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THE PROJECT 

Zmbabwe has one of the largest reserves of Ctvome 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 tOlal regional demand is currendy imported ahhough the productiOn of a 

local s..ibstitute 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 also nOI economically viable. It was surmised rhat if 

the production could be in excess of 800 tonnes per annum. the pr<>iect 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 proiect was thought necessary 

The project was one of the several pr<>iects identified in the investment 
prornOlion meeting of the SAOCC countries held in November 1986 in Harare. 

Zimbabwe. 

The Government of Zimbabwe had requested UNIOO to prepare a feessibii;• 

study. 

The contract for the study. Contract No 89,26. entitled ·feasibility Study for the 
Production of Chrome Tanning Salts was awarded by UNIOO to a consulting firm 

in India - Multi Projects and Development Consultancy Pvt Ud. 

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

August 1989. 

The team consiSted of: 

Mr. B.M. Shanthamurthy 

Mr. U.V. Kunikullaya 

Mr C.D. Gupalarathnam 

Mr. Ramesh Ramaswamy 

Te.1m Leader. Financial Expert 

Chrome Salt Manufacturing Expert 

Project Engineer 

Market Analyst 
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CHROMIUM CHEMICALS-USES 

CHROMIC ACID: 

1 . Hard and decorative Chrome plating 
2 As oxidising agent in organ•.:. reactions 
3. As a densant in glass industry 

4. As laboratory chemical 
5 As a catalyst 

CHROME OXIDE GREEN: 

1 . Mild abrasive for spark plugs 

2 Cement painl 
J As nux for electrodes 

SODIUM CHROMATE: 

1 . Water trea :nent as inhibitor for cooling waler pipes 

2 Stand-by boiler as inhibitor 

AMMONIUM OICHROMATE: 

1 Ammunition 
2 Lithographic printing 

POTASSIUM DICHROMATE: 

1 As Laboratory reagant 
2 As a oxidising agent where mo1s1ure free rcacuons are carried out 

3 As a cleaning agent for gol<i dllCI silver 

CHROME ALUM: 

1. Photographic chemical 

BASIC CHROMIUM SULPHATE: 

1 Leather tanning 
2 Mineral khakhi dyeing 

METAL CHROMIUM: 

1. Special steel composi1ions (High temperature steels) 

2 Solar cells 

CHROMIUM PIGMENTS: 

1 Marine corrossion pre11ent1011 pa:nts . t:anum Potassium Chrorna1e 

2 Zinc Chromate· High temperature paints 
J Lead Chromate · As primer in various shaded paims 
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Executive Summar:; 

I.I.PROJECT BACKGROUND AND tmm>KY 

I.I.I. Zimba~: Cuualry Prolik 

• Lar.d locked count;y sharing bo"Jers with Zambia.Mozambique. 

Botswana and South Alrica 

• Area 390245 Sq.Kms 

• Four-fifths o/ lhe country lies 600m abcive sea level. 

• Population (1982} 7.6 million Gtowrh rare 2 9'% 

• 76.6% Literacy using UNESCO"s deltnition 

• Well covered by railways. Rail'Nay connects Zimbabwe with 
Mozambique, Zambia and Sourl• A/flea 

• Road coverage is adequate af"ld the road concl1t1011s are good 

• Well connected by Air 

• Nearest Ports are Betra (Mo.tamb•que) af"ld Durban (South Alrica) 

• Telecommunications are sat1sf,1c:ory 

• Polllically stable 

• Mineral rich country Mm~s Golc1. Silver. Clrrome. Coal. C~r. f.Jicl4el. 

Iron Ore. Cobalr. Tin Metal a:1.I AstJestos 

• lndustflal infrastructure is goo<./ a:1rt a substa1111al manufact11rm11 S•'cror 

~x1sts Ut1/1t1es /11'e power. wJter .ire ade</LJ,1tely available 

• Satisfactory banking system Frt11• ma1or b.mlis w1tl1 119brancl11•s .111<1 /5 

agencies throughout the co1111try 

• Currency Zimbabwe dollar ZS f/11ctu,1tes aro1111cf 2 1 ZS 
USS Foreign exchange s1tua11011 •-'> c/iff1c11t1 

• Average inllat1on is between tO'"< .111<1 15"o 

I.I.! .l'rnjed ldcil 

The tan•11ng industry 1n Zimbabwe ,.., wdl clf~11elopt~I Betweer. the four t;mnencs 

.ioo to 450 thousand hides are tanrn!<I .,t1111ually Tt11s requires approx1ma:P.ly 900 

tonnes ol BCS (Basic Chrome Sulph<11f'l per annum assuming BCS is r:o11sumecl 

ar the rare of 8'lo per tonne of hides 1a1111Pd 
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E.xc:rntivl! Summary 

The basic raw material Chromite is mined in ZimbabWe and the country has one 

of the largest known reserves of this mineral. 

As there are existing associations of countries for mutual economic cooperation 

(SAOCC & PTA) the idea of manufacture of this chemical was mooled. The 

pr<>ied would feed the requirements of ZimbabWe as wel as the neighbouring 

countries. 

The Government of Zimbabwe had requested UNIDO to carryout a feasibility 

study and the project was subcontracted to Multi Proieds & De\•elopment 

ConsUtancy Pvt. Ud .. Bangalore. India 

1.Ullk Promotu 

The project is expected to be promoled as a joint sector project with the 

Industrial Development Corporation. Zimbabwe. Government of BOlswana and 

private industries in Zmbabwe sharing the equity. It is expected that the 

suppliers of !echnology. fllant and equipment will also take a small portion of the 

equity. 

l.1.4Ka• l\tatrrial~ 

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 imP9f!ed from BOlswana) 
• 

1.2 MARKE ... irt PLANT CAPACln· 

1.2.1 lnlrodudion 

The production of BCS involves first converting the Chromite to Sodium 

Oichrornate which is then converted to BCS. Sodium Oichrornate is an input 

raw material for various industries viz .. Pigments. Ct!romic Acid. Electrr-plahng. 

etc However. as the downstream industries are nOI developed. it is assumed 

that the entire Sodium Dichromate will be converted to BCS. As the 

development plans for the downstream industries using Sodium Oichrnmate will 

involve a major independent study. ii was decided to restrict the study 10 BCS as 

pertheTOft 

Sodium Sulphate is a by product BCS is primarUy uM!d in the Chrome tanning 

industry. Although many Olher methods of tanning are in practice. it is estimated 

that 95% of the leather is Chrome tanned. 

J 
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Executil.ie Summary 

1.2.2. The Tanning lndustl) in Zimboab\\e 

There are only four tanneries in ZimoabwP The t.mners largely tan hides as the 

skin availabiity in the counrry is negliq1lJle The tanning of Game Skins forms a very 

small portion of the total tonnage ta• 11.ecl 

Due to a drought in Zimbabwe and the foot and mouth disea~. there has been 

a decline in the hide availability and the tanneries are operating at only 60' uf the 

capacity. 

1.2.J .Markets 

The minimum economies of scale dictate that production capacity of the plant 

woUd be hr in excess of the requirements of Zimbabwe 

The cost of manufacl~e wil also be ll1gher than the international competitors due 

to the fact that some key raw matemls 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 w()\jd not be possible for the products from the project 

to compete in international free mar• ,~ts 

In view of this, ii was decided tc· focu:; ·:m the PT A region covering twenty Southern 

and East African Countries as (See Map 1n Annex No I 1. page No. 136 l 

a) The countries are proximat1~ ro Zimbabwe 
b) Differential tariff protection could be sought in order to neutralise 

the higher production cost This is withinthe charter of the PTA Treaty 

The total theorelical porential in the PT A region for BCS was estimated This is 

arrived at assuming that the entire hide~ and skins available from sl~ughter is 

tanned. However. in marv, of the countries. rhe tanning capacity is far lower than 

required to tan the entire availability o: hides and skins 

As can be seen from the estimation ot market potential. the viability of th~ project 

is going to be excessivelydependenr on the effective working of the PT A agreement 

and on the economic performance of the countries with whom trade is envisaged 

The GovemmerlS of these countries as well as international agencies are working 

towards increasing the tanning capacity in these countries. 

"'"1 
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f ·<ecutive Summary 

BCS is also used in textile dyeing. However. the consumption is negligible. 

The by-product Sodium Sulphate has a ready markP.l in Zimbabwe. It is used in 

the detergent. paper and glass industries. Al ful production the outptj is expected 

to be 3.600 MT/Annum and this can be consumed in Z-mbabwe. where the product 

is now being ~ed. 

1.2.4. Pricing 
The current landed price or BCS in Z-mbabwe. including freight and 20% import tax 

isZ S 2585 pt.'I' tonne. It is proposed t:> price the product from the proposed plant 

at Z$2287/tonie ex-fadory for the lccal market. There will be no agents for the 

sales. At this price. the product from the pr<>iect wit cost the local cc~sumers nearty 

the same price as the landed price from the international suppliers 

The price for exports will be maintained at Z $ 2142.5 ex-!actory. 

All prices have been calculated on an ex-fadory basis for calculations in the report. 

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

considerationS: 

a) Elfieient use of inputs and fuel 

b) Investment per unit production 

cl Economic scales for material handling 

d) Investments on pollution control 

e) Marketab~ity. 

The product can be produced in 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 asi;acts were worked out for tllree capacities Viz . 3600. 7200 

and 11500 MT/Annum 
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Ex~H8 Sunvnary 

The r.alculationi are given below: 

COMPARATIVE INPUT ECONOMICS 
Capacny (BCSYAnnum 3,600UT 

lnvestmenl ZS 11 million 

7,200MT 

19 milion 

11,500MT 

25 milliOn 

Raw material costs 
Z$11onne of finished product 

Chromite 

Soda Ash 

Lime Stone 

Sulphuric: acid 

Coat 

Molasses 

Packing 

Power & Water 

128.70 

53625 

5610 

775.25 

22500 

3300 

3200 

3000 

Total input COSIS 1816 05 

7722 64.34 

390.00 357.(7 

29.92 2808 

440.00 400.00 

125 00 10000 

3300 3304 

3200 3200 

31 73 31.73 

1158 87 1046 66 

In view of the economics a plant of capaot1 11.500 MT per annum has bee:'l 

considered mosr economical On t~·s bas•s. an olher details have been worked 

1.2.6. Production Programm~· 
From the point of view of viabl~ oper.111ons the loilowing Production Pr1.."l9ramme 

is foreseen 

1s1 year 
2nd year 
3rd year 
4th year 
5th year 
6th year 

5750 MT 
6900 MT 
8050MT 
9200MT 
10.350 MT 
11.500 MT 

The slow growth m C2l)OaCity ut1hsaltl 111 is due to th~ d1Hicull marketing environment 

envisaged 

!J 
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PRODUCTION COST 

CHROMITE 
SODA ASH 
LIMESTONE 
SULPHURIC ACID 
MOLASSES 
COAL 
POWER 
WATER 
PACKING 
LABOUR/SUPERVISION 
MAINTENANCE 
INTEREST 
DEPRECIATION 

TOTAL 
ZS 1754.26 

740.20 
4l 11.00 

3."?3.00 
4&'0.00 

38il00 
115l'.00 

351 00 
14 .. ')Q 

368.l'O 
3209.0') 

564.0C.1 

1793.06 
2570.92 

20173.98 

3 60°c 
20 37'!c 

1.60'!o 
22 80'!c 

"i 88'!c 
5.70°'0 
1.73% 
0.0690.C. 
1.824% 

15.906% 
2.795% 
8.887% 

12.743% 

99.964% 

§BEAf~ QOVvN OF PRODUCTION COST 

O(,i:.I?(,... 
~, .. ,IQ\ 

' 1;, ;><J" 

~ODA A~H 

70 )7"/, 

n.eo 'I• 

~ 

\ 
0 

'i: <P 
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BREAK DO'NN OF METERIAL COST 

CHROMITE 6.147% 

SODA ASH 34.153% 

LIMESTONE 2.682% 

SULPHURIC ACID 38.216% 

COAL 9.55% 

MOlASSES 3.156% 

PACKING 3.057% 

POWER ANO WATER 3.031% 

TOTAL 99.996°..o 

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

... . ·- ~~ ..... ~ '-~:.,·~...:.... '.· .. 

~~,c.. 
.... ~~ 

c..,\J 

<..'<") 
I" 

sooA ASH '34 11Dr· 
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l.J. 
Input 

MATERIAL AND INPU rs 
Requirement_ Source 
per Annum 

Cost Modeol 
In Z $ Transport 

In MT Pee lo sit• 

~----------------------------------~Tonne 
Raw Malerlal 

Chromile 

Soda Ash 

Sulphunc Acid 

L1mesrone 

Molasses 

FUEL 

Coal 

UTILITIES 

Powt!r 

w.1rer 

1.4.LOCA TION 

9000 local 78 

6000 Bolswana 650 

9200 Local JOO!. 500 
Zambia 700/. 488 

9000 Local 

2300 Local 

2400 Local 

1300 KVA local 

• 
700 KVA lor ttous•ng 
Slrcel Lighl1n9 

183 M3tday 

14 

165 

50 

0 C&unil 

The seleclion of lhe site was based l)•l the following criteria: 

Rail 

RaiURoad 

Road by 
tankers 

Rail 

Road by 
rankers 

Rall 

1 Availability of good quality ot water in suffic1en1 quantity 

2 Availability of power from lhe na11onal power grid 

3. Proximity 10 sources of raw material 
4. Proper Road and Ra~ linkage l·:>r 1he transportalion of raw materials 

fuel to the site and also finished goods 10 the market 

5 Trained manpower ava~abilily 
6 Topography and distance from lhe agricultural operalions. 

waler ways. human habi1a1io11 and aqua11c life 

7 Socio economic environment 

8 Government policies 
9 Land availability and its devel..>pmental cosls 

1 o Climatic conditions 
11 Proximity to treated waste d1~1 >0sal sites 

I) 

-, 

-
·I 
; ., 
:j 
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ExeaPl'e Summary 

I 

I 
Based on these crterial. among the three alternative locations. viz_. Kwe Kwe. Eiffel 

Flats and Plum Tree_ Plum Tree wa~ t:Of'siclered mosl suitable. 

