ia

- =1 UHIDD
COFAR 2.1 - UNIDO FEASISILITY STUDIES BRANCH, D-1370,VIENMA ——

A Y

‘000l
2003 2006 2007
51062. 400 S5 168.600 $1785.500
26547.380 29202. 120 »12.30
24515.020 26986.530 29563, 180
48.010 45.010 48.00
15044.320 15532.380 18170.290
9470.70% 10433.450 11492.8%
18.547 18.576 13.801
180.600 180.500 180.600
9290. 102 10253.050 11312.290
0.000 0.000 0.000
9290.102 10253.050 11312.290
4545.051 5125.%23 5696. 145
4545.051 9925.523 5456, 145
0.5 2.200 9.020
4545.051 9125.%3 5656. 145
18766.79Q 21893.310 29549450
18.194 182354 18.309
9.097 9.127 9.14
52.281 57,701 531.682
19.820 ¢1.26% 2.18

CHRTE TNING SALTS PLANT, IIMBAEWE — 28 SEP 89, by P Priv.Ltd., BANGALORE
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CHROE TANING SALTS PLANT, 11MGARE
28 SEP 89, by MPDC Priv.Lld. DATALOPE
11,500 TOMNES PLANT, 702 capacily util.

3 yearls) of construction, {3 years of production

currency conversion rates:
fareign currency 1 wmit =
Jocal  curremcy 1 Wit =

accounting currency: ‘00028

1.0790 unils accounting currency
1.0000 wmits accounting currency

COFAR 2.1 - UNIDO FEASIBILITY STUDIES BRANCH, D-1370,VID®R ——

IO .

TJotal initial investment dwing tenstruclion phase

fnei assels: 27528, 16
current assels: §12.m2
tetal  assels: 215381

12.231 1 foreign
0.000 T fereiqn
12.052 1 forergn

Source of funds during censtraction phase

equily & grants: 11051.9)

lecal Joans 16584.07
total funds © 27875.00

0.000 T fareign

0.000 I foreign

Cashflow from operations

Year: ' 2 3
operaling cosls: 10251.27 120°2.95 13:78.81
deprecialion © 237082 2520.92 2570.52
interest : 2873.68 2873.64 2503.50
groduction cosls 16292.89 17547.51 18459.02
thereof foreigr 25.511 27951 30511
total sales = 13019.82 15597.30 18175.18
gross 1ncose -37.82 -1920.24 -291.5
nel incose  © -R716.82 -1920.21 -293.85
tash balance @ -704.28 -1189.10 27.2
net tashilow 929.% 3372.9% 4729.15
Nel Present Valge  at: 10.001 = 2328.98

Internal Rate of Return: 11,44
Return on equilyf: 0.14
Return on equilyl: 5.41

1
1
1

l fereign Joanms : 0.0¢

Index of Scﬁedules »

Total instial invesiment

Total investiment during preduction
Total production (osls

Worbing Capital requirements

oduced by COFAR

CasMlov Tables
Prejected Rlance
Net 1ncose stalesent
Source of finance
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--— CIFAR 2.1 - MDD FEASIBILITY STUDIES BRANCH. D-1370.VIEN —-—

Cashflow Tables, constructlionms 0001%

Year . . . . . ... . 1990 1991 1952
'loul cash inflow . . §770.000 15644000 1319.000
Financial resources . 8970.000 15646000 3319.000
Sales, net of taz . . 0.0290 0.000 0.c00
Jotal cash sutlflow . . 8970.0C0 5643.720 1318400
llolal assels . ... 87566.000 14109.000 635.009
Operaling costs . . . 0.000 0.000 0.0%0
Cost of fimance . . . 204.000 15%.720 2683.4%0
Repayseat . . . .. 0.000 0.000 0.000
Corporate tax . . . 0.000 0.000 0.000
Dividends pand . . . 0.000 0.000 0.000
l-rplus { defrat ) . 0.000 0.280 0.%:0
Cemulated cash balance 0.0% 0.2 0.882
flew. local . ... 3970.009 156454 009 5.0
Oslflov, local . . .. Ns3,400 1402050 9.9

rplus { defacal ) . 15166 1825. 181 225.560
flew, foreign . . . e.0n 0.020 0.000
Ulow, forergn . . . 1518.802 1824.900 2¢3.000
rplus ¢ defrcat ) . ~1315.420 -162%.900 -225.000

- 5

tcashflow . . . . . -8766.000 -14105.000 -635.000
Cunulated nel cashfiow -8765.000 -22873.000 210,00

ORIE TRNIE SALTS PLANT, TIMBARE —- 28 SEP 89, by WPDC Priv.Lid.. BANGALORE
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CRFAP 2.1 - UNIDD FERSIDILITY STUDIES BRANCH, D-1370.VIEN# ——

ashflow tables, productionis 0001

7Y 2P, 1993 199 5 19% 1w 199
tal cash inflow . . 14671.420 3504.810 W2.6% 10175, 08 18175.180 18175, 180
1naacial ressurces . %51.995 47.59 47.509 0.0% 0.000 0.000
les, el of taz . . 13019.420 15597.200 015,180 13175, 90 13175. 180 13175, 180
.ul cash sulflow . . 15375700 14533.910 17785.4%0 173%.30 17044.220 16776.080
olal assets .. .. 130.789 198.918 19.9% 0.000 €.000 0.000
rating cosls . . . 10851.290 12072.950 13294690 13294.6%0 13294410 13294.460

ost of finamce . . . 2873.640 2873.5%0 2603.4%% 333.35¢ 2063.208 1793.064
paysest . . ... 0.000 1488. 400 142280 1688. 400 15688.400 1588. 400
Corporate tax . .. 0.000 0.000 0.000 0.000 0.000 0.000
!mmls patd . .. 0.000 0.000 0.000 0.000 0.000 0.000
rples ( defzil ) . -704.204 -1189. 192 .28 858.8141 1128.953 1399.098
rhlu cash Wlarce -703.448 -1892. 4% -1435.288 -59.477 512.47% 1931574
flow, local .. .. M31.736 2751.070 2875.070 2856. 300 2854300 2856.300
Gutflow, lozal . . . . 10780.32C 12147.687 12350. 180 12018.280 - 1,748 120 11477.970
plus { defrct ) . -5k42.%89 -7385.67% -9425_ 108 -9151.96% -8891.81¢7 -8621.873
Jov, foreign . . . 10839.452 12823.742 ST 610 15318.880 15318580 13318. 880
Outflow, foreign . . . 4595.388 435.235 425251 $298. 105 5298. 105 S298. 105
.'lu { ¢ef1cit } . 348,27 8197.504 ¥22.353 10020.770 10020.770 10020.770
casMlow . . . .. 939.3%% nrz.cis 789182 4880.562 4880562 4880.562
Cumalated metl cashflow -22570.5640 -19197.710 -18450.5%0 -9587.993 -4707.432 171.1%0