I 1.4.1 Ratings of alternate lout ions 

I 
CRITERION PLUM EIFFEL KWEKWE .. 

TREE FLATS 
-· 

I 1. Water avaiabilily in quality 
& quanlity 4 4 3 

I 2. Avaiability of power from the 
national grid 5 4 2 

I 
3. Proximity to sources of raw 

material 10 7 7 

I 
4. Proper road and rail linkage 

for transportation of 
rawmaterials 10 10 10 

I 
5. Trained manpower availability 5 lC 10 

6. Topography and distance 

I 
from agricultural operations_ 
waterways.human habitations 
and aquatic life 10 3 3 

I 
7. Socio economic environment 3 lC 10 

a Government policies 10 5 3 

I 9. Land availability and its 
developmental costs 10 3 3 

I 10. Oimatic conditions 10 3 3 . 
11 Proximity to rreated wasle 

I 
disposal siles 10 .J 

•Score on a scale of 1 10 10 

i ., 
:i 
J ,. 
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Executive Sunvnary 

15.PROJECT ENGINEERl'C ~ 
The process is derailed in the endo·-. · ~= n. ,._. .. ~t ,>age No 1Jtt 

The pla~ wil consist of rruinly 

a) Ra"# Material Preparation System :.UCll dS crushing. grinding.mixing and slorage 

of raw materials like Chrome Ore. Lime stone. Soda Ash. :Jiluent and 

concenlratedSulphuric Acid. etc. 

b) ContinuoUS rotary kin tor roasting Chrome Ore and Soda Ash ino Soluble 

Sodium Chromate wilh a rocary cooler to cool the roast The kiln is suitably lined 

wih refractory material. It is also eq1.!ipped with cOOlinuOUS weighl propottioning 

deviee. material harding system. Air polution control system. conlinuous fuel 

firing system including waste heat rec<Nery facilities 

c) Continuous Leaching to extract Sodium Chromate :;olution.to rec<Ner diluent 

and solid waste handling. 
d) Acidification of Sodium Chromate :o dichromate evaporation ot Sodium 

Oichromate. clarification and thicken1og. ~orage. crystallising. etc. 

e) Separation of yellow Sodium Sut:l iatc! and purification of the same 1~ Sodium 

Sulphate anhydrous. 
f) Preparation of B3sic Chromium S , ph..:e w!ut1CJn 5praydrying. packing 

g) Treatmenl ot solid and liquid eftlu1·r11-.. 

h) Auxiliary Services viz .• Steam. po: ....... proce!>~ v.ater treatment. etc 

The Initial Investment Costs 

1. Land (10 Hectares) 
2. Site preparation & developmenl 

3. Structural 
4. Civil 
5. Plant & Machinery 

6. Auxiliary ServiceS 
7. Electricals 
8. Effluent Treatment 
9. Technology tees 
10. WOO<ing capital margin 
11. Preoperative & Contingency 

TOTAL 

In Million Z$ 

0.025 
0.075 
3.390 
0.115 

14.100 
2.193 

0.690 
0.612 
1.500 
OSJO 
1,800 

25.000 

1 ,, 

·I 
.. 
:i 
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Executive Summary 

lnltlal Investment Costs 
(Local And Foreign) 

Project Cost 
MlllonZS 

191 ynr 2nd year 3rd year 
Local Foqtgn Local Foreign Local Fomgn 

0025 1. land 100% 

O 075 2. Sie 100% 
Preparation & developmenl 

3 390 3 Civil & 20% 
Structural 

1 500 4 T echnOlogy · SO°I. 35% 15~;. 

knowhow 

14 000 5. Machinery 26"1. 14% 3g-1. 21.,. 

& Equipments 

2 193 6 Au:1il1ary 40°;. 60% 
Equipments 

0400 7 Pre 25% 2s·,. 25•1. 25% 
production 
eirpenses 

Does nol include con11ngency. Pfl' , lf,.!r,11ive ~·1~nses. working capital margin. 

pan of audiary services. efftuenr rre,::mcnr 

·J 
f ., 
J 
; .. 



l E•«Utive- Summary 

t SODIUM SliLPHA TE PRODl CTIO~ COST 

Rawrmterial Uni Cost Per tonne 

' 
per tonne or priCe of Sodium 
Sodium ZS SulpMte 
Sulp.'llte ZS 

I 1 Yelow Sulphate 1.1 MT 0.00 000 
.. ., 

I 2 Sodium Sulphite 0.004 300000 1200 

I 3 Sulphuric Acid 0.007 500.00 3.50 

I 4 Steam 32MT 500 16 00 Free hom S 0 

Production 

I 

= 
5 Power 900MWH 006 5 40 Charg~ to 

So:iil:m 

Oi<:hr :>mate 

I Production 

6 Water 1M3 0 20 0.25 

I 
7 Paci.1ng 20 ONos ·1 60 32 00 

I 
8 Labour 1.5Nos 15 00 C~rg~ to 

I 
S 0.ProdL.ction 

84 15 

I -
,, 

Selling Price · ZS 300 00 .; 

l Producllon of Na2 So4 per 1onne of BCS Produced · 0 33 MT 
f ., 
:j 
; ,. 

I! ; 

B 
I 
n 
n 



1.6 .PIA .. T ORGA.'liilSA TIOS. AD'.\11'.\ISTil.\ no., 
AND O\'ERHEAD COSTS 

The overhead cost estimates are given below 

Executive Summary 
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Executive S• 1mmary 

1.9. Fl~A~CIAI. AND ECO't t \IH. E\ .\l.l :\ llO' 

FINANCIAL ANAL VSIS 

The calclAlions have been done ..... ~,;the 2ssistance of COMFAR and the relevant 

tables are enclosed in Volume II. 

ASSUMPTIONS: for Financial Analysis and COMFAR 
Initial Investment: 
Deprecialion Rates 

Site preparalion. Civil worl<s 5-"o 

Technology. Equipment. Auxilliarlt'S 
and pre production expenses 10 '• 

Salvage value :>Sfto on Site preparation 
.lnd Civil works 

100··0 on land 

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

PRODUCTION COSTS (cost of goods sold) 

Expenses Head 

Raw material - A 

Raw material · B 

Foreign_ 

Soda ash 

70%of 

Sulphuric 

acid 

B.C.S. Sodium Sulphate 
(by product) 

_L_oca_I __ Foreign Lo~! __ _ 

Ctiromlte Sodium 

hme!>tone Sulphide 

30"o of 100% of Packing 

Sulphuric Sulphuric ma1erial 

acid acid 

Molasses 

Packing material 

·J 

.. 
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PRODUCTION COSTS (cost or gOOC:s sold) (contd.\ 

Utilities 
Po.r .• •r 

Energy Coal 

labour All 

labour 

Mainlenance All costs 

Spare parts 25% 75°0 

Facrory overheads: All cosrs are 1n<Juded 111 BCS 

Executive Sl:rnmary 

Al I costs included 

inBCS 

All costs included 

inBCS 

All cosrs included 

inBCS 

Al costs included 

inBCS 

All costs included 
1nBCS 

Note.- Raw material. utilities a.--:(1 er.e1 ;,,. eie co11s1.I••red as 100°" variable :...~bour. 

Maintenance and spare parts are co11s11't•1ecl as r<Xr .. lrxe<I 

PRODUCTION & SALES PROGRAMME 

a) Capacity utilisation 

It is expected that starting with 5750 fl.IT 111 lhe hr:;I year_ it will lake tdl tht~ filh year 

10 reach full capacity. This slow 9rowth is due 10 chfic1dt marketing s11ualion 

envisaged. 

b) Local & Foreign Sales 

In lhe case of BCS. the local sales is l<sken al 900 tonnes per annum comranr The 

balance will be exported. In the Ccl5E' of Sodium Sulphate. all sales are lc.c."ll sales 

., 

·! 
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c) Prices 

Ex Faaort pnces are. 

BCS Local ·ZS 2287 per Tonne 

BCS Export -z S 2142 5 per Tonne 

Sodicm Sulphate ·ZS 300perTonne 
(Only local) 

CAPITAL 

Days coverage 

Receivables ·JO days 

Raw Materials . A ·JO days 

Raw Marenals · B 7days 

Uh!Jt•CS 

fnt'rqy 7 days 

Spare pans · 360 days 

Wo,.,. in progress 2dJyS 

F 1nisl'led goods · 10 days 

Casn on hand · 1 day 

Payables . 14 days 

25% ol 1n1tial wortung capital has been included as 1n11ia1 luled 1nves1men1 

SCHEME 

a. lnlllal Investment 

Equity · 40% 

long term ro.1n · 60% 

D Loan conditions 

1n1eres1 

Rcp.1ymen1~ 10 stan al ll'lf' end or Second 
Vear ol Commercial production 

.J 
; 
., 
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Repayment panem 

Ex~ive Summary 

-10 eQual annual insfalmen1s 

Interest during construction F 1l"ldl'Ced by equity 

C.Working Capital 
25% ol inilial working capilal is financ. ~I as initial investment . 75% is assumed to 

be a shOrt term revolving loan Interest is assumed 10 be 14% (nominal). The 

increase of wort<ing capital required 1n Year 2 to Y eat 6 will be financed from internal 

resources. 

TAXATION 

Tax rare so'- Constanr 
Tax holida-, 5 years 
Losses carried IOfWal'd 15 years 

No dividend paymenrs assumed 

EVALUATION TABLE 

Criteria 
11,500 
tonnes· 
annum 

IRA (before tax) 18°0 

(not in COMFAR Schedules) 

IRA (Alter tax) 

Net present value 

(000 ZS) 

Break Even 

Pay back period 

15 6°<> 

10999 

67'!;. 

5 years 

11.500 
tonnes/ 

annum at 
10° .. 

-- -CIJ?!'~-

13" 

I I S'., 

23l9 

6 years 

7200 
tonnes/ 
Annum 

-- ---- -· 

9% 

9'!o 

1016 

105% 

8 years 

From the figures in the evaluation lat rl(' 11 IS obvious thal the plant ol 7.200 tonnes 

per annum capacity is not hnanc1<1fl" "'"hie The reasons tor the poor l11l3nc1al 

ourlook for the 7200 ronngs per anm 1 n pl.1111 are 

a) Poor input eff1c1ency (Raw mater1.1>> Energy Labour) 

b) Higher initial investment per 10111"· l)f ';ipaclly 
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Fxecutive Summary 

In view of these. the smallest feasible capacity of the plant would IY 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 !>II Equtty (ROE) 

The Return on Equity has been calculated with the help of the Net Income Statement 

in the enclosed COMFAR tables (page No 227) 

';he 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. ta'<ing note of the risks involved in the project 

cash Generation 

There is likely to be a cash deficit for twu years after stan of commercial production 

This Y';" · e due to the low capacity u1th~t1un and the debt se:vicing required. 

It will be necessary to finance these cash sho~-falls. either through f1ash injection 

of capital (subsidy. equity. fresh loans) or through conversion of the interest payable 

during this period as a fresh loan repayable over a minimum of five equal annual 

instalments. (page No. 225). 

A chart depicting the debt service C•JJerage is enclosed as part of the COMFAA 

schedule as well as a chart of the det>: equity ratios (page No 207). 

A chart of the Net Profit to total sales 1s enclosed (page No. 208). 

Sensitivity 

The sensitivity has been done (please refer char1 page No. 210) for variation 

on Sales price. operating costs and initial investment 

J 
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Executive Summary 

The project is extremely sensitive to variations in operat:ng costs. A 100... increase 

in operating cost would bring down the IRA to just over 10%. 

Secondly. the project is also sensitive to variations in selling price. A 1 O"'o decrease 

in selling p<ice would result in drop 1n IRA to approximately 80;,,. 

The project is not very sensitive to changes in initial invP.stment. 

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) 

Net present value (000 ZS) 

17.6% 

15.267.12 

With this there is a substantial improvement in 1he 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 Znnbabwe. the economic anct the 

cost benefit aMlysis is limited and certain simplified methods were used for the 

economic evaluation. 

The cost benefit analysis is done only tor the plant of 11.500 tonnes per annum 

capacity. 

The criteria for analysis are: 

a) The economic rate of return 

b) Absolule efficiency lest 

c) The value added 

d) Foreign Exchange 

,, 1 
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The calcu!at1ons tor these were preJMred using COMFAR cost benefit module 

The assumptions used were 

i) 

ii) 

iii\ 

Foreign component in local equipment 

Transfer payments eliminated. Local 

Raw Material & Capital Goods 

-28% 

- 12% Sales Tax 

-20% Duty Imported Raw Material & Capital Goods 

Import substilution 
Local sales ol BCS (900 tonnes) taken border prices without duty 

a) Economic Ra~e of Return: 

The rate of return was found to be 24°C. and this is 85 points more than the 

financial return after tax. The major reason for this difference is the elimination of 

dutie~ and taxes 

b) Absolute EHiciency 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 prcxluct1on was considered. the tot<tl gross 

Domestic value addition was found to be 50°C. of the value of outpu! This 

amounted to ZS 12 06 m~lion This broken down into 

Depreciation 
Wages 
Social Surplus 
Profit 
Government 
Undistributed 

(all figures in Z S) 

2 57 million 
3 21 million 

1.79 million 
209 million 
2 40 million 

The net national value added was 40C:o of output 
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Ex~utive Summary 

d) Foreign Exchange 

All the foreign exchange earnings lrorn exports of the product wil be at."Cruing from 

the PTA countries- Tre inflows wouid accrue through the following scenarios: 

i) All sates paid for in hard currency 

ii) All sates paid for through baiter of goods olherWise imported through hard 

currency payments 

iii) Reduction of deficit in the barter system tor Zimbabwe (if Zimbabwe has a 

deficit) 

iv) If Zimbabwe has a surplus in the barter system and the trading partner has 

neither the goods nor the hard currency to seltle the payments. 

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 PT A are also passing through difficulties regarding 

the availability of hard currency. serious efforts are required to source the needs of 

Zimbabwe from these countries. so that the barter system is successful. 

The share of hard currency sales has to be a minimum of 40% in order to balance 

the foreign currency oudlows on account of imported raw materials. 

Indirect costs/benefits 

The only major indirect cost of the project could be environmental pollution from 

the project. Adequate precaution~ need to be taken to minimise pollution 

Precautions are also necessary to make sure that the health of the employees is 

not endangered. 

A major benefit from the project could be the spin off of many new industries using 

sodium dichromate as an intermediary product Many of theSe coUd be in small 

scale which woUd promote enterpreneurship and employment. 
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Execucive Summary 

1.10. CONCLUSIONS 

After adelaied study. ii is obsaNed II.at a iUnl !.mailer than the one recommended 

in rhe repol1 that is. 11.500 tpa o1 BCS wil nor be viable 

The product from Iha ~ cl 11.500 tpa ¥.OUld be substanlialy more expensive 

(FOB) lhan the International market price. 

This is paldy due to lhe smaler saze of this p:an1 compared to some of the 

international plants and partly due to the high cost ol essential raw materials in 

Zimbabwe. 

Dua to this it would nae be possible for the products from the pro;ect to compete 

effectively in the international markets. Hence. ii is essenlial that any markets for 

rtlis product will have to be found in counrries where preferential tariffs could be 

oticained to make it competitive wilh inlemational sellers 

Zimbabwe"s own consump(ion of the product at 900 tonnes would be less than B'lb 

of the toe.al production at U capacity 

Such preferential tariff coUd only be sought withrn lhe PT A region Judging from 

the figures. even the enaire PTA region comprising 20 countries does not hold 

adequate market porential for the full production of the project 

The ctilieal factor in detem"ining the capacity of the plant is the proouction of 

Sodium di-Chromate which is an intt.>rrnediate product in the manufacture of Basic 

Chrome- Sulphate. Sodium di-chromate could be utilised as an intermediate raw 

material for many Olher products including electro-plating. chemicals. pigments. 

etc 

The production of BCS in Zimbabwe could only be possible if its production forms 

a part ol a chrome chemicals complex where a number ol products based on 

Sodium di-chromate are manufactured 

In such a case BCS COuld be produced 1n much smaller quantities and marketing 

the product would be feasible. 

If such a chrome chemical complex is to be set up. ii will need a completely new 

Sludy. as ii involves a derailed study on the market potential of a number of such 

chemicals in and around Zimbabwe 
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Pro1ect Background a:ld History 

II.I. GEOGRAPHY 

Zimbabwe is siluated in South Genii.ti !ifr•ca bet!.een the Limpopo and Zambezi 

rivers. Bounded by Zambia on the n • .rm and 1l(>1th west. by Mozambique on the 

east and north east. by Botswana on the South west and by S<dh Africa in the 

SOldh. Zimbabwe is a larid locked country which lies wholly to the north of the 

Tropic of Capricorn. 

Thearea of Zimbabwe is 390245 Sq KP1s with a populationdensily of approximately 

16 per Sq. Km. Almost the whole cour~:ry hes more lhan JC!> m abollE sea level with 

fcx.--fifths of it above 600 m. but I~ than a twentieth is above 1500 m. 

The land is divided no 4 natural regions 

• The ·High Veld" that runs from Sou1l1-West to North-East; this plateau is 650 
Km long and 80 Km wKJe (altitude oerween 1.200 and 1,500 m}. 

• The ''Middle Veld", with an altitude between 600 and 1.200 m. 

• The "Low Veld". which consis~s of tile ZAMBEZI valley and the LIMPOPO 
and SABI basins (altitude bel~s 600 m). 

• The "Eastern Highlands at :J;~ ,.1/.1zambiq11e border, which is extremely 
mountainous with many pea~s eAc~Pding 1.800 m (the INYANG/.NI :2,599 

m}. 

The dimate of ZIMBABWE is tropica did• 1ging by altitude. specially on the central 

plateau. 

The average annual rainfall varies fror.1 300 mm (BEIBRIDGE in the south) 10 1.000 

mm and over (INYANGA near the M,uarnbican border). at Harare. the capital. the 

annual rainfall varies from 440mm11982·83 to 1.100 mm (1980/81). 

ZIMBABWE is divided In 8 administrative regions 

MANICALANO, MASHONALANO CENTRAL,MASHONALAND EAST. 

MASHONALANO WEST, MATABELELANO NORTH, MATABELE LAND 

SOUTH MIDLANDS, MASVINGO. 
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Protect Background and Hislory 

The capital is HARARE 
The principal towns popcjation figure:!> 0: 1982 (wllhin brackets) are: 

HARARE (656.000) 

CHITUNGWIZA (173.000) 

MUT ARE (70.000) 

KODOMA (45.000) 

BULAWAYO (414.000) 

GWERU (79.000) 

KWE KWE (48.000) 

11.2. POPULATION & A~'l Al. RATE OF GROWTH 

POJ>Uation according to 1982 popcjation census is estimated to be 7.6 million. The 

growth rate is estimated to be 2 9°JD. 

11.3. LITERACY 

Zimbabwe's estimated literacy rate~ UNEsco·s definition was 76.6~ in 1982 

for those aged !5 years and above 62°"-o have had at IP.ast 3 years cf formal 

~ucation. 

11.4. SOCIAL INDICATORS 

Life expectancy at birth Male 55 Female:59 

Urban/rural population 1
c 27;73 

Source: WOOd Development Report 1987 

11.5. COMMUNICATI0'.'11!\FRASTRlClTRE 

11.5.1. RAILWAYS & ROADS 

Railways of Zimbabwe serve bolh Zimbabwe & Botswana. A total of 3400 Km of 

railway track connects Zimbabwe with Mozambique. Zambia and South Africa. 

There are 18.639 Km of state roads and 6 t .630 Kms maintained by local rural and 

district authorities. The condition of the roa<fs good. Refer Annexe 11. t page No. 

137. 

11.5.2. AIRLINES IN ZIMBABWE 

In Zimbabwe the national airtine. AIR ZIMBABWE in addition to providing domestic 
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Protect Background and Hislory 

services also operates sched'*d servie~ to Nairobi. Lusaha. Gaberone Blantyre 

Johannesburg. Durban. Alhens. London & Franl..furt Many Olher int~narional 

airlines operate sched~ed ftYNs to Zimbabwe 

115.J. ACCESS TO PORTS 

Being a land locked country the goods to and from Zimbabwe have to be shipped 

either ttvough Durban fin S<Utl Afnca1 or Beira (in Mozambique). Due to the 

sectriy problem in MozambicJJe. a larger share al the goods are transported 

through Durban. 

In addition. there is an nand ccnainer service from Harare to faciitate shapmenls 

in and out of Zimbabwe. 

115.4. TEL.ECOMMUNICA TIO'S 

Telecommunication 5efVices are wide spread and the quality of the service is 

satisfactory. 

11.6. CONSTITUTIO' 

The legislature of Zimbabwe consists ot the President and Parliament which 

comprises a Senate and a House ot Assembly. the laner 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 Partiamenc and holds office for a period 

of six years. after which he is eligible for re· election for one further perioti of office. 

There are 40 Senators who are chosen by a combination of electoral colleges. the 

Council of Chiefs and by Presidential nomination. There is a Senate Legal 

Committee with powers al secidy over legislatior• 

Parliament has a maximum lie of five years. after which ii is automatically 

dissolved. 
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Pro1ect Background and History 

11.7. ECO~Ol\tlC AND GE'.\J:R-\1. DE\'El.OP\IEST 

11.7.l. BACKf';ROUND: 

Zimbabwe's ecouomy is enctowed .,...;th vast mineral. agriCUfti.nl and ttuman 

resources and ii is the Government s policy to develop these resources to their 

maximUm poterCial under conditions of dynamic growth and bearing in mind the 

need to dislrble equably the ensuing benefits. 

It is Government's policy to encourage the beneficlation of minerals and agriajtural 

products wihin the counbY wherever possible. This is intended to provide job 

opportuniies for the rapKly expanding population and greater export earnings 

from a given amounl of products. 

In the inveStme1C field. GCJyernment policy is to develop to the fUI potential the 

agricUtural. mining and industrial sectors of the economy and to this end. 

Government~ encourage and welcome the participation of private ereerprise in 

productiveactiviies which create emp10.,-ment opportunities for Zimbabweans and 

which make a net conrriltiion to the economy 

Govemmenl ~ alsO consider joint projects with private enterpriseS in areas which 

are conducive to the economic development of the country. 

In accordance with the policy statement • Growth with Equity • . the G<Wernment 

published the uansiional National OP.velopment Plan. 

The plan seeks to: 

a) Co-ordinale development activities. policies and measures; 

b) Moblise and effectively deploy economic. financial and human resources 
for efficie'1I growth. development and equitable distribUlion; 

c) Enlist support and active participation of all Zimbabweans in the 
developmerl process; 

d) Encourage investors at home and abroad to support and participate 
in the dMopmef1I plans which will use the budget as the major 
instrument for plan implementation 
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Pr<>i«f Background and Hislory 

11.7.2.E.XTER~AL TRADE 

Bef01e independerlCe. foreign trade was oriy with South Africa because sanctions 

had been impOS8d againSt the ilegal r~ by the international community 

HaM!Vef'. sinCe independence. Governmenr has put a lot of emphasis on moving 

away both exports and imports from ~h Africa To this end. since independence 

Government has opened Tracie Offices in 19 countries 

Priority is also being given to diverting trade traHac from passing through South 

Africa With the eftorts of SADCC and through assistance from donor countries 

and agencies. the three ports of Mozambique. i e Maputo. Beira and Nae.ala. are 

being expanded and improved as weli as the rallwa y hnes 

Zimbabwe·s major exports by product groups 1nclud1ng percentage share- are as 

follows 

a1 Manufactured goods classified 
by materials 29 3°'C 

bl Tobacco and beverages 20 1°-c 

C) Crude materials excep: tue.!:> il QGc 

di Food 
11 7°c 

el Gold 
11 2~ 

f) Others 
10 7:.'C 

11.7-l :\IA~l.FACTI..'Rl:-\G SECTOR 

Z1mbabwe·s manufacturing sector 1s an extremely important sector of the 

economy It is a well developed and diversified sector producing more than 6500 

separately identifiable products Manufacturing sector contributes about 25 per 

cent of GDP and accounts for abolf. 16 per cent 0' 1;age employment 
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11.7..a. MINISG 

Mining ridustry plays a map role 111 Z.r.1b<!l>Ne s economy. codrilUes 7' of 

GDP. 6%olemploymentand35%toForeignExchangeeamings. Themajormining 

consists of the following products 

MINING PRODUCTION: 1986 A~D 1987 

1986 1•1 

Volume Value Volume V8lue 
fOOO) (ZS Min) fOOO) (2$Mln) 

Gold (fine ounces) 478 292.7 473 349.9 

Siver (fine ounces) 840 10.6 815 15.8 

Asbestos (tomes) 164 85.8 193 97.9 

Chrome ore (tonnes) 553 39.7 570 44.1 

Coal sold (tonnes) 3359 89.1 4639 103.4 

Copper (tonnes) 20 42.9 19 46.1 

Nickel (tonnes) 10 607 10 73.2 

Iron ore (tonnes) 1110 21 1 328 28.8 

Cobalt (tonnes) 24 1.4 

Tin metal (tonnes) 10.7 11.5 

Others 398 43.3 

Total 695.5 815.4 

The consumption of Chrome ore by the project at full capacity will be less than:>'., 

of the production of ore. 

11.8. INDUSTRIAL INFRASTRl CTURE 
11.8.1. BANKING 

Reserve Bank of Zimbabwe apart from playing its role in monetary control. acts as 

Banker to the Government and certain !.tatutory bodies. It is responsabie for the 

issue of currency. administering issuP. of Governmenfs loans and treasury bills. It 

also manages loans. sinking funds and hosts the preferential trade area· s clearing 

house to facditale trade between memuer states It also manages the clearing house 

for the commercial banks which keep accounts with it. It controls the country's 

foreign reserves and acts as a lender ol la!>t resort 
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10 lhe financial inslllutions Zit~ NSlilte mapr convnercial ba'*S. They have 

1otaly 119 branches and 75 agencieSlhlaughOUI the oounlry. They are. Zim>abwe 

Bcnking ~alion. Barclays Ba'* or znt>abwe LimiCed. the Ba'* of Credit and 

Commerce Z"mbilbw6 Lid. Gnndlays Bir* and the Standard Chartered Bank 

Zimbabwe Limited. 