CHRONE TenlM; SALTS PUANT, 1IMBARME --- 28 SEP 89, by WPDC Priv.Lld. ,BWGALIRE
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COFMR 2.1 - UIIBD FEASIBILITY STUBIES DAMICN, D-1370.VIENA ——
lCashl‘lou tables, productionm 0001
Yoar . . .. o0 o 199 2000 2001 2002 2003 2004
lloul tash 1nflow . . 14175. 180 18175, 180 18175 180 B175.80 14175, 180 10175, 180
financaal ressurces . 0.009 0.000 0.000 0.000 9.000 0.000
Sales, mel of tax . . 18175. 99 18175, 180 18175, 930 18175180 18175. 180 0175, 10
Total cash outflow . . 14505.9% 14235.790 153%5.430 15495500 17440.050 *5731.500
Total assets . ... 0.000 0.00¢ 9.000 0.000 0.000 0.000
Operaling cosls . . . 194,690 132794.410 131294690 132045690 131294610 137944690
Cost of finance . . . 1502.520 1252.776 .o TR2.488 We.3n 172.200
l Repaysent . . . .. 1688400 148,49 1688400 168..400 1688398 0.000
Corperate tax . . . 0.000 0.000 0.000 0.000 019 208682
hividesds pard . . . 0.000 0.000 0.000 0.000 0.000 0.000
tl'lli t defist) . 1569.292 1937.38 2,509 209,618 15.185 203,600
Cenulated cash balance 3500.816 3340.202 7:89.73% 10229. 400 10904.530 13408.210
t!ln. fecal . ... 28%.2 28%.200 234,30 22%.300 205. 20 28%6.200
tlov, local . . .. 11207.830 1053768 1ah7.580 10397.400 12141.959 10433.39)
Serples { defraat ) . -8391.529 -8041.385 E M) -7541.087 -9285 .68 -1577.091
aflov, feresgn . .. 15318 891 15318,482 19313.08] 15318880 5315880 15318.8%
tflew, fereign . . . 298. 105 3¢°8, 103 438105 5058, 105 5298.10% 3298. 105
Serples { defrcal ) . 13020.770 1002C.770 1:9.770 10020.710 10020.770 10020.770
Lcashflow . . . . . 280,562 4887 %47 030 %8 8. 5% 2855.856 2615.85C
wulaled nel ast.flow 052,231 $31.2121 3414 80 19595.380 22341.280 5177120

CB0T TANING SALTS PLANT, ZIMBABME --- 28 SEP 89, by MPOC Priv.Lld. . BWGALORE
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COFAR 2.1 - UNIBO FEASIBILITY STUBIES BRANCH. D-1370.VIENW ——

'ashflov tables, productionmn '0001%

Year . « o v - o o o 2005 2006 2007
'lul cash inflow . . 18175.180 $175.1%0 18175, 190
Financial reseurces . 0.000 0.000 0.000
les, net of tax . . 0. By 18175. 180 W75 10
Total cash sutflov . . 15731500 $5731.500 15731.500
l:'ul assels . ... 9.000 0.000 0.000
raling costs . . . 1329.6%0 132945610 132944

Cost of fimance . . . 172.200 172.200 172.200
epaysent . . ... 0.000 0.000 0.000
srparale tax . . . 208682 268,682 2063,
Bividends pid . . . 0.000 0.009 0.000
rplus ¢ defzcil ) . 2083.580 2843690 2013.60)
walated cash balance 15851.890 18295.570 20739.250
llln. Jocal . ... 28%.3% L c8ts. 20
Aflew, local . . .. 10411.39 10423.2%9) 10433.39
.Serplus { defsal ) . -1571.071 -1577.091 -7571.061
flew, terrgn . . . 15318.880 15313.887 15118.8%2
tilew, foresgm . . . 5298. 103 $298. 105 pr3 M
Serples ¢ defical ) . 10020.7 10 10020.770 10020.770
l:‘usulu ..... TH13.080 2615880 2515.88)
Tated net caspilow 2193050 0408 483 124,760

' “ )




.

lashflow Discounting?®

2} Equily paid verses Nel incone flow:
Net presest valet ......cc...c..e -9531.12 at 10.00 ¥
Internal Rale of Relern (IMRET) .. 0.1

3} Netl Werlh verses Nel cash relera:
Net present valee ........ veesss -HI78.19 3t 10.00 T

. Internal Rate of Relurn (IMBER) .. 5.1

¢} Internal Rate of Beturm s lolal inveslaenl:
Nel presest walwe ............ . 0389 %0.00 1
Internal Rate of Relers ( IRR) . 1411

North = Equily pard ples reserves

P HNIGo
OFM 2.1 - WIB0 FEASIDILITY STUBIES DRANCH, D-1370.VIENR ——

|
|
|
|
|
|
|
|
i
i
|
i
i
i
1

CROE TANDG SALTS PLNT, 1IMRBE — 28 SEP 89, by WPOC Priv.LUd. , NGLORE
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Nel Income Statlement i

-

l!l

otal sales, iscl. sales Qax . . . . .
s3: variable costs, imcl. sales las.

.................

riable marqin
I of lotal sales

Wea-vartable cesis. 1ncl. depcecralion

rational sarq1n
fs I of total sales

losl of finamce

Gross prafnt

1lovances
zable profal . . . .

Tax

---------
-----------

........

.......

avadends patd . . - . - e oo .-
distriduled profat . . . . . . ‘e
cusulated wdisiridaled profal . . .

sss profil, X af letal sales . . ..
L prefal, T of total sales . . ..
ROE, Mel profil. 1 of equily

-----

21

UHIOO

COFAR 2.1 - UNIDO FEASISILITY STURIES BRANCH, 3-1370,VIENR ——

0001
w3 Lig, ) 995 199 1997 1998
13019.420 15597.300 18175. 180 18175. 10 18175.180 18175. %0
4908.295 7329.94 8551.613 8351.613 £551.413 8551.613
$911.130 8267.3% 9623.563 9623.563 9623.563 9823.563
$3.083 53.005 32.949 52.949 2.9 52.949
313.9% 1313.916 7313.948 7313.914 7313.913 7313.915
—402.785 51.40 2309.448 2309.648 009647 09.047
-1.094 6113 2.708 12.708 12.708 12.708
2873580 2873.600 203.4% 21.35R 2063.208 1793.064
-3276.025 -1920.210 -2.08 -33.703 206.439 315.584
0.0%0 0.000 0.000 0.000 0.000 0.000
¢.000 0.002 0.000 0.000 206439 0.000
2.07¢ 0.%00 0.000 0.020 ©.000 0.000
-276.05 -1520.210 -293.048 -21.703 206.439 315.584
0.07¢ 0.0% 0.000 0.000 0.000 0.000
-4 -1920.210 -291.048 -21.702 285,439 514.584
-1R76.425 -9165.835 -5490, 482 -5514. 188 -5267.746 -4751. 182
-25.18% -12.In -1.647 -0.13¢ 1.35 2.582
-25. 166 -12.11 -1.897 -0.130 1.3% 2.882
-23.438 -17.37 -2.8%9 -0.214 2.230 4675
1.5°8 3. 9.223 §.223 9.22: 9.223

‘l. Nel profilsinterest, X of nvesl.

(HeTmE TRIRIING SXTS FLANT, IMEREAE

--- 78 SEP B9, by MPOC Prav.Ltd. BWNGLORE
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lhlal sales, incl. sales tax . . . .,
Less: variable costs, incl. sales tax.

l\miablr BAFQIR . ... iee e

As Tof total sales . . .......
rrurulle tosts, 1acl. deprecialion
Operalional margin . . . . . e e

Toftetal sales . . .. .....
Costof famance . ..........

t‘nss prefat . . . . . . ... ...
Blowances . . . . ..........

Taxable prefat . . . . .. ... ...
Y

Nelprofat . . . .. .........
‘:ndends patd . . ..o e ..
disteabuted profat . . . . . . . ..
Accomulated uadistribuled profil . . .

oss profil, X of tolal sales . . . .
Nel profatl. T of total sales . . . .

, Mot profat, Tof equily . . . . .
[. Nel profiteinlerest, T of invest.

CO¥AR 2.1 - INIDC FEASIBILITY STURIES BRANCH,

8 Pl |

LN IO

D-110,ViEN ——

00018
1999 2000 2004 2002 2003 2004
18175. 180 18175. 00 18173. 180 18173. 180 18175.180 18175. 180
8551.613 £351.643 8551613 8551.813 8551813 8351.613
9823.543 9623.543 95623.563 95623.563 98623.563 9623.543
52.949 52.9¢7 52.94¢9 52.949 32.949 52.949
7313.91% 7313.9% 7313.915 7313.915 4922.000 4921.999
2309. 48 209,846 209.647 2309.647 4701.543 4701.563
12.708 12.708 12.708 12.708 5.868 S5.88
152.920 1252.776 2.6 712.488 442,344 172.200
786.327 1056.871 1327016 1597. 1560 4259.299 4529.183
6.05) 0.020 0.00¢ 0.000 0.0% 0.000
0.6¢ 0.000 0.000 0.000 4029.39 4529.383
0.0M 0.00 0.000 0.000 2014895 264.682
788,727 10%6.871. 1327.01 1597, 160 2248.523 2264682
0.000 0.c%¢ 0.600 2.000 0.000 0.000
785,727 1056.871 1327.015 1397. 160 2284.521 2268682
~3968.435 -2307.564 -1580.549 18.611 261,135 4525.81
432 5.81% 1.3 8.788 3.4 24.921
4.2:5 5.815 7.300 5.788 12.349 12.450
7.119 9.504 12.008 14,453 20.311 20.473
9.222 9.223 9.223 9.223 10.732 9.731

(00 TORING S TS PLANT, TIMIGEWE --- 28 SEP 89, by MPOC Priv.L1d. BANGALORE
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CO¥AR 2.1 - UNIDO FEASIBILITY STUDLES BRANCH, D—iJ.’O.VXDﬂ\ —_—

tlet Income Statement s 000178

L 2005 2006 2007
l.m sales, incl. sales Lax . . . .. 18175. 180 18175. 180 817510
esss variable costs, 1acl. sales tax. 8551.4613 8551.613 2551.613
artable marqia . . ... ..., .. 9623.563 9523.563 9421.543
Tof tatal sales ......... 52.949 52.949 5¢.949
t-wutlc costs, wncl. depreciation 4921.999 4921.999 921,999
rattenal margin . . . .. ... .. 4701.563 4701.543 401,543

As Tof tolal sales .. ....... 25.858 25.868 5.868
lsl of famance . ... ....... 172.200 172.200 172.200
essprafnl L . ... L., 4529.383 H9. 1 4529.343
Jowances . . . . ... ... ... 0.000 6.000 0.000
xablepeafat . . . ... ...... 4529.283 4529.343 §529. 3.2
LS 2268 882 22b8. 682 2264682
l( profsl . . . ... e e e 2264682 2268.582 2264682
vidends patd . . . o oo v e n ... ¢.000 L. 0.000
distrsbuted profat . . . . . .. .. 2264582 Pt WYX 2264.682
tusulaled undistribuled profil | $790.438 9095, 180 11319860
‘ss profit, T of total sales . . . . 20921 2991 20521
profil. 1 of tolal sales . . . . 12.350 12. 480 12.45)

ROE, Net profil, T of squaly . . . . . 2049 20.09] 20.493
. Net pvohtnn!c'esl T of 1nvest. 9.7 §.70 9.7

CHROME TPiINS SALTS PLANT, TIMBARWE --- 28 SEP 89, by WPIC Priv.L1d., BANGALORE
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COMFGR 2,1 — IMIDD FEQILIRN 1TV STUBIES BRanH, D-1370.VIENNG ——e—e
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Econdnic Analysis excluding indirect effects

Tota) Cashflows at Adjusted Marbel Prices an ‘000 I ¢

financial presest values

factor adjusied present valves

l A0 at %0.001 at 15.001 atol at w0001 at 15.001
'l elal  cashflew:
nel casMlow . . . . .. 60286.90 10998.9% 938.40 2.0t 121359.90 9.8 15436.45
nel indirech effecls . . coeviieresr cerersncnnne smrsseriices sesseess esss sesssessssss secssscises . ereesses
total cash anflew . .. 349963.90 137101.10 9310085 1.00 >= J0805.80 135331.80 R180.82
total cash outflov . . . 289677.50 126102.20 92202.4b 0.97 )= 22720.30 103537.20 740397
taxes ....... .3 22564.04 15098.50 0.00 0.00 0.00 0.00
'ﬂn of funds:
nel flow of fumds . .. ~12285.5¢ 48,04 8445.37 1.00 -12285.52 40,08 86435.37
lum funds, inflew . . 2902454 2731309 '26275.79 1.00 29824.54 Znn.e 26275. 19
equily . ..., .. 11051.00 10374.30 10055.03 1.9% 11051.00 10374.30 10096.03
subsidies, grants . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l loans & averdrafl . . 18773.54 16938.79 16119.76 1.00 18773.54 14938.79 1617976
totai funds, oulflew . . 42110.05 22649.06 1763042 1.00 42110.0% 22689.08 17630.42
interest . . ... . 2456551 14755.93 1202554 1.00 24566.51 14735.93 12005.54
repaysent . . . . .. 17543.54 7913.13 5624.88 1.00 143,94 791313 5624.88
dividends distribuled 0.00 0.00 0.00 0.00 0.00 0.00 0.00
'fl flow, foreign funds 0.00 140.70 137.4 1.00 0.00 140.50 137.4¢
oreign funds, inflov . 292.2 193.47 181.02 1.00 2.2 193.47 141.02
equily . ... ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
subsidies, grants . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
loans § overdraft . . 292.26 193.47 181.02 1.00 292.2 191.47 161.02
reign h‘s, oulflow . 92.2 52.56 21.82 1.00 292.26 52.58 a.e
dividends distributed 0.00 0.00 0.00 0.00 0.00 0.00 6.00
debl service . ... 292.2 52.56 23.62 1.00 292.28 32.56 23.62
I interest paid . 0.00 0.00 0.00 5.00 0.00 0.00 0.00
loan repaysent . 292.26 52.56 21.82 1.00 292.2 92.56 3.6
nanCial rate of return (markel prices) 15.63 %
onoes¢ rate of return (prelim.adjust) 2007 X
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Abselule Efficrency Test - 1 0 "000 1 ¢
Econsmic Mmalysis at Market Prices, excleding indirect sffecls