In addition lo the normal bat*ing syslemlhe Industrial Developmenl COtpOlation 

ot lhe country plays a major role in inclJ9ial development. The IDC plays a major 

role ot investing in new projecls by taking a part of the equity. 

11.8.2. POWER 

There is adequate generation of power in the Hydro· electnc projects and thermal 

plants lo feed the industrial. agriellllural and household requirements. The distribu· 

hon of power is handled by Zesa managed by !he Government Substantial 

additional investments are taking place in enhancing power generation ar.d invest· 

ments are also being made an improving the distribution system 

11.9. CURRE~CY 

The Currency of the country as the Zimbabwe dollars (Z $) which fluduales around 

2 1 Z S • 1 U.S S The country is facing a dlfhcull foreign exchange position and 

the controls on imports of goods and currency trade are stncr The value of the 

Zirmabwe oonar has been steady sliding against the US oollar The table below is 

an indicator 

Year. 

1980 
1981 
1982 

1983 
1984 
1985 
1986 
1987 
1988 (Septerroeri 
19'19 (Septermer) 

US S Equlvalent of 
OneZS 

1.5859 
1.3944 
1.0876 Zimbabwe Donar devalued 

by 20% in December 1982 
0.9046 
0.6656 
06093 
05959 
0.6013 
0.5253 
O 47 (eslimaled) 
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11.10. INFLATION 

The consumer pnce index has been repolling a growth ol apptoxima,ely 15"1. per 

annum The consumer pnce index Mlh a baSe ol 1980 ( 100 poinls ) was reported 

at 244.2 in 1987 as per the quarterly economiC and statiStical review published by 

the Reserve Bank of Zimbabwe 

11.11. PROJECT IDEA 

The Tanning lnduslry in Zirroabwe though sman is weU developped. The industry is 

curren'ly tanning in the range ol 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 is being imported and cost ol these imports wo11ts out 

approximately 2 million Z S 

In the current context or a light foreign exchange situation. the tanners do have some 

problems 1n gen1ng necessary allocations from the Government to import BCS. 

There are also substantial procedural delays in being able to obtain the material 

In the hghl ol this situation. the Idea or manufacture ol BCS has been though! tor 

qune some time An e11penmen1a1 plant was set up by a local company RIO TINTO 

some years back This was allempled to be done on a small scale just 10 cater to 

lhe requirements ol the ranrnng industry in the country. The plant was manufacturing 

only BCS solution which was not acceptable to lhe tanning induslry. As the plant 

was or a purely experimental nature ii was set up by using local technOlogy and by 

using machines whieh were already available with the company. The produd was 

also not or acceptable standard and as the company did not see a large enough 

mar"-et •n Z1rroabwe tor BCS the experiment was called ott. 

Until two years ago. quite a good part ot 1he hides m Zimbabwe used to be ei.ported 

in the raw (salt curedi state In the last two years lhf! Government has banned the 

export of raw hides which has given a filll;.> to thE: tann111g 1nclustry and also increased 

the demand lor BCS w1thm the couniry 

Healthy development or lhe SAOCC treaty and PT A agreement has also presented 

an opportunity to Zimbabwe to manufacture BCS so that the needs ol the SAOCC 

and PT A countries could be lulhlled (Please reler to sect10n on mar1tet and plant 
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Project Background and History 

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 ma11y parts of the SAOC'.C 

& PTA countries which should give more work to the tanning industry in Zimbabwe. 

All the countries in the region are realising the need for value addition to their exports 

and are realising the need to tan hidesiskins for exports rather than export 

hides/skins in the raw state. 

As the various studies carried out by international agencies like UNIOO indicate. 

there is a substantial potential for growth in the leather industry in Africa. As PT A 

is in existence. it is quite possible to see a sitU&.tion where hides from various 

countries in the region are brought to Zimbdbwe for tanning and re-export. 

The sizi1'1Q of the plant is being done keeping in mind economies of scale rather 

than the demand for the product in Zimbabwe. 

In the light of this the project would have to be viewed as an export oriented project 

in order to feed the leather industry 1n the PT A region rather than purely an import 

substitution item for Zimbabwe. 

11.12. 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 Zim~bwe. If the plant were to 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. fhe Government of Botswana may 

also share with lnduslrial Development Corporation a part ot the equity. The 

management structure of the company is to be decided at a later date. 

It is also expected that the Sl!ppliers nl tectinology. plant and equipment would also 

hold a small portion of the equity 
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Project Background and Hi!>tory 

11.13 RAW MA TERIAI~~ 

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 ;md Zimbabwe has one of the largest reserves 

in the wortd. Currently the Chromite is exported in large Q<Janlities. 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. 1 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. Malas~ :is well as utilities like Power and Water are P.asily 

available in Zimbabwe. The other ma1or raw material Soda Ash will be ava~able 

from Botswana. 

11.14. FEASIBILITY STUDY ff\ THE PRODUCTION OF 
CHROME TANNING SAi.TS (BCS) IN THE 
REPUBLIC OF ZIMBABWE 

During the Investment Promotion Mef'ting 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 would ease the supply of this essential chemical to the tanners in Zimbabwe 

and would also result in a saving of approximate ZS 2 million to the country. as the 

entire requirement is currently 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 feasibility study . 

11.14.1 CONTRACT UNID0/!\1PDC 

The contract for the study, entitled 'Feasibility Study for the Production of Chrome 

Tanning Salts' was awardev 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 112. page No 138. 
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Project Background and History 

11.14.2 FIELD STUDY 

As per the terms of the contract a team of experts visited Z-mbabwe between 18th 

July 1989and 18th August 1989. 

The team consisted of: 

Mr. B.M. Shanthamurthy 

Mr. U.V. Kunikullaya 

Mr. C.D. Gopalarathnam 

Mr. Ramesh Ramaswamy 

T earn Leader. Financial Expert 

Chrome Salt Manufacturing Expert 

Project Engineer 

Market Analyst 

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

1. lmponente Tanning (Harare) 

2. Cochrane (Harare) 

3. Stainless Steel Industry (Harare) 

4. RK Footwear Manufacturers Pvt Ltd.(Harare) 

5. Departmenl of Mining 

6. Metal Box (Bulawayo) 

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

8. Belmont Leather Pvt. Ltd 

9. NIMR Chapman Pvt. Ltd. (Bulwayo) 

10. Convex Engineers (Bulwayo) 

11. Samuel Asbone (Bulwayo) 

12. Sheet Metal Craft (Bulwayo) 

13. BATA (Zimb) Ltd. (Gweru) 

14. Premier & Maskew Fibre Glass (Bulawayo) 

15. Pigot & Mask (Bulwayo) 

16. E.L. Bateman Pvt Ltd. (Bulawayo) 

17. Textile Mill 

18. Hogarth Ltd. 

19. Stewards & Uoyds Pvt. Ltd (Bulawayo) 
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Pro1~t Background and History 

20. Chrome Chemicals (South Alrwa• 

21. Ames Engineering (Bulawayo, 

22. KSB Pumps (Harare) 

23. Eagle Tanning (Moronderal 

24. RIO TINTO (Harare) 

25. G.M.W. Industries (Harare) - Lnn 

26. YBJ Engineers (Civil) 

27. Dairy Board (Harare) 

28. Permanent Secretary. Ministry of Industry & Technology (Botswana) 

29. Project Co-ordinator. SUA Pan Project (Botswana) 

30. Secretary/Deputy Secretary. Ministry of Industry & Technology 

(Zimbabwe) 

31. Barclays Bank ot Zimbabwe Ltd (Harare) 

32. Coopers & Lybrand. Chartered Accountants (Bulawayo) 

33. Institute of Mining Research (H,1rarel 

34. Bank of Credit & Commerce Z:rnt•ahwe Lief (Harare) 

35. Cold Storage Commission 1Bui.ctwayo1 

36. Superior Footwear group of C• 1:npanies (Harare) 

37. Bayer Zimbabwe Pvt Ltd. (Hararet 

38. Price Waterhouse (Harare) 

39. Young Samu Jennirg (Harare1 
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111.1. ISTRODVCTIOS 

The production d 9CS inlf<ll'oe~ !•r._! c~tng the Chromite inr:> Sodun 

Oichromate which is then convert~; 1 J Sct:,ic. Chrc··11c- S~phate Sodium Suiphate 

is formed as a by product. The defc.its of u;e process and technology are ~ in 

the Section on Projecr Engineering 

The intermediate chemical Sodium Dichrl)ll'lale is a:1 inpur material for manufacture 

ol Chromic Acid (used in lhe elec1toplat1ng wv.tustr)·' and in lhe manufac.ture ol 

Chrome pigmenls 

As the elecrroplating industry and the pigment indusrry are nor adequately 

developed in Zimbabwe. ii is neces~ry 10 convert the entire Sodium Dict.romate 

into Basic Chrome Sulphate The De\e!~ plans for the down· srraam in· 

dustnes wif involve a major indepeneleot study 

Basic Chrome Sulphate IS pnmard) us£-d as a tanning agent in the pro.:;e:.s1ng ot 

Leather The prod!JCI also finds use <is ov~ '"the manufacLure of Kha._. 1used 1n 

Army uniforms) and camouftage ou-l•!s As of nov.- BCS is nor being l.sej in the 

textile industry in Zimbabwe It 1-:> t-::inatl'd tha: .;>;en tf all the Khal.:1 d·:e1ng 111 

Zimbabwe was done with BCS tt.e ;l_;,. ,1t'niar.J ll" lll£- pr.xJucl tor ust 111 dyeing 

would be less than 100 tonnes pe~ er~1:;m 

In view of this it is assumed lhal 

a) The entire Sodium Dichroffid:1· .-.ou1,1tJE>coi1,1enE'd11ltO BCS 
bJ The enhre BCS produced 111.Ql,:d ~10 rr110 ust- as a tanning agent 

111.2. THE LEA TH ER l..\ \'I' l, l'ROCt -~~ 

The hides are received by the tanner 1n a salt °' brine cured condition "'."he first 

srep taken by the tanner is lo remove th~ salt and tCJ rehydr ale the fibres by soaking 

The soaking procedure also remo~~~ 1.-a:e· sol;.i!Jle pa~1cles and wash£·S lhe hide 

free of manure and dirt Next harr on t•1e hrde1s re1~\0ved Theharr remo-.al process 

1s accomplished with a saturated s01u11on of hme in combination w11h 3od1um 

Sulphide This is followed by a delt1111n9 and bating step using Ammon .. Jm Sul 

phate Aller lhe bahng. lhe hidt>~ arE· pd.led 11'.rlh Sulphuric Acid and Sodium 

Chl0tide is added 10 prevent acrd sv:('lh'lg Once the hide is 1n the acid cond111on 

l'l 1s prepared tor the tanning opera!• .. , 
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Markel & Planl Cctpacity 

Ttie primary function d a tanning agent is to Slabllize the cola{Jen fibres so that 

they are no longer biodegradable 

The 11anous taMlllQ processes a~e 

a) Chrome Tanning 

b) Vegetable tanning (shoe sole::> l:>E-!!s saddles 1uggage1 

c) Mineral (Olher than Chromel 

d) Polyptienolic synloms 

e} Resin tanning 

f) Oi Tanning 

Over 95° ... of the leather in the world rs estrmared to be Chrome tanned 

A delailed note on leather tanning rs enclosed aleAg citts. tt>lis seetieA Annexe 

No 1111. page No 147 

The Tanning lnd&JStry in Zimbabwe ~t><.-m~ to be 901ng through a diffrc ul: pha~e­

currently 

Due 10 a long drought as well as thE- foul .:.·ld mou!h disease the numbc·r c•! hide:. 

and slons available tor tanning ha!- rl-'(1llCE'<1 c onsrcterably 

The tanners in Zimbabwe largely ta•i nrjt>s and the s~rn avaitabillly (ShE-~P and 

Goal) in Zimbabwe is very small 4s Cd•: l* x-en hum Table Ill 1. page l\;o 44. the 

trend 1n the availabillly of hides 1n thE' last 10 years show~ that less and 1es:. hides 

are available. from 1984 to 1987 thie-re has been a drop of 251\it The tanning of 

Game skins although very profitable forms a ver)· small percentage of the total 

tonnage tanned 

In view of these lactOJS the tanneries 111 Zunbabwe are operating at roug1 lly 60" ... ot 

their installed capacity 
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TABLE 111.1 

SLAUGHTER TRENDS IN ZIMBABWE 

Calender Total 
Year Slaughter ot Cattle 

(figures in 1000) 

1973 746.6 

1974 561.0 

1975 537.8 

1976 6621 

19n 746.3 

1978 7448 

19'?9 660·3 

1980 534.5 

1981 452 8 

1982 527.9 

1983 541 3 

1984 524 5 

1985 482 4 

1986 3889 

. 
1987 446.3 

Estimate 

Source Central Slahshcal Othce and Cold Storage Commission. 
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Market & Planr Capacity 

In lhe last two years. the export of raw hides has been banned and any improvement 

in the hides availability would help in improving the capacity ~ilisation of the 

tanneries 

The industry is facing difficulties in obla1111ng the chanlcals :or tanning mainly 

because of the difficUt Foreign Currency situation and the procedural delays in 

obtaining impolt alocation for impott al chemicals. 

Currently BCS is being impotted mainly from Sourh Afnca. Turkey and Germany. 

In order 10 improve the capacily utilisation. the taooers are making al effQfts to see 

if hides!skins could be impor1ed from some neighbouring countries who do nol 

have adequate capady utilisation of tanneries in Z-mbabwe 

Although a good finishing capability exists within Zimbabwe a large portion of the 

hides are being exported in the ·we1 blue stage. However. as BCS is mainly used 

in the wel blue stage of tanning no detailed study was carried out of the final 

finishing capabilities of lhe tanneries 

At the momenr there are only 4 lanneries 1r1 Zimbabwe. w. Belmont. Eagle. Bala 

& lmponenre. The team had the opportunity 10 spend adequate time with all the 

four tanneries 

Considering the economic situarion in ~he other countries in lhe SADOC/PT A area. 

the capacity ll1ilisalion every year depend on various factors. Among the factors 1s 

the ava~ab~ity of hides and skins for tanrnng vis a vis the total slaughter and the 

availability of Foreign Currency lo import the nec1?ssary chemicals· 

The two major chemicals which need to be imported are BCS and Sodium Sulphide. 

UNIOO has conducted studies on the availability of raw hides in variOus countries 

in Africa in 1983. Discussions with the representatives of the PTA and SAOCC 

revealed that deta~ed data on slaughter is not being collecied every year. In making 

assessments of use of tanning chemicals in Africa. inferences have been Jrawn 

from the UNIDO working papers entitled Strategies for increasing the production 

of tanning chemicals in developing countries" and "Integrated Development 

Programme of the Leather and Leather Products Industry in Africa". 
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Markel & Plant Capacity 

111.4. ~IARKF.TS 

111.4.1. POTENTIAL 

The minimum economies or scale as discussed laler in this section dictate that it 

is necessary to P.Xplore markets oorside Znnbabwe in order that an economically 

viable plant be established in Zimbabwe 

Whie worlcing OUl the costs or production ii was obvious that the FOB prices 

intemationaly were considerably lower than the price at which a new plant in 

Zimbabwe could proflrably ofter the markel 

This was due to the following reasons 

a) The invesrmen< cosrs on a new plant are higher than those or estati ;hed 
plants. 

b) The volumes or production in the plants of some or the competdors are much 
higher. 

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

In the light of the higher price it was obvious that it would not be possible to compete 

in international free markets 

hi order to compele effectively with international sellers it was necessary that 

markets 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 tlie 

Establishment of Preferential Trade Area for Eastern and South African States was 

studied. The relevant extracts of the treaty are enclosed as Annexe 111.2. page No. 

164, in this section. Tabfe Ill. 2. page No 4 7 outlines the trade among PT A countries. 

As data on imports or 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 11 would give the total theoretical maximum 

potential in the markets. 
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I U3i.E 111.2 

D1rect10n of PTA 1rade 1980-1984 lJ') :; 111iir< •II 

I 
Exports lmpotts Exports to 

I 
Country to tr om Industrial Industrial 

PTA PTA countries counlrieS 

I Burundi 24 1164 5136 2749 
• 

I 
Comoros NA NA NA NA 

Djibouti 76.6 . 2665 814.2 26.1 

I E1hiopia 167 1 515 25785 1375 9 

I Kenya 1254 I 1028 53524 28869 

I Lesotho NA NA NA NA 

I 
Malawi 109 7 1-l' ti 715 7 92 7 

M~turil1us 42 ~Kl :' 1240.2 1754 5 

I 
Rwanda 865 ?'..:l 6 607 4 )56 7 

I Somah.1 7 1 114 i 1421 8 953 

I Swa1d;111<i NA NA NA NA 

I Tanzania 1370 fl9 1 34306 4023 

I 
U9<1nda 17 0 l'lr• !', 909 7 1615 5 

~ 

·I 

Zambia 210 3 ~'~·') 7 2110.6 3626 8 
; ., 
:j 

I 
0 

Z1mbabw!? 282 2 :•ii·I 'l 2516.9 2480 4 
I' 

' 

I Tolal 2362 2 ·'·I l!t 8 22211 6 16822 :1 

I 
I 
I 
I 
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Market & Plant Capactty 

However. !:; some iJf the countries. actual tanned hides and skins amount to much 

lower volumes due to the following reasons 

a) The tanning industry is inadequateiy developed 

b) The tanning industry is unable to obtain chemicals due 
to shortage d foreign currency 

c) The system d collection .:>I hid~s and si..1ns has weaknesses 

d) Hides and skins are exported m the raw state 

Efforts are being made by the various governments and international age"lc1es in 

order that the tanning industry develop its mai.1mum porential 

In assessing the potential. the theoretical potential based on the figures available 

for total slaughter has been incorporated The gro111.1h in the demand for BCS is 

likely to come from the increases 1n the Quantities tanned in these countne~ rather 

than a growth in the tolal slaughter 

The market for the BCS in telClile dye•llg ha~ b£:>en 19riored in the asses~ 'Tit'-nt as 

al The product is not in use curre·1ti, 111 Zrmbat;.11'.e 

bl The potential tor use in th::. s·· . .,_,. · <ti: tn•· ":1a"' Dyeing 
(army uniforms. camouflage Ol•t!1i~. 1::. done through BCS is negl.;_i1o 11e 

The ma1or by-product. Sodium Suiµt1ate r::. now be;ng imported in Zim~:ic >we for 

use in the detergent. paper and glass 1nd~1stne" The quantities available r ·om the 

plant can be readily be absorbed in Zw1uiihv•e Thi:. product may also bt: r:-duced 

using the high grade coal available u. Zin b<tbv.e to torm Sodium Sulph•df' for use 

in the tanning industry 

A rough assessment was made of the market tor Sodium Oichromate. wh1·:h is an 

intermediate product in the manufar !~ire of BCS As the downstream industries 

using Sodium D1chromate viz . Chrc,;rnc Ac1u Chrome pigmenh are not 

developed the possibihty of using me pl.ml c.a~ut > (tor 01chromate) 1n the first 

four years of production for other products has not been considered. 
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111.4.2. A.111\iALYSIS OF mE \I \Rl\.ET 

111.4.2.1. 8 cs 

Markel & Plant C.-.pacfty 

Wt\ile lool<ing at the markets two vital c.on~traint~ have to be considered. (a) the 

product manufactured by the proposed plant would be substantially more 

expensive than the international market price. (bl Zimbabwe is a land locked 

country and transportation of goods from Zimbabwe to international market places 

could be expensive 

Wh~e assessing the market for BCS these two constraints have been borne in 

mind 

Currently the international market is 11\ a s1tua1ton where supply is gre.ater than 

demand and the mart<et place is e>Ctremely compet1t1ve 

In view of these. if potential markets are to be identil1ed the mar'.:et should be close 

to Zimbabwe by which the lower transporta_t1on cost would offset higher p:oduction 

cost By this criterion the markets clnsf> to Zimbabwe particularly in Southern & 

Eastern Africa were focussed 

In v1e1111 of the higher cost of product101. ;11 ti it- planl 11 1:. necessary to nar. O•· down 

on markets where preferential tariffs cou'd l)e ta~ en advantage of by the :>nposecJ 

plant 

In the last few years. the government:. of ~anous African countries ha\ e tormed 

economic associations like the SADCC & F'T A The ob1ect of such assoc.1c ions 1s 

to promote Inter African Trade through easing restrichons on movement o~ goods 

between these countries and through tariff concessions 

In v1eN of the large production of BCS from the proposed plant it ,\'Cl.lid be 

necessary to look at a large group ot na1 ion~ as covered by PT A in order :o l)e able 

to sell the entire production and not restrict the market to the SAOCC region Once 

the PTA achieves this objective. it 1s expected that there will be no impo'1 cluty for 

goods coming from among member countries 
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Market & Plant Capacity 

Table Ill 3 page No 51 gives the estimates ol the market poti?ntial in these coun:ries 

Please also refer to Annexe 1113. pag~ No 133 and Annexe 1114. page No 187 

However. in many countries in the PTA region. the tanning capacity. either is not 

existing at all or the tanning capacity is not adequate to tan the entire production 

of hides and skins in that country. (please refer to Table Ill 4. page No. 53). 

In some olher countries although the tanning capacity exists. the tanners have been 

working at very low levels due to various reasons Please refer Table 1114. page 

No. 53 

Concerned governments as well as many international agencies are working hard 

to impro"e the leather production in this country However. such efforts will take 

some years to fructify 

Looking at the potential of the market and considering the high production costs. 

marketing the full production of the proposed proiect is an extremely difficult task 

111.4.2.2. SODlliM St:LPHATE 

At full capacity the tott1I production ot Sodium Sulphate is expected to be ap­

proximately 3600 tonnes This product is used by the detergent. glass and paper 

industries 

The total import of Sodium Sulphate into Zimbabwe is between 2000 to 2500 

tonnes Once the Sodium Sulphate production star1s 1n the proposed plant. the 

Government would stop the impor1 ol this chemical and hence there should be no 

problem 1r. being able to sell this product 111 Zimbaowe 

·J 
., 
j 

,. 



- - - - - - - - - ... ... ... .- -- - .- - - -

Table 111.3 

PTA COUNTRIES POTENTIAL 

Estimated o" Hsumed Weights of hides and skins I Assumed on tonnages 
satlstlcs ot FAQ• -- -- .. --- - -

COUNTRY Assumption 1 Assumption 2 YA 
Hides/Skins BCS Potential Hides/Skins BCS ) Tonnes BCS 
(Tonnes) (Tonnes) Potentia Hides/Skins Potential 

1 2 3 4 5 IS 7 

Angola 8972 718 5846 468 6,200 496 

Botswana 7708 617 5054 405 

eurund1 3242 260 1953 157 1 1000 88 

Dpbout1 1480 1 19 785 63 

Ethiopia 99048 7924 57940 4636 19900 1592 

Kenya 53040 4244 32840 2628 37800 3024 

Lesotho 246 20 143 12 300 24 

~·iadagascar 26326 2107 17415 1394 10700 856 

Malawi 2084 167 1386 111 1300 104 

Mozambique 5500 440 3750 300 3900 312 

F.wanda 4340 348 2690 215 1300 104 

Somalia 31350 2508 16655 1333 10300 824 

C.11 -
• " • • • 11 ... - .: ....... ~ ...... l ...:... '· •• 
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-----
Estimated on assum1..>d Weights of hides and skins I Assumed on tonnages 

satistics of FAQ• ·--· ------ -----·· 

COUNTRY Assumption 1 Assumption 2 i 
Hides/Skins BCS Potential Hides/Skins BCS Tonnes ecs 
(Tonnes) (Tonnes) Potential HidestSkins Potential 

2 3 4 5 6 7 

s .. ·1aziland 2220 H8 1470 118 

Tanzania 20960 1677 13680 1095 16900 1352 

Uganda 16872 1350 10676 655 11600 928 

Zambia 5500 440 3750 300 3700 296 

Zimbabwe 13058 1045 8565 686 6200 496 

301946 24162 184598 14576 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 tannecJ 

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

1e.3ther and Leather footwear 1968-1987 

en 
' .. 

J 

...... ' "· . -: ~- ___ , ..... , ...:.... '\ .. ·• . 



i 
I 
( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T..-•.• 
TANNING CAPAciTv IN PTA REGION 

Slaughter Tanning Capacity 

Tonnes Tonnes 
(Hides/Skins) (Hides/Skins) 

Ango!a 8972 687 Est 

Botswana 7708 7920 

Burundi 3342 Tannery expected 10 
go inlo production 

Dpbouh 1450 No mech.:;-.ised tannery 

Ethiopia 99048 57060 •Rural Tanning 

Kenya 53040 41800 

Lesoth:> 245 No substan11ar tan:i1ng 

Ma1ag.lscar 26326 8250 

Malaw• 2084 No tanning 

Mozam~.que 5500 2640 

Rawanda 4340 160 

Somar:a 31250 13800 Capa.::11; 
ut1hsa1ion Low 

Swaziland 2220 r Jo tanning capac11y 

Tanzania 209£0 14500 

Uganda 16872 2500 Capacity 
utilizahon low 

Zarntll:l 5500 4400 

Zimbabwe 13058 20460 

T otai E st1mated Capacity 17-l 177 

Assuming a BCS usage of 8°,... 1h1s csn1oun1s to a potential of 13.934 tonnf·S of BCS 

tf all the tanneries operate to full capacny 
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Market & Plant Capacity 

11!.5. PRICING 

A typical breakdown of the price of BCS imported into Zimbabwe is given below: 

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

USS/Tonne zsrronne 

FOB Price 640 1344 

Transport by Sea 350 735 

Railway Cost from Durban 36 75.6 

Total 1026 2154.6 

Import tax· 20% 205 430.9 

Landed cost 1231 2585 

It is proposed that the product from the proposed planl will be priced at ZS 2287 

per tonne. ex-factory tor the local market This wdl cost approximately ZS 2575 

induding 12% sales tax dnd local freight 

The ex-factory price for the export market has been estimated at ZS 2142 5 per 

tonne It is assumed that a mark up of 10°n would be provided for a local distributor. 

With the weighted average freighl of ZS 262. the product wtll be Jvailable to the 

buyer at the same pnce as the landed cost from 111ternational 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 import it today II would still be an advantage 

as there will not be any involvement of foreign currency. 