......... [RRTORIN {1111 {31 TR production

grand total tota! comstr. total produc. 1990 " 1992 m 199

valee of sutput, 0 350730.50 0.00 350730.50 0.00 0.00 9.00 13019.42 13597.30
aaterial inpal, QoMl 218538.20 218 % 185604.00 8970.00 54452 3184 8375.96 8961.07
investoest, | 23928.2¢ 1.2 -1215.00 1505.74 13956.83 3280.86 733.67 97.11
speralien, N] 19060>.90 2719%.9%2 187819.00 1064.28 1%89.09 37.58 7642.20 8843.%

nel domestic W 135392.30 -2 % 164126.50 -8970.00 ~15645. 2 -3318.84 643.8 6636.23
repatriated payments 292.2b 0.00 292.26 0.00 0.00 0.00 0.00 0.00
mel natisna]l W 135900. 10 -21938. 16 163824.20 -8970.00 -13643.72 -1318. 4 ¥43.4 635.23
aalienal wages 48135.00 0.00 48135.00 0.00 0.00 0.00 3209.00 3209.00

secial serples 87765.09 -2193A. 16 115899.20 -8970.00 ~15645.72 -1318.4 134,45 .23

present values at 15.00 1
PV, ael mational VA 14954.94
V. nalional  wages 14188. 14

PV, enskilled ladour 0.0

PV of sec1al surplus 2766.49

relalive efficaency of: cap:lal invested, EIC) : o7
foreign exchange, E(FE) : 0.28
skilled labour, E(L) : 1.9
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Abselute Effictency Test - 1 in 000 2 §
l((mu fnalysis at Markel Prices, excluding indrrect effects
produtlion
' 1995 1995 1997 1998 ] 2000 2001 2002

value of sulput, O 18175. 13 20753.05 23%0.9 23%08.80 25%08.80 25908.80 23908.80 59%08.80
terial impel, Isl 10182.73 1140439 12626.04 13041.720 13750.59 13750.56 13730.5¢ 1I15).59
r invesioent, 1 9.1 97.11 7.1 97.11 0.00 0.00 0.00 0.00
speration, Ml 10085.561 11307.27 12528.93 13750.59 13750.59 13750.59 13750.59 13750.59

'ot domestic WA 1992.45 938.67 10704.88 12081. 10 12158.2¢ 122158.21 12158.21 12158.21
repalrialed payments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t national W T992.45 9348.67 10704.88 12081. 10 12138.21 12138.21 12158.21 12158.21

nalienal wages 3209.00 3209.00 3207.00 3207.00 3209.00 3207.00 209.00 3209.00
secial surplus 4783.45 6139.87 N8 8832. 10 8%9.21 8949.21 8949.21 8949.21

l present valges at 13.00 1
, mel aalional "R 1695494
PV, national  wages 14188. 44

, unskilled labeur 0.00
of social surplus 276549

elatave eff1ciency of: capital 1nvested, E(C) : o.n
. fere1gn exchange, EIFE) © 0.28
skilled labowr, EIL) .9

Y .
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*ulutc Effsciency Test - 110 0007 $
conpaic Mnalysis at Markel Prices, excluding indirect effects

produclion
203 2004 2005 2006 2007 2008
loe of oulpel, O 25708.80 25908.80 25908.80 25%08.80 25908.80 766.59
'lenal input, Ionl 13750.5¢ 13750.5¢9 13750.5¢9 13750.59 13750.59 -2549.23
imvestoent, | 0.00 .00 0.09 0.00 0.00 -3
speration, NI 13750.59 13750.59 1375C.59 13750.59 13750.59 -115.00
ll donestic W 12158.21 12158.21 12158.24 12158.21 12158.21 3315.8
patriated paysests 0.00 0.00 0.00 0.00 0.00 2.2
{ national WA 12158.21 12158.21 12158.21 2158.24 12158.2% 3023.57
satisnal wages J209.00 3209.00 209.00 3209.00 3209.00 0.00

' secial serples on.21 8549.21 8949.21 8949.21 8%9.21 023.57

preseat valves at 5.0 1
PV, nel nalienal W 1#HT4.N

, natisnal  wages 14108. 14

, wnskilled labewr 0.0¢
W of secial surplus 2766.89

.lalm efficiency of 2 capilal invested, EL0)
foreign exchange, EUFE)
skilied labour, E(L)