The products from European countries would be landing in the PT A countries 

approximately at the same price as they land 1n Zimbabwe It would be feasible to 

sell the product in these countries only 1f a differential duty structure is ~rranged by 

these countries so that the products of this plant co5t the tanners in these countnes 

the same price as the international p;ocluc1s 
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Market & Plan! Capacity 

111.6. FREIGHT 

The freight from the plant to a fev. of th<: countries is given in Table 1115. 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 10 the distant destinations. 

Due lo lhe security problem in Mozambique most of the goods imported inlo and 

exported from Zimbabwe today mov~ thr .:>ugh Durban. 't is expected that in the 

next few years the security proble1 n in Mozambique would be solved and the 

goods can safely 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 1anners in these countries coUd be serviced 

better. 

111.7. SELLING ARRANGE:\IE:\ TS 

It is necessary to appoint selling ag•.!nls 1n each country. A provision cf 10% has 

been made to cover the agency con1rn1s~1on The agent may be required to buy 

the stock and resell to the respectiw 1ann<}rs His efforts will be supplemented by 

those of a travelling sales force whc .• uould contact all the tanners in th~ targeted 

markets. There would be no agent tor sales in Zimbabwe. 

As can be seen from the estimation ol market potential, the viability of the 

proiect is going to be excessively dependent on the effective working of the 

PTA agreement and on the economic pertormance of the countries with 

whOm trade Is envisaged. 
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Country 

Botsll'>ana 

Zaire 

Zambia 

Tanzania Ken}'a 

Ethiopia 

Markee & Plant Capacity 

Table 111.5 

Freight Cost Mode of Transport 
In Z$.'tonne 

32 17 Rai! 

120 07 Rail 

97 47 Rail 

25940 Rail to Beira onwards by see: 
All costs included 

417 40 Rail to Beira onwards by !:>e<s 
All costs included 
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Martcel & Plant Capacity 

111.8. PlA 'iT C.\PACITY 

The minimum capacity of the plant has been based on the lo!lowing 

consideratt0ns 

1. The efficient use ol ii"'P'JIS and fuel 

2 Capital cost ol the plant per unit pt'oduction 

3 Econ~ic scales tor materials hdlldhng 

4 The investment required on pollution conrrol mecisures 

5 Marketability 

The product can be produced either h; a :latch process or 1tvough a continuous. 

process The advantages of a collttnu0us process are discussed beloY' 

In a continuous process a sready sta:i' reaction takes place and instrumt-nta11on 

of such rgact1ons with automat1: c:.n:ruls of te:nperatures weigh r ·c,,,,on1on 

pressure volume etc. max1m1se" t• .. - c ,.n11er,;1011 of input:!"> into desire< i:··.xtuc.t~­

wrthout undesirable de\.'iat1on fror-1 E·S!i1:.>i:st'1ed s:a1dards 

Continuous process provides for th~ ~1.:.·:·Hur.1 economy of Energy & FL1el The 

20~ ... heat reco11ery frorr. exother:n ... rt-< .. 1.,.ns art- ma~1ng use of preri~a:.ng thE­

input materials in the case ot a Continuous Rotar; Kiln The hOI reacted rnatenal 

is passed through a coohng zone to r~co.t.-r heal from the throughput rn.ak1nr • 

easy to handle The sens1blt- hea: r1:>c0.t-r\' 1s 35°, of the heat input 10 mt- kiln 

.J 

., 
; 

,. 



' I 
t 
I 
f 

Market &Plant Capacily 

111.8.3. PROCESS COSTROL & M.A. 'iT COST 
PER 1.jNIT PROOlCTIO~ 

Exposure of stoichiometric quantity of Cr20.• and Soda Ash to 1200 Deg Cen:1grade 

forms Sodium Chromate. Sodium Chromate is a hexavalent Chromium 

compound The control of temperature with excess air supply facilitates the 

above oxidation reaction Control of steady state of reaction. is a must to get 

leachable product from the kiln Higher or lower temperatures lead to low 

Chromite and Soda Ash conversion efficiency as well as low recovery of Ch:omate 

from the roast 

Proper instrumentation to record the kiln process parameters can be incorporated 

to optimise efficiency of the inputs The undesirable sid~ reactions involving silicate 

and alumina have to be contained at tt;;s Slage of reaction These characteristics 

are not achieved in small kilns 

In a process where batch kilns are used the waste heat recovery can no: be put 

into practice as the exit temperatur£'.. are vE>ry high and mild steel as n a'.enal of 

construction is not adVJsible in du51 r-2 :o·:~ry plants or wa5te heat recov,_..!) botle~ 

High exit temperatures lead to vola111isa11on I0!">5es of soda ash wh1ct is an 

expensr.:e input ma!enal in the proc€·~ , 

111.9. A CO,Tl'.'\tOl s PRO< -..~ss 

A cont1n..,.ous process ideally should L>e set up for a m1mmum capacity :>I 11 .500 

MT of E>CS1annum However. in view of the fact that the market in Z1mbab11e can 

only absorb about 900 MT tannum. a srze to produce 3600 MT !annum an j 7200 

MT.annum have also been considered 

The comparative raw material implica11ons of these options are given belo./V 
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COMP ARA JIVE .. PUT ECONOMICS 

Capacity (BCS)!Annum 3,600MT 7,200MT 11.SOOMT 

Investment ZS 11 miUiOn 19 million 25milhon 

Raw material costs 
ZS/tonne of finiShed prc>Wci 

Chromite 128.70 77.22 6434 

Soda Ash 536.25 390.00 35747 

lime Slone 56.10 29.92 2808 

Sulphuric acid 77525 440 00 400 00 

Coar 225.00 125.00 100 00 

Morasses 3300 3300 33.04 

Paciung 32 00 32.00 3200 

Power & Water 3000 31.73 31 73 

T o:ar input COSIS 1616 05 115887 1046 66 

In view 01 the economics a planl of capacity 11,500 MT per aMum has been 

considered most economical On this basis. all other details have been worked 

111.IO. PRODl:CTIO' PROGR-\\1'1E 

From !tie point or view or economic: operations the following Produci•on Programme 

is foreseen 

1st year 5750 MT 

2nd year 6900MT 

3rd year 8050MT 

4th year 9200 MT 

5th year 10.350MT 

6th year 11,500 MT 

The !>low increa~e in Ille capacity utdrsed is necessraled by rhe drffrcull ma·kering 

environment 
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IV.1. REQUIREMENTS 

1v.1.1 Raw Materials 

Chromite 

2 Soda Ash 

3 Sulphuric acid 

4 Limestone 

5 Molasses 

IV.1.2. Packing Materials 

H D P E Woven bags 

2 H D P E Stone moulded bag5-

3 Polythene hmng 

IV.1.3 Fuel 

1 coa: 

IV.1.4. Utilities 

Power 

2 Water 

IV. 1.5 Man Power 

T echrncal Man Po.,. er 

2 Skilled and unskilled labour 

3 Engineering fac~rty 

The relative values of the indrvidual inputs per tonne of the finished product are shown 

1n the charts enclosed 

IV.2. CHROMITE 

Ouantrty required at lull capacrty-9000 MT tannum 

Zimbabwe is. the largesr known source of Chromll1· in lhf' wor1d The res.•·rve,.. a~f 

es.r1malt"C! ar 560 m1rr1on tonnes. and a s.urnletr quari1r1 >' ;,s, po1enr1a1 res.ervt- Z1mw!>""t 

holds 85°11- of the world's known high Chromium ores 
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Matenab ~ Input!> 

Chromite is mined by 

Rhodall belonging to Angk· Ai: •• ·11.:.111 

2 Rhomet belonging to Umon t_.. •• l ·.Ot:' 

3. EARLY WORM mines of G & l/-v Industrial M1n~s Lio 

The mines at Selukwe peak and Ra1il>'iay Block are shaft mines 

The grades of Chromite produced at the different mines are 

GRADES OF CHROMITES 

Salukwe Railway Great Dyke 

Block Motro Shanga 

Crz()3 584°0 60 15"~ 58 81% 

FeO 13.16°" 14 45<, 14.89% 

Si02 020'!0 0 32°.0 044% 

A1203 14.00°-t. 13 40"o 11 56% 

MgO 13 50°c. 10 34' ·. 1328% 

Alluvial Chromite Ore: 

The soils 1n the valleys and along th· ·11,1rg111al 11.ih of great Dyke in the v11:1mty of 

Motroshanga and Mpirge conta111 a.,dl.t .;occ, of the Chronute grains TL2se are 

mined and washed and cleaned wh•c 11 q1ves an ore quality of 

5~55 % 
about 2% 

The mining co:.ts are low compare<! t.1 ,1!am 1111111ng 

All mines are well connected by rc1ilv .. 1y tor bulk tMnsporl of the ore to r-ro 0.:essrng 

centres 

The transpor1 cost of Chromite in W~111111 loads are at ZS 5 13/tonne frorn GWERU 

to Plum Tree (260 KM) and ZS 15 Su tonne from Early Worrn Mines to ::>tum Tree 

(700 KM) 

The 'Jelivered cost of Chromite al Plu111 Tree· ZS 78 QO,MT 
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Material and Inputs 

IV.3. SODA ASH 

Quantity required et full capacity- 6000 MT· Annum. 

At the SUA pan in the Malegadikgad1 depression. 180 KM north west of Francistown 

in Botswana a Soda Ash and Salt factory is being built by Soda Ash Botswana 

(Pvt.Ud.). The partners in the venture are the Botswana Government and OECI Ud. 

The project has been designed to 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 

UOHE (Pvt.) Ud 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 reqwred for the manufacture of BCS is: 

Light Soda Ash having Nai(;03 content over 98% and NaCL less than 1.0% 

Francis town is being connected by R;ulway line to the SUA Pan Project Francis 

town is situated 60KM away from Pl1..m Tree across the border in Botswana and is 

connected by Railway and Road 

Freight cost by Rail from Soda Ash Factory to Plum Tree - ZS9 80/tonne(225Kms) 

The delivered cost of Soda Ash will be ZS· 650.00itonne. 

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 capacily- 9200 MT/Annum 

1. Available from local production from Zunphos-a fertilizer manufacturer 

2. From imports - Nitrogen chemicals Zambia. 

Delivered price of Zimphos Harare. 
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SUphuric Acid 

H250• 

Price from Nitrogen Chemicals 

Zambia 

Distance between Plum Tree & K\FUE - 11c-o km 

Acid tanker freight/tonne 

Delivered Price at Plum Tree 

IV.5 LIME STONE 

Quantity required at full capacity - 9000 MT:annum 

Oualrty - 96-98°.,, of CaC03 

Material~& Input!> 

- Z$500.00ITOM8 

-ZS293 00/T onne 

F.O.R KAFUE 

-Z$195 00 

-ZS488 00/lonne 

Supphes are available from Earty wor!Tl mines in lump form boulder form and even 

ground material below 100 mesh ready tor use in the process 

Lump 15Qm:r1 - orice ZS 15 00 'MT 

1 Smm - pnce ZS 27 OG ·t.~7 

Ground material price ZS40.00/MT 

Lump ore dehvered price Z S34 OO'MT at Plum tree 

IV.6 MOLAS~ES 

Quantr.y required at full capacrt1. 2300 MT ;Annum 

Molasses is a by-pro1uct in the sugar industry. Zimbabwe has a well developed sugar 

industry Sugarcane is mainly grown 1r. Hippo vane~'. Ch1redz1 and Triangle 

The sugiir refineries are located at T nangle area and are connected by railway and road 

The required quality is defined as rhe sugar content ranging from 75-80~0 

The transportation from Tnar.gle area to P:..im tree could be done by tanker lames The 

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

Quantity required at full capacity - 2400 MT/annum 

Coal is available in abundance in Zirroabwe. The healing value of the coal available 

is 25 x 106 Btu /tonne. 

Coal is available from Wankie coDieries at Hwange and is well connected to Plum 

Tree by road and rail. The distance from Pklm 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 

IV.8. ELECTRICITY 

II is avail~ble from the national grid at 11 KV A. The Eledricity requirement of the 

plant is 1300 KV A 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 

IOC Zimbabwe is developing Plum Tree as an Industrial growth centre. It is 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
3 

The cost ol water is estimated at Z$ 0.25 per M
3 
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Materials ~ Inputs 

\IAT[RIAL A\0 l'Pl T~ 

Input Requirement Source Cost Mode of 

per Annum In ZS Transport 

In MT Per 10 site 
Tonne 

Raw Material 

Chromite 9000 Local 78 Rail 

Soda Ash 6000 Botswana 650 F.a1l"Road 

Sulphuric Actd 9200 Local 30~o 500 Road t>y 

Zambia 70% 488 tankers 

L1m-::stonP 9000 Local 34 Ra•; 

t.4orasses 2300 LOCJI 165 Roa~ t;7 
tanP.ers 

FUEL 

Coar 2~00 Local 50 Hail 

UTILITIES 

Power 1300 KVA LOCJI 0 O&urut 

+ 

700 KVA for H0u~1ng 
Street L 19'1t1ni:; 

Water 183 M3tday Local 0 25'Mj 
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BflE;\K L:OV/N OF METE RIAL COST 
..::=--·~~s • • . -- .c.=:c-.._.. __ ,_ ______ __ 

CHROMITE 6.147% 

SODA ASH 34.153% 

LIMESTONE 2.682% 

SULPHURIC ACID 38.216% 

COAL 9.55% 

MOLASSES 3.156% 

PACKING 3.057% 

POWER AND WATER 3.031 % 

TOTAL 99.996% 

RAW MATERIAL COST FOR BASIC CHROMIUM SU' .. Pt-iATE 
PRODUCTION CAPACITY 11500 MT ANNUM 

.... """" • • • -: l • • ~:.~ .. :~ ... • .. } ..:_ ' • • ' • 

/ :.-

\ . l.~::i 
.- l. .. ,, 

•'-' 

:. .. -

,,'o·:· 
)'b • 

soo~ .,s·• Ji. 1'>)'." 