~eP
333
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e 000



Econonic Malysis ercleding indirect effecls

lrucip Exchonge Effect in "000 1 §

%00 wits foreign (U =

100.00 wits lecal (U

O%R 2.1 - UNINS FEASIRILITY SRDIES

©
5 COMFAR
BRANCH, B-1370,VIEN ——

UNIDO

............. cectOBSlrnclion. . ccoenerineees produclion
grand lolal tetal comsts. talal preduc. 19% " 9 %
luul foreigm inflow . . 03991.80 .00 N[N0 0.00 6.00 0.00 10537.88
equityaapatal . . . .. 0.00 0.00 0.00 0.00 0.0 0.00 0.00 :
ssbsadies, gramtls . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
loans 8 overdraft . . . .2 0.00 &2.% 0.00 0.00 0.00 148.5%
eports . ....... P390 0.00 0399.40 0.00 0.00 0.00 90391.13
adivecl effecls . . . ¢ ceeriiiiiiie terercnreres cerenrrecees ssecensssese ees eesasvene seses veenees coveesssones
lum foreign sutflow . 91551.3 8591.27 84960.05 am.e u5.73 1%7.83 .M
syalties ....... 0.00 0.00 0.09 0.00 0.00 0.00 0.00
(«:ml A, SN e 0.0 ame  %S.N w.a .3
isperied saternals . . . 88607.80 0.0 84567.80 0.00 0.00 0.00 . v
repaynent loans § everd. 092.26 0.00 292.26 0.00 .00 0.00 0.00
ther repayments . . . . 0.00 0.2 0.00 0.00 0.00 0.00 0.00
epalrialed vages . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ividends paid . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
alerests . ..... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 !
'l‘l"(l 14 11 J tesre secsevevsses sversssseses wsresscesses = vecermscmss srvesemesmers  sserveverves :
ael foreign exchge flow 212480.30 -6391.27 2WON.N -2718. 2 -35.73 -187.43 8H8R.%5
aport sebstil’s effect 30874.51 0.00 30878.51 0.00 0.00 0.00 2058.30 ]
{ forgn exchge effect 331,00 -8591.27 249906, 10 -2178.12 -%55.1 -187.83 8540.9) '
present values at 15.00 2
luuqn exchange flov . 50770.25
el fargn exchge effect $9870.92
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e1ge Exchange Effect 20 000 1 8
1c Mmalysis excluding indarecl ::fects

wits forergn (U = 100.00 wmals Jecal (U

produclion
24, ] 9% 1% L 9% 12y 2000

‘ul foreign inflow . . 12883.14 15347.46% 17811.4¢ N7 am.u 271%.50 Z19.5%

iycapital . .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ssbsidies, graals . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
s 8 everdrafl . . . an an 8.1 a.n 28.74 0.00 0.00

s ... 12855.00 15318.88 17782.15 20286.83 2Z21%.5%0 21%.50 &@27%.%
wlirect effecls . . .. cceeeriniens aeiieenen. ee cosmmsemes ve  seesmeseens + eesccscemncs rovenmenns er evessemsenas

lhl foreigm oulflew . k(N ) H40.47 5136.07 ST11.87 a2 8240. 2 6260. 12

allies ... .... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
poent . . ... .. 121.15 1271.%5 127.13 21.95 27.15 0.00 0.00
ried saterials . . . 3. H1.R 50c8.92 5644.52 6280. 12 6260. 12 6280 2
repayvent 13aes § everd. 0.00 0.00 0.00 6.00 0.00 0.00 2.00
r repayeenls . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
;trmu wges ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1vidends paid . . . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
terests . .. .... 0.00 0.00 .00 0.00 0.00 0.00 °  0.00
'mﬂ cosls . . ... teessrmcense csesessmansr sesesssssenc  sevccssersen  saseos vesess acmue T
wel forergm exchge flov 8958.87 10807. 13 12655.42 1%03.70 16351.97 16450.38 16450. 38
L substil’n effect 2058.30 2058.0 2058.20 2034.20 2058.30 2058.20 2038.30
forgn exchge effect  VIOIT07 12885.45  WTL72 1362.00 18410.28 180868 18308.88
presenl values at 15.00 ¥
€190 exthange flov . 30770.2%
fargn exchye effecl 59870.92

31
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Foreign Exchange Effect 10 "000 1 8
Econsnrc Maalysys excluding tadirect effecls
00 wmils forvign CU = 100.00 wmils lecal QU
l production
2001 20 2003 2008 205 2006 2007

Latal forergn 1nflow . . 21%0.50 2110.50 R7119.50 &7%0.5%0 271%.50 270.50 &~10.50

equtycaptal . .. .. 0.00 0.00 0.00 0.00 .00 0.0¢ 0.
sabsifies, graats . . . 0.00 0.00 0.00 0.00 000 0.00 0.00
llo-s 8 overdraft . .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
mports . . ... ... Z10.50 21%0.5% 21%0.% 27%.3%0 27190.5% 221%0.5% 27110.50
iderect effects . . . . .. ...... eoe secesmss vesr sesees sseses sesecseesess sesetesssses eobessessecs Ssscsssesans

telal forergm oulflow . 260 ° &250.12 4cth. 12 6280, 2 0. 2 280, 2 &280. 12

reyalies . .. .. .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
squippent . ... ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
inperied saterials . . . &260. 2 6260. 12 6280. 12 6280. 12 8260. 12 6280. 12 6260. R
repaysenl [eans § sverd. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
lum resapments . . . . 0.00 0.00 0.00 0.00 0.0 0.00 0.0
repatrialed wvages . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gividesds pard . . . . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
weleresls . .. .. .. 0.00 0.00 0.00 . 6.00 0.00 0.00 0.00
lluunl 0808 & . o o i chiiiiiiiiis eeceeeecceer seesvrvesers sesrrresveve sessserssswe secrsesecse v verssesecses

sel forpign exchye flow 16450.38 1645.38 164%0.328 16450.38 16450.38 15350.38 16450. 38
sport sabstil’n effect 2053.%0 2058.30 2054.3¢ 2058.20 2058.30 2058.30 2058.20
nel forgn exchge effect 18508. 48 18508, 68 18508. 48 18508. 68 18508. 58 1550868 18508, 68

l' present values at 15.00 1
oreign excharge flow . 0770.2
nel fergn exchge effect 59876.52
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S Y

Ecomanic Mmalysis excluding indarect effects

Foreigm Exchamge Effect in 000 I 8
l 00 wils foreign (U= 900.00 emls local U

production

2008

Ihul fereign wafles . . 0.00
equily copptal . . . . . 0.0
subsrfnes, gramls . . . 0.00
loams § overdraft . . . 0.00
exporls . . ... ... 0.00
isdarect effects . . . . ........

.ulal foreign outilow . -1118.79

reyallies . ...... 0.00
l equippent . . . . ... -1411.04
1operied malernals . . . ©.00
repaysest leans § overd. . 292.26
slher repayoents . . . . 0.9
repalriated vages . . . 0.00
Qividends p2nd . . . . . 0.00
terests . ... ... T o000
'nduul eosls . . ... eeeeeeinenes
sel forergn exchge flow 1"na.n
wnpert substit’n effect 0.00
nel Torgn exchye effect 111879
present values at 15.001
'lunp exchange flov . 5077C.25
nel forgn exchge effecl 59870.52
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histribslion of Nel Desestic Valoe Added 10 000 I 8
Nel Incone Flow Amalysis excleding indirect effects

ceveosnrscannens conglraclion...ccccooeencnenee - produtiion

grand total Llotal comstr. tolal produc. 19% " 3,74 m s, ]

gross demestic W . 40120.40 ~-3200.%2 %3321.5%0 -1008.2b -1609.00 -447.58 W34 »%35.23
anudl  deprecialion 26404, % 9.00 2000 % 8.00 0.% 0.00 a1.2 30.R
l ool domestic VR . . 13351%.40 -3200.%2 3%717.30 ~004.26 ~1609.09 -447.58 7.5 9085.32

repatriated paysents 292.26 6.00 .2 0.00 0.00 0.00 0.00 0.00
wes . ... .. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
nlerest, f.loans 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gividends, repalr 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00