\ 

I 
I 

_l 



------------------- -
---

\ 
- -i- - .P~~A~\ __ oo_yv~~ OF PRODUCTION COST 

i 
I 

I 
l 

I 
I 

PRODUCTION COST 

CHROMITE 
SODA ASH 
UMESYONE 
SULPHURIC ACID 
MOLASSES 
COAL 
POWER 
WATER 
PACKING 
~R/SUPERVISION 
MAINTENANCE 
INTEREST 
DEPRECIATION 

TOTAL 
Z$1754.26 

740.20 
4111.00 

323.00 
4600.00 

380.00 
1150.00 
351.00 

14.00 
368.00 

3209.00 
564.00 

1793.08 
2570.92 

20173.98 

~l.60% 
20.37~0 

1.60% 
22.80% 

1.aa0,., 

5.70% 
1. 73% 
0.069% 
1.824% 

15.906% 
2.795% 
8.887% 

12.743% 

99.964% 
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V. 1. CRITERIA 

1 . AvaiabiHIY d good quality d waler in Sl"'°8nl quantity 

2 .A.,,ailability d power from the National power grid 

3 Proximity d Input Raw material ·availability 

4 Proper Road and Rail linkage for the transportation ol Raw materials. fuel to the 
sle and also finished goods to the market. 

S Trained man power avaiabillfy 

6 Topography and distance from the agncultural operations. water ways. human 

habitation and aquatic life 

7 Soct0 economic environment 

8 Governmental policies 

9 Land ava~ab1hty and its developmenta! cosl 

10 Oimahc condition 

11 Prox1ml!y d treated waste d1sj)(Jsa s1!es. 

V.2. ALTERNATIVES 

tnrtaally three places were shon hsted on a discussion held w?ttr the steering cornmrtte-E­

ol the local tanners Please refer Ann£:ice ~' i (page No 19Jl 

I Kwe K.,.~ 

2 Erffel FletlS 

3 Plum Tree 

V.2.1. KWE KWE 

Discussion with authoillres of lndustria: Development Corporation ZrmbabNe ruled out 

Kwe-Kwe as a site tor the Chrome tanning salt proiect The area is already over crowded 

and the infrastructure (power & water) required tor this project will further strain the 1:-nlted 

,r;,\1lal>1lity d resources 1n the area Elftel Flats and Plum tree were studied 1n more 

detail 
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V.2.2. EIFFEL FLATS 

The Edlel flat site is next to Empress Nickel Rehnery limited A team of experts 

viSited the sate tor a detailed study. 

At this site an experimental plant ol Basic chromium sulphate was put up by Mis 

Rio· Tinto group. It was reported that Basic chromium sulphate was manufactured 

in this plant. The quality of the proOJ<:t was not acceptable and the plant was closed 

This plant was housed in a 75· x 100· shed having about approximately 24· high 

trusses.A 35· long s· diameter kiln was ellisting and an other equipments were 

dismantled AdJOining this about 15 acres ol land were available. 

There wa!> also an oxidation pond 10 which al lhe chromium effluents were pumped 

The site was adpining the nickel refinery plant and also a broad gauge railway s1d1ng 

was ; .railable 

Power: Though the power supply w<h av~lilable. 1r.dications were that availability 

was from the 33 KVA Grid and ii wot:I• 1 be expensive to scale down. 

warer There was 1n.suthc1ent water availability Water is supplied from Ka::Joma 

water supply scheme The quality or the water was not suitable from Kadoma 

Industrial Water Supply sources The calcium hardness of water is reported to be 

198 ppm 

The oorewell water was brackish having a hardness of 900 ppm. 

Prox1l'Tllty 10 ruman Dwelling The township ol E~press Nickel Refinery lil'Tllted w11t1 

housing. schoOI. sports and entertainment centres were adjoining the site. Kadoma 

C11y was two Km away from the site 

Kadoma isa munieipaltown inhab1lie·; :>) ,i pupulali•)I\ of abOut 80.000.11 is<1 centre 

for the mining. spinning and weav1n~, .1<11 hlnes 

Man Power: 

The skilled and unskilled labour is a\.1:'a!Jle in th1~ area 
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Road Rall linkage: 

Tt11s area is wel! connected by Road and rail 

Solid waste disposal: 

Water ways and AgricuRural aperationS and human hc1btlati0n and pt::>umity ot 

township render thiS site unsuitable lor solid waste ciumping 

Air pollution control measures: 

Air pollutlOtl comrol measures aOOpted stiould be 1001 proot as the site is clOse 10 a 

township 

Climatic condi!lon-

t.~aa temp 32 d~g C 

PJhn temp 8 deg C 

Rain tall average 775 mm: October to March 

V.2.3. PLUM TREE 

Availability ot large area: 

n is an industrially undevelOped 3fea Vasi tracts ot land are available here at very 

low prices 

Land development cost: 

The land deveiopment e1penses are tow as a flat terrain ad101mng the nati0na1 high 

way and away lrom Plum Tree township could be chosen 

T r11• .ir1·.11s t>c•ng d,•..-rlo~C1 lor 1n0us1n.1I sites by :nclu~.1r1.1I OevclOpnicnt Corpora 

11(.n /imt>at>w1~ 
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Power & Water: 

IDC authorities have assured. during dis(:uSSiOn with them. that sulhc1ent power and 

good ~allly water wil be made available al reasonable cost tor a pro1ect requiring 

at>out2000 KVA power and abOUr 180 m3 
water/day. 

Industrial Area Development : 

Here IDC as pun1ng up a Caustic soda planl. The sal lof the project will be procured 

from Sua pan project. Botswana 

Solid waste di5posat: 

This location is ideally suited tor a chrome chemical project as the treated waste­

could .ie easily disposed otl on waste land assigned tor the purpose 

Solar Evaporation pond facility: 

For hquid ertluenrs. large 0111dat10n pondS and solar evaporat10n tanks could ~ 

provided 

Road & Rall hnkage: 

This 1ocati0n is well connected by Road and Rail to Hawange where trom coal has 

to be procured 

Avallabllity ot Soda Ash 225 km away: 

Soda Ash tor the pro1ect will be provided from the Sua Pan project Botswana 

Avallablllty of Chromite 280 km away: 

Chromite trom Sclukwe peak or Ra1tway bloek mines. could be procured 

Availability of Engineering racihty 80 km away: 

Engineering tac1hty at Bulawayo will be an added advantage 10 the Plum lree 

1oea1i0n Bulawayo is abOut 60 70 km away 
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I Low ral~lall: 

Thas is a low rain lal area 450 - 600 mm te~rature 20 - 25 deg C 

Distance trom Agrleullural operation: 

Only dry land farming iS done and subsoil water usage tor img31ion is minimal 

A sate could be seleded in the area away from any agnc:unurzl operation and al a 

p1ace wath0u1 any warerways nearby 

Availablllty of man power: 

Trained and unsk1Ued man power is available 

Site se1ect1on: 

Comparing Edtel flats and Plum tree. the ianer as ideally sualed tor tile 1oea1i0n ol a 

Chromium ctaemieal plant 

Raw matenals SUCh as Coal. Soda Ash and Chromate which cover the bulk 
ol !he volume ol transportahon - are available nearby as the 1ocat10n is wen 

connected by rail and road 

2 E ng1neenng tacillties are available al Bulawayo 

3 Treated waste rurrpng ground as well as a vast area tor solar evaporatt0n 

ponds of treated llQuad eHluenl are available 

4 Manpower iS available 

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

& The IOCahon is away from Human Habitahon. Agncunural operat10ns and 

water ways 
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CRITERIOS 

1 Water avaiabihty in quallly 

& Guanttty 

2 Availability ~ power from the 
natlOl\al grid 

3 Pro1timity to sources ~ raw 
marerial 

4 Proper road and rail linkage 
tor transporta:ion ~ 
rawmatenals 

S Tra1~ed mart;x>Wel availabillt) 

6 T opogr aptly and distance 
from agricultural operations 
warerways.human habitations 

and aquatic lite 

7 Socio economic environment 

8 Government policies 

~ L.a'ld awad.l~1 1T-; a"ld ITS 
de•t> opmen:a' coS:s 

1 ' Proium1ty to treated ~as!~ 
drsposa1 sr.es 

•score on a scale~ 1 to 10 
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Project Engineering 

VI.I. TECHNOLOGY 

The two primary industrial compoun •. h ol CHRQt.ilUM made directly from Chrome 

Ore are Sodium Chromate and Sodium Dichrornate Secondary Chromium 

compounds produced in substantial quantity include Potassium Chro,,.,=3te and 

Dichromate. Ammonium Dichromate. Chromic Acid (Chromium (vi) C,x .. e). and 

various formulations of Basic Chromic SLdphate used principally for leather tanning. 

VI.I.I. Sodium Chromate and Dichromate 

Sodium Chromate and Oichromate are made by treatment of ihe Calcine obtained 

by roasting Chrome Ore with Soda Ash to which Lime Stone ane/or leached Calcine 

may be added. In present practice. chemical grade ore is used. 

The Chrome Ore is crushed if necessary. dried and ground in ball mills to 200 mesh. 

It is then mixed with Soda Ash and. optionally. with Lime and leached residue from 

a previoLW roasting operation. if needed In American and European practice. a 

variety of kiln mixes have been used containing up to 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 rt?:>1cJue per part of ore. These adaptations are 

responses to the variations in k~n roast and the capabilities of the furna.:;e:; used. 

A typical mix for the first stage of a dcub1e roast using Lime is: Ore. 24 pc:.rt5: Soda 

Ash. 15 parts: Lime. 12 parts: residut!. 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 reactio:i for a 

theoretical Chromite is: 

The temperature in the hottest part ot the kiln is closely controlled 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 kiln mix being 

used. The rate of oxidation increases with temperature However, the maximum 

temperature is limited by the tendency of the Calcine to become sticky and form 

rings or balls in the kUn, and by factors such as losi, of NaiQ). vofatiization, and 

increased rate of attack on the refractory lining. 
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Project Erw1eering 

A gas-fired furnace with revolving i11nular heartll also has been used to roast 

Chrome Ore. The mix is charged C· "1tm11ou5'y ell the outer edge of th(, I 1 :?arth; a 

water-cooled helical screw moves 1t t•w.ard the i111.er edge where it is disclarged. 

Mixes containing a much higher Scxl.:i Ash contenr (28°t- NaiCOJ) can be handled 

in these furnaces. 

lime has two functions. First. it increases the roa!>ting rate appreciably. Second. 

it converts the Alumina and Silica in the ore to insoluble Calcium Aluminates and 

Sillicates. The leach solutions then require no additional processing. 

The roast from the kilns is discharged through a cooler and then ~ to the 

leaching operation. If Lime is used. the Hydraulic Calcium compounds. plus the 

Cale· ,,m Chromates in various Oxidation states present. delay the leaching process 

markedly. Continuous countercurrent leaching 9rocedures have been reported 

but the usual procedure has been to use a battery of large false- bottomed leaching 

boxes called filters. Liquid is pumped onto the charge. percolates downward. and 

is drawn off as a strong solution of 3odium Chromate containing sor 1e excess 

alkali. If no Lime is present, or onlf v~;y small amounts. the leaching is more rapid. 

but the leach solutions contain Sodium Aluminate as a major impurity in addition 

io Sodium Silicate and Vanadate 

The leached 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 mi:-tallurgical operation. For environmental 

control. all stacks and vents musr ba protected. Electrostatic precip:tators are 

desirable on kiln and residue dryer st ads Leaching operations should be t1ooded 

and stacks t tuipped with scrubbers Recovered Chromate values can be r~turned 

to the leaching-water cycle. 

Technical developments in the roashnq and leaching area. as recorded in thH patent 

literature, 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 

k~n capacity, the first through increasing the permissible fraction of Soda Ash in 

the mix, the second through increasing the effective rate of oxidation. 
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Sodium Chromate is ,_.~1a':v C'f'\•"IVerted to the Oictuomate by a continuous process 

or treatment with Su~ric - ... aporation ol Sodium Dichroma~e and precipita­

ti0n or Sodium Sulphate. anu 11nally crystall1Zation of Sodium Dichromate. The 

recovered Sod11.1m Sulphate may be used tor other purposes The 01chromate 

mother 1ique>r may be returned IO the evaporators or marketed as 69% Sodium 

Oiehromate sotult?n 

Carbon Dioxide under pressure can be suosbtuted tor part ol the Sulphuric Acid 1n 

which case Sodium 9icart>onate is precipitated This can be calcined to Soda Ash 

tor use in the kilns 

VI. 1.2. Other Chromates and Dlchromates. 

Potassium and Ammonium Dichromates are g~nerally made lrom Sodium 

O..::tuoma:e 01 a crysta11i:ato0n process involving equ11;alent amounts ot Po:ass•um 

Chl.')rtd~ or Ammonium Sul;:>hate In each case the solubihty re1a:1ons'11ps are 

la•ourable so t:-iat the des1r~d Dichromate can be separated (Jn coo:1ng. whereas 

thl' Sodium ChlOride or Sulphate crystallizes out on bo1hng For certain uses 

AMmon1um Dietuornate IOw 1n alkah salts is required. this may be pre;:>ared by the 

reaclt0n or Ammonia with Chromic Acid Care rn.ist be taken when dryi:"lg Am 

mon1um D1chromate. because decompositior1 starts at 185 Deg C and t>ecomes 

11101-;:!1'. aM set: sus:a1nr~ at sh~ht!y h1ghertemperatures 

Potassium Chromate is prepared by the reaction of Potassium Diehroma:e and 

Po:ass1;.1rn Hyd•osiU-:? 5ulpnate& are the most difficult 1"l)Unty 10 remove. because 

ot lhe isomorphism of Potassium Sulphate and Potassium Chroma1e. 