' other paysesls . % 6.00 . 0.00 0.00 0.00 0.00 0.00

sel naliosal WA . . 13322¢.20 -3200.%2 12845. 0 -1064.26 -16iR.00 -847.58 NR.%5 063.2

vage earsers Wy 43135.00 0.00 48135.00 0.00 0.00 0.00 20%.00 3209.00
lmm.mum Wy 2056650 win 2025 208.00 13%.R 23344 an.u 2.6
gversaesl W g 8201.23 0% SwK. 064.26 wnoy s 085.25 1286.80

wdistribuled W o -1908.59 041500 8507.40 -2332.54 -1918.09 -3188.59 -5096.34 -3304.13

llulnhluu ndices

ot/ ., . 0.36 0.00 0.3 0.00 0.00 . 0.00 1.93% 0.1
WA . . . 0.18 -1.38 0.1 -0.19 -0.91 -6.00 .39 on
Wqi/va . . . 0.47 -0.87 0.8 -1.0¢ -1.00 -0.08 0.5¢ 0.3
e, .. -0.01 1.5 0.06 2.9 2.91 7.08 2.4 -0.01

S P ——




©
COMFAR

g | UNIDD
(S0P 2.1 - UNIDG FEASIDILITY STUDIES Sna(H, B~ 1370.VIDWA ——

Distridetion of Net Deweslic Value Added 1a "000 7 8
Nel Isceme Flow Analysis excluding ndirect effecls

produclion
1995 9% 1997 1998 1999 2000 2001 2002
gress domestic VA . 992,485 4887 070488 12061. 10 12158.21 12158.21 12138.2¢ 174" )
anual deprecralion 25710.92 o1e. % Falu R 74 2370.5¢ 2570.92 570.9%2 310.% 510.92
nel domestic W . . 5421.53 87171.78 80%.97 S430.18 H582.29 581.29 "9 7587.29
repatriated paysenls .00 0.00 e.00 ¢.00 0.00 0.00 0.00 0.00
vages . . . ... 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
interest, f.loamy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
dividends, repatr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
olher payments . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
sel natienal W, . 21.93 (389 )] N G40 18 9587.29 581.29 9587.9 47.29
wige earners VA v 209.00 3209.00 3207.00 3207.00 209.00 3208.00 209.00 3209.00
prafil, interest WA p 2603.50 2.5 2003.21 1793.06 1522.%2 1252.718 982.83 TR.49
gevernaent Vg 1487.35 1687.90 1888.45 2087.00 406407 #%51.7% 478684 4921.91
sdislributled VA 5 -2 -432.50 973.30 2911 791.31 .5 608.83 743.%0
distribution 18d:ces
(VA wi/VA . . . 0.59 0.47 0.39 0.34 0.3 0.8 0.1 0.13
va pi/va . ., 0.48 0. 0.5 0.9 G.18 0.13 0.9 0.07
(VA gIVA . . . 0.27 0.25 0.23 0.22 9.42 0.49 0.50 0.5¢
(VAul/VA ., . . -0.35 -0.07 0.12 0.5 0.04 0.05 0.0 0.08

) o 3
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Distridulion of Met Doe-stic Value Added 1n "000 I §
Mol Income Flev Analysis excluding indirect effecls

produclion

2003 2004 2005 2008 2007 2008

gross domeslic VA . 12158.21 12158.21 12158.21 12158.2¢ 215821 - 5%0.82
annual  depreciation 19.00 179.00 175.00 179.00 1713.00 0.00
aetl dosestic W | . 11979.21 11975.21 11979.21 11579.21 1197921 510.&
repatrialed paysents c.00 0.00 0.02 0.00 0.00 2%2.2
wages . ... .. 0.00 0.00 0.00 0.00 0.00 0.00
inlerest, f.leans 0.00 0.00 0.00 0.00 0.00 0.00
dividends, repatr 0.00 0.00 0.00 0.00 0.00 0.0¢
olher paysenls . 0.00 0.00 0.00 0.00 0.00 292.2
nel naljonal VA . . 1197921 1979. 21 11979.21 11979.21 11979.21 218.57
vage earners VA v 3205.00 3205.00 3209.00 108.00 3209.00 0.0C
profit, interesl VR p Ll 12.20 172.20 112.20 112.20 0.00
governeent VA ¢ 625254 6388.01 6388.01 6383.01 6388.01 -115.00

wndistraduled Vo o 2078.93 2210.00 2210.00 2210.00 2210.00 2333.57

distrabulion 1adices

Weilih ... 0.27 0.27 0.27 0.27 0.27 0.00
tva pirvds . . 0.0¢ 0.0t 0.0t 0.01 0.0 0.0
VA gI/vR ., . . 0.52 0.53 .93 0.53 0.2 .05
VA v, . 0.17 0.18 0.18 0.18 0.18 1.05

M




ANNEXE = VII

COMMENTS OF THE TEAM ON THE REMARKS FROM LIZ MEMBERS

In estimating the potential for the market. various oplions were considered in
chasing the methodology. One option was to go on the basis of actual imports of
PTA countries. However, this may not have been a true indication as the imports
have varied due to reasons other than the actual requirement of the product by
tanners. For instance, one of the major reasons for lower imports could be a foreign

exchange shortage.

Secondly, data on the trerds in imports of Basic Chrome Sulphata are not easily
available. Even in Zimbabwe, which is a relatively well administrated country, it was
not possible to get data on the import trends for Basic Chrome Sulphate from any
of the Government offices we visited. The reason for this is that the import statistics
are maintained by groups of chemicals and to get specific statistics for a single
chemical was not possible.

Thirdly, a great deal of work is being done in Africa in order to give boost to the
tanning industry. The trends of last few years tanning levels may be a true basis 10
gstimate the potential of a market.

It was due to these reasons that it was decided to assess the potential of the market
based on the total slaughter. Hopefully. over the years, the ditference between the
total slaughter and actual hides & skins tanned would keep narrowing down with
development. Hence, if the total slaughter is estimated, the total theoretical
potential can be estimated.

The other clear indication from this kind of an assessment is borne out in the report.
Even with this extremely generous assessment of the potential, the market is very
limited and it would be a very difficult task 10 sell the entire capacity of the plant.

Due to various reasons mentioned in the reports, the cost of production of Basic
Chrome Sulphate in Zimbabwe would be very high in relation to the international
FOB prices. This is partly due to the sinall size of the plant and partly due to the
high cost of essential raw materials It would definitely need preferential tariff in
order to make the product compelitive with those of international sellers. At this
price, it would just not be possible for products from Zimbabwe to compete in
international free markets like Australia
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Hence. a detailed market assessment .15 done only for the PTA region. As earlier
mentioned. the manufacture of Sodum -hchromate is not economical on a smaller
scale than what has been envisaged « the repost. The input efficiencies are
extremely poor, and it is not worth considering a plant smaller than the one
mentioned in the report.

This was pointed out to the Steering Committee formed by the LIZ before and
at the end of the field work. The only manner in which it may be feasible would
be to carryout a completely new study on the possibility of establishing a chrome
chemicals complex, where a number of chrome chemicals are considered as part
of the same project. As the number of such chemicalsis large. a detailed estimation
will have to be done on the market potential for each different product group.

We hope the above points made by us answer all the questions which have been
raised by members of Leather Institute of Zimbabwe.
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INDIAN OCEAN EXPORT COMPANY
(ZIMBABWE) (PVT) LTD.

1.0.E.C.

P.0.BOX 6439
HARARE, ZIMBABWE
PHONE : 263-4-308003
TELEX 22705 ZW

22nd November 1989
Ref.B/1/386

The Director

Leather Institute of Zimbabwe
P.C.Box 2324

Bulawayo

Dear Sir,

Please find enclosed the Minutes of the last Council and Executive Meetings. Please
include the time of the Council and Executive Meetings in 1990.

1 also enclose the copies of the draft final report on the CTS Project. My detailed
comments are included in the report but | thought | would make the following main
points:

1. The costs of raw meterials for the three different sized plants seems to be heavily
blased towards the larger plant. | am sure that the delivered cost of raw materials
will not be significantly different between the different supply level requirements.
Certainly nothing like the magnitude shown in the repont. If similar procurement
costs per ton are used, | think that the whole basis of recommending the larger unit
could be challenged.

2. The recommendation that we go for the larger plant as being the only option
would seem to me to rule out ihe project as | cannot see us being able to establish
viability on a plant which was more than 90% dependent upon exports. Especially
where the exports were dependent on unreliable African markets and on privileged
accessto these markets negotiated through the PTA and SADCC, Giventhe politics
of Africa it seems unlikely that this level of regicnal cooperation could be
forthcoming.

3. Because of the problems on raw material supply and the assumption that only
thelarger production units have any chance of viability, insufficient analysis is given
of the technical basis for a smalier unit. Despite the handling problems a more
manual procedure using a batch process should have been considered and
evaluated.

4.1 am not qualified to comment in detail on the technical and financial appraisal
and these should be gone through in depth by Rio Tinto and the IDC. Time shouid
be made available for this as | believe if we go forward with the report as is, the
project will be virtually dead before we start.

DIRECTORS: PJ.CLARKE, E.G.CROSNS T SECRE FARIES: EARNEST & WIHINNEY
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5. The foreign exchange assumption that all forek costs will be provided by
Zimbabwe Government is too optimistic. | agree that this is the best option but |
think we will find ourselves relying on foreign aid for this element. This possibility
should be included in the financing together with the foreign exchange risk and the
interest and monatorium conditions which might apply.

Overall, | thought the report was useful but feel that the above fundamentals will
have to be addressed before we have the kind of analysis which we can use. |
believe therefore that my comments together with those of others should be
circulated to the Zimbabwe members of the CTS Project group and that we should
have a meeting to discuss a reaction to UNIDO. In the interim it might be useful to
secure a response from India to some of the major issues which are being raised.

Yours sincerely,

Sd/-

E.G.CROSS
CHAIRMAN
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION
US/ZIM,88/100
HIDES & SKINS, LEATHER AND LEATHER PRODUCTS
IMPROVEMENT SCHEME IN COOPERATION WITH THE
REGIONAL PROJECT US/RAF/88/100

YOUR REF: UNA4/US/88/100 P.0.BOX 2324
OUR REF : 21 FEBRUARY 1990 BULAWAYO

Mr.E Behrens

Feasibility Studies Branch, UNIDO
Vienna International Centre,
P.O.Box 300 .A-1400, VIENNA
AUSTRIA

Dear Mr.Behrens

US/ZIM/88/243: FEASIBILITY STUDY FOR THE PRODUCTION OF CHROME
TANNING SALTS IN ZIMBABWE

Thank you for your letter of 5th January. 1990, in connection with the above.
| am pleased to inform you the local participants met on the 8th February
and the draft final report was discussed in detail.

Participants unanimously agreed that the 11 500 tonne scale of operations
suggested is not practical bearing in mind current Zimbabwean and
Botswana usage and the fact of world over- production of Chrome Tanning
Salts which would make Zimbabwean exports of Chrome Tanning Saits
outside Africa almost impossible to achieve. On the continent it is extremely
unlikely that demand will increase in the short term to the level suggested
and, in any case, there would be severe transport difficulties in exporting to
major users such as Ethiopia which would probably be able to import more
cheaply from Turkey or Europe.

From the commercial aspect. participants considered the project as
outlined in the report was not economically feasible and attention was trawn
to various assumptions made which were unlikely to materialise.

Consequent to the above, it was unanimously agreed not to proceed further
and | enclose herewith a technical paper summarising the feelings of one
of the participants, Rio Tinto, who were previously keen supporters of the
project. | also enclose comments from Mr.Cross, Chairman of the Leather
Institute of Zimbabwe. and telexed comments from Mr. Coasta of Imponente
Tanning, (Pvt) Ltd. More detailed comments made at the meeting by
Mr.Costa and others are expected shortly and these also will be sent to you
immediately they are received.

Please et me know if there is anything further you would like me to do.
Yours ldithfully.

Sd/-

R,L.O'Shaughnessy

NATION:AL EXPERT, UNIDO LEATHER RELATED PROJECTS IN ZIMBABWE
RLO’S/gkg |

Encl...
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1ST FLOOR, SSB MULTI TRUST BUILDING

TANK BUND ROAD EAST, BANGALORE 560 009. + INDIA +

BT
VIENNA (UNIDO) 28/12 1225

90521 SHANTHAMURTHY FROM GALAMA US/ZIM/87/243 DRAFT FINAL
REPORT.

REYR CABLE 163 OF 14 DECEMBER

AAA) AS MENTIONED INOURLETTER TOYOU 1 DEC. HAVE NOT YET RECEIVED
COMR P(;ARENTS FROM LiZ. THEREFORE PLS WAIT WITH PRINTING OF FINAL
EPORT.

BBB) WORKING CAPITAL: IF YOU JUSTIFY LOW DAYS COVERAGE FOR RAW
MATERIALS B, FINISHED GOODS AND CASHONHANDS IN THE REPORT. THEN
NO NEED FOR CHANGE AS IMPACT ON IRR NOT SUBSTANTIAL

CCC) IN TECHNOLOGY NO EXPLANATION ON REDUCTION STAGE WITH
MOLACES SINCE THIS WILL HAVE TO B8E BOUGHT . PLS ELABORATE
FOLLOWING ITEMS:

- BUYING COSTS

- WHERE CAN THE TECHNOLOGY BE OBTAINED ?

- WHAT DOES THE TECHNOLOGY FEE COVER?

. HOW DOES TECHNOLOGY GUARANTEE LIMITS OF EFFLUENT CONTROL?

DDD) AS MARKET STUDY KEY PROBLEM OF THE PROJECT. MORE INFO
NEEDED ON FOREIGN MARKET DETAILED ANALYSIS OF THE TWO MOST
PROMISING MARKETS (KENYA/ETHIOPIA) NEEDED. EVENTUALLY BY VISITING
THESE COUNTRIES. FURTHERMORE. GENERAL DESCRIPTION OF CHROME
TANNING SALTS MARKET INCLUDING PRODUCERS. USERS, PRICES. PROFIT
MARGINGS ETC. NECESSARY. CURRENT TRENDS AND PERSPECTIVES IN
TANNING INDUSTRIES COULD BE BETTER ELABORATED.

EEE) AS SOON AS WE HAVE RECEIVED COMMENTS FROM UZ, THE FINAL
REPORT CAN BE FINALIZED. RGDS AND BEST WISHES FOR 1990.

(BEHRENS UNIDO VIENNA)
TLX 135612 UNO A
COLCKD YQ

NNNN
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33093 UZ ZW

1170 20/11/89

TO: LIZ

ATT: ROY O'SHAUGHNESSY

RE : CHROME TANNING SALTS PROJECT

AS MENTIONED DURING OUR TELEPHONE CONVERSATION, | HAVE NOT HAD
THE TIME TO GO THROUGH THE REPORT IN DETAIL AND IN FACT, IHAVE ONLY
MANAGED THE FIRST 37 PAGES OF VOLUME ONE.

THE COMMENTS | HAVZ SO FAR ARE AS FOLLOWS :

1. INFLATION RATE IS STATED AS BEING BETWEEN 10 TO 15 PERCENT. FEEL
THAT 18 TO 20 PERCENT WOULD BE A MORE REALISTIC INDICATOR.

2. IN PARAGRAPH 1.2.4 (PAGE 6) THEY STATE THE PRICE TO THE LOCAL
MARKET AS INCLUDING A 12 PERCENT SALES TAX. | BELIEVE THIS TO BE
WRONG.

3. SPELLING OF PLUMTREE ON PAGE 9
4. TAX HOUDAY ON PAGE 17 SHOULD BE CHECKED.
5. PAGE 24 - LIMPOPO LOST THE LAST TWO LETTERS.

6. THE NAMES OF THE ORGANISATIONS VISITED ON PAGE 34 SHOULD BE
CORRECTED AND PROPERLY STATED (E G. RK MANUFACTURERS SHOULD
BE R.K. FOOTWEAR MANUFACTURERS (PVT) LTD. ETC.. EAGLE TANNERY
SHOULD READ EAGLE TANNING AND MARONDERA NOT HARARE, ETC))

7. PAGE 36 - ZIMBABWE'S HIDE PRODUCTION IS STATED AS 350,000 WHICH |
FEEL IS AN UNDERESTIMATION.

MORE COMMENTS TO FOLLOW
REGARDS
CARLOS COSTA

33093LiZ ZW
2430st0€$ ZW...




RIO TINTO

Head Office

Rilo Tinto Zimbabwe Limited
PO Box 8226, Couseway. Hazare
6t Samora Mache! Avenuve

Harare Zimbebwe
Telaphone 705571 Telex 6081 ZW
Telofax 732445
The Director,
Leather Institute of Zimbabwe,
P.0.Box 2324
Bulawayo

9th February, 1990

For Attention: Mr. R. O'Shaughnessy
Dear Sir,

Ref: Chrome Tanning Salts Project: Comments on UNIDO Study

Thank you for inviting this Company 10 participate in reviewing this study. We
confirm our comments made at the meeting held on February 8th, 1990.

We would concur with all of the comments made by Mr.Behrens, head of the
Feasibility Studies Branch.

In addition some aspects require further comment. Clearly an 11 500 tonne scale
of operation is way out of context and we believe that a 30600 - 5500 tonnes pef
annum scale is the most that could be justified. giventhat the economics were such
that it would be viable.

Using the assumptions for the varnous parameters contained in the study, we
enclose a copy of a model for a project which commences with 1650 tonnes
produced in 1992 building upto 5500 tonnes over 10 years. See line 58. The model
demonstrates a loss making exercise but does highlight some considerations
which the Leather producers will need to consider in the future.

These are the continued trend of devaluation of the Zimbabwe dollar (see line 53)
and the consequent rise in the Zimbabwe dollar cost of importing BCS (see line
56). The constant dollar approach used by the UNIDO study does not highlight this
sufficiently. On the other hand, the ZS650 per tonne price for soda ash delivered to
Plumptree seems excessive. it may well be the price having to be paid for the
importation of small lots under current circumstances.

Page 2
Directors
DMK Sagonda (Chairman), DFB IngumE(ChM Executive), A.D.Ledingham (Deputy Chief
xecutive)

J H P Back, F.C.Bohmke, D.C.Balley, RJ G Calder,C A Gibson, G Hopkinson,
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However, the concept of commencing a production of chrome chemicals for
Zimhabwe's chrome resources assumes refatively cheap soda ash from Botswana.
On the other hand some of the other reagents. notably molasses, may be more
costly. Zimbabwe is a net importer of rnolasses. Furthermore sulphuric acid is not
always in free supply in the quantities tha: would be required at 11 500 t.p.a. The
capital cost of Z25M is considered 1o be low because of the social infrastructure
required to house additional employ2es a: Plumitree. it is concurred that Plumtree
is the ight location. As such $25M capital expenditure has been assumed to be the
cost of any smaller scale plant. given that sufficient attention is also paid to the
effluent disposal faciities.

Finally we wish to make the point that it was disappointingto see that the market
survey did not concentrate on the southern hemisphere. With local users of BCS
having to pay intermnational northern hermisphere prices plus transport costs for their
supplies. surplus production from any plant in Zimbabwe would have to be sold
Cib at intemnational prices. Consequently the market survey should have covered
countries such as Australia and Brazil

In conclusion we would wish to confirm our statement at the meeting that Rio Tinto
Zimbabwe Limited is no longer interested in pursuing the development of a chrome
tanning sait project.

We thank you for the fruitful association we have enjoyed with your institute during
our studies and wish your association every success in ultimately developing some
form of chrome tanning salt manufacture in Zimbabwe

Yours faithfully.

Sd/-

F.C.BOHMKE
Executive Director
Development