The vvet operations employed in the modern manulaclure of the Chromates and 

Dichromates are comp1e1e1y enclosed and all stacks and vems are equipped w11:i 

' scrut,>t>ers and ~n1ena1nment traps 10 prevent cxm1amina11on of lhe plan! and its 

environment The continuous equipment used greal!y facihta!es this task The 

ma1e:r1Jl trappcj ma~ ~ cyclecJ 
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Vl.1.3 Chrome Acid. 

Chromic Acid is produCed by the reactionof Sulphuric acid with Sodium Dichromate 

Vl.1.4. Chrome Sulphate, Basic. 

Basic Chrome Sulphate is manufactured as a proprietary product under various 

trade names tor use in leather tanning. l is generally made by reductt0n ol Sodium 

Dichromate in the presence ol Sulphuric Acid. and contains Sodium Sulphate. small 

amounts ol Organic Acids if Carbohydrale reducing agents are used. plus various 

add1t1ves. The compounds are sold on a specihcatt0n of Chromic Oxide content and 

bas1C1ty. the latter value referring to the degree to which the Chrom=um is converted 

to the theoretical hydroride Thus. Cr(OH)SO .. 1s 33 3% basic The CrzO:, conten: 

ot s~hd Chrome tanning compounds ranges Ire m 20 5 to 25~c and t>asic1!y range5 

trom 33 to 58% Solutions are also ava1tabl-~ The two reducing agents commonly 

used are sugar and Sulphur Di0xide. ahhough other organie materials have t>et:n 

used during sugar sh0r1ages 

VI 1.5.Sugar Reduction. 

To Sodium Dichromate solutl()n in an agitate<J acid resistant t<...111. is added the sugar 

required tor reduCtl()n and the stoich1ometnc amount ot Suiphunc A.::id Th·~ react10n 

is highly exothermic and rn.ist be carried out w1lh care to prevent toam.ng a~ b0il1ro; 

over The react10n is COfll>leted by boiling. 

Ttleorehc:illy. glucose is oxidized to C02 and water 

4NaiCrz01+ 12HzSO, +CoH 12'>6+26H20 
···>8(Cr(OH)(Hz0)s S0,+4N02S0o 6C0z 

Howt?ver. not all the Glucose is Oud1zed. nor does the torrrula 91ven represent me 

eiact stale or Chromium complex t>eeause Hydrolysis Polymerization and 

enrrance or Sulphale into the complex occu• 

Sulphur OX1de reduction With Sulphur 010111de. a 33 3% basic Chromic Sall 1:-, 

automatically obtained 
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Pure Sulphur Dioxide is bubbled through lhe Sodium Oichromale solution in an 

aCld-res1stan1 tank. whereas Su~r burner gas is passed thr0l9' a ceramic-pack­

ed lower countercurrent to descending Oietvomate solution_ After reduetion is 

complete. steam is bubbled through the solution lo decompose any dilhionale that 

may have formed. and lo remove e•cess sulfur dio•ide. 

Aher reduction any desired additives. such as Aluminum Sulphate. are incorporated. 

tne solution is aged It is then spray dned Careful lelfl)erature oontrol during drying 

is necessary to obtain a highly water-soWe solid producl. 

Vt 1.6. Speclflcauons and Packaging 

Ctiromates and Oichromates are sold in bOth 1echn1ca1 and reagent grad-?S 

Ct110rides and Sulphates are the pr1~at impurrhes 

Packaging IS generally in munrwall paper ba9s. HOPE woven bags. l1ber drums. or 

steel drums 

Vl.1.7. Anatytieal and Test Methods 

T t>e industrial analysis or Chromium cllemieats and chromium· containing marenals 

may be d11o1i0ed into several categories analysis of (al ores. relractories. and other 

insoluble materials tor mapr amounts ot Chromium. (bl commeroal Chromium 

COfTl)Ounds lor Chromium content (assay); (c) materialS involved in processes using 

Chromrum compounds; (d) traces ol Chromium in effluents. air samples. biological 

materials. etc. usually 1n regard lo health and environmental considerat11>ns; and (e) 

1n-portant impurities 1n Chromium C:OfTlX>unds 

Ores and similar insoluble materials are analyzed by lus1ng a pulvenzed sa"l>le with 

Sodium Pero1de in an ingot iron or other surlable crucible The sample is then 

leachea. acld1t1ed with Sulphuric Acid. and reo1id1zed with a small amount or 

Perma09ana1e The e1cess Permanganate is destroyed w11h Hydrochloric Acid. 

and Cr(Vl) titrated with standardized Ferrous Sulpha!e. recording the endpoint either 

po1en1iometrically or with a redox indicator such as o phenanthrobne terrous 

comple• 
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X-ray spectroscopy iS available as a rapid oontrol methOdwhen the range.of samples 

being tested is sma• and Similar standards are nm concunenlly. 

Chromium (VI) C0f11>0UndS are usuany assayed by direct titration with Ferrous 

SulphateinSu~Acidsolution.asdescri>edabove.Chiomium(lll)co"l)()unds. 

or co~unds in other oxidarion stares. ate first oxidized with Sodium Peroxide in 

alkaline sokJtion. The ~ion is boiled IO destroy the Peroxide, acidified. and 

titrated. If Otganie maner is presenr. various acid oxidants are usually employed. 

As many Chromium compounds are delqJescent. proper sampling and handling 

procedures are essential 

Soluttons conra1n1ng Chrornum compounds can be usuany analyzed by the same 

methods as Chrom1Um compounds II IS occasionally necessary to d1s11ngu1sh 

between oxidatJOn states ol Cnromium. usually (Ill) and (VI) In this case. one 

sample is titrated directly lor Cr(VIJ and another IS oxidized as described aoove 

Insoluble organic: materials such as wood and leather processed with Chromium are 

clry·ashed and lused as described for ores or wet-ashed with oud1z1ng acids 

Pigments are fused or dissolved in acid and titrated lns1rurnenra1 methods such as 

spec:1rophorome1ry. x- ray spectroscopy. and atomic absorphon spectros::opy are 

being used more and more Procec).Jres ol 1h1s ty;>e are described 1r. the: s!a:-x!.:t': 

methOds or such organ1za11ons as AS TM 

Trace amounts ot Chromi~m are determned by converting the Ctuom1um qua'lt1:a 

hvely lo Cr{VI). ad1ust1ng lhe pH. and adding S-dtphenylearbazide solution An 

1nrense red-violer color. sensilrve 10 0.003 ppm Cr, appears The absorbance is 

measured ar 540 nm and compared to known srandards The application or this 

methOd 10 wastewaters. air samples. and t>iological materials are numerous 

Ttle quanfllaflve orldation of Chromtum 10 Cr(VI) is dllhcun lo achieve at very low 

concentrations. tl"lerelore. a1omie absorplion spectroscopy with ifY1)roved va~mza· 

tJOn meltlOds is becoming the melhOd 01 chOice tor COlll>le• samples Whereas 

llame vaponza1ton is sensr11ve to 0 1 ppm using the 359 3 nm hne. atomic lluores 

cen<.e is sens11ive 10 O 05 ppm 
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i"1)urit~s in ir._juslrii.I Ci1t00"tltln• ~lid:> inc~ Ct*>ridt:s. Sulpildtes. in­

soluble matter. Vanacklm (in Na.2Cr207.2H20). and fixed altalies (in(NH4)2Cr2<)7) 

In general. the Moho' titration iS used for Chloride. Barium precipitahon for Sulphate. 

a variety ol methods tor Vanadium. and thli! flame phOlomeler for alkalies A wider 

variety or tests are requered IOI reagenl chemieals 

Vl.2.HEALTH,SAFElY,ANDEN\"IRO'.'JMENTALCONSfDERATIONS 

Several aspects n.ist be considered in regard to the effects of Chromium co~ 

pounds: acute and Chronic toxicity; Ctvomium compounds in nutrihor.. their natural 

oc.currence in rural and urban environment: and lechnology or control 

Vl.2.1. Acute and Chronic Toxic Effects. 

From Ille practieal stand;>Oint. the only Chromium compounds tncouniered are 

:nose 1n 011dal10n Slates • 3 and • 6. Compouncls 1n tne • 3 state have no 

estat>hshej toxie1ty Thus me cn1er health problems associated w1tll Ctiromium 

compouncls are related lo Ctuomium (VI) OOfllX>unds 

Acute systemic poisoning is rare Falalihes 1n humans have resulted lrom tile 

accident al use or Potass1Um Chromate 1n an ointment Kidney damage has resulted 

trom nonfat a? 1ngest10n Cont1~e-;: 1nges!i0n or small ~an1111es. as 1n dnni..1ng wat!?'. 

ot up to 25 ppm CrtVIJ appears to be wilhouf roxic ettect Federal dnrvung water 

standards are at O 05 PP'". but a recent report suggests lhal higher concentrat10ns 

however. II seems lo be on the order or 3-5 g tor adult humans 

Acure eHects or Chromates are mainly on the skin and mucous merTt>ranes. and 

have been observed in workers lor 150 years The brealh1ng of dusls or mists 

conrain1ng Chromium (VI) co~nds leads lo utcera11or1 and eventual perforaton 

ot lhe cart11a91nous portion or the nasal septum. As a result or a 1928 sludy of 

e•posures and nasal perforat10ns ot workers 1n Chromium plahng pla,..s. exposure 

standards have been ser a1 0 1 mg Cr(>.)IM"l. or 0105 mg Cr(Vl)tM3 Slandaros tor 

soluble Ctiromie and Chromous salls are sel al 0 5 mg CrtM 3
• and for Chromium 

metal and insoluble Chromic compounds al 1 0 mg CrtM3 
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In addition to :nese enects. Ctvo.-nates rr~ proc:h;e ulcers when a cut or a~asion 

in the Skin is contaminated H sufficienl chromate is broughl into contact w1tn skin 

lesions. fatalthes may resun 

DelermaliliS and allergic reactions may te5'.ln from prolonged exposure of the skin 

to Chromate. In the majorjy of workers determatitis results only from prolonged 

exposure. or under conditions such as exposure lo sotvents where natural Skin oils 

are removed. However. a few individuals exhibil a characteristic allergic react()n 

on exposure to very smaD amounts ol Ctwomates. 

Lung cancer as a result ol long-lerm exposure to Chromate duS1s was obsel'\/t?a 1n 

German Chromate plants as ea:y as 1912. Various studies demonstrate t>eyone 

doubt that a significant incidence of lung cancer cases results from e11posure to Ousts 

1n manutacrunng plants Despite the wide use of Chromium compounds. la::~ o· 

rer-: ~ '-d lung cancer cases in the consum.ng Industries suggests tnat the ha:arc! 1! 

c~n!1ned largely to tne manulacturarl!J 1nck.tstries 

Animal experiments have implaealed only Calcium. Zinc. lead. and Chromic 

Cnromales as being polenhally carcinogenic Calcium and Chrome Chrr,mates (tho? 

Ian er possibly a Cr(VI) or Cr(V} 011de) are encountered 1n manufacturing plants. a~ 

•" a1~.:; Ca)(CrOo1l;- z.x and Lead Chromates are commercial p19r"len!s arx1 casi:.>~ 

ot 1ung cancer have been reported due to e11posure in plants mJnul:lctur1ng !hes,; 

T ne rate 01 incidence app.?ars lo be decreasing in recent years. prsnc1pa11y t>ecau~ 

or reduced wonung hours and improved a>nd11ion~ 

Vl.2.2.Chromlum In Nutrition 

AtthOugh C hrom1t.1m is widely drstr1buted in plant and animal Its sues. it has only been 

recently recogn11ed as an essenhal element 1n both plant a.ld animal nurrrtion 

The case for planr nurritt0n is only poorly documented Wot11ers al Southwes: 

Ht~scarcti 1ns1i1u1e found that sugar.producing crops had a high Cr10:i content and 

lhal the Cr10.l taken lrom the soil on harves.r1ng needed 10 be returned. for whicn 

vr:ry finely ground Chromite ore was used Other wor1(ers reported increased yields 
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ol rucurbits from increased feeding ol Chlumium. Cirwmstanlial evidence is strong 

here. IOI Hawaii and Cuba. bolh ~ ol sugar-rich crops. have basaltic and 

l?'entse soils that are high in Chromium 

Certain evidence IOI Chromium as an essenlial elemenl in animal and human 

nutrition was reported in 1969. Further WOik has established .improvement in 

gkleose tolerance. especiaUy in the eldertf. with supplemenral Chromium intake or 

the order of 150 f1'9'd. A definite reconwnended inlake has not been established 

The U S. daily average of 80 mg'd is probably marginal. as Chromium is poorty 

assimilated from many foods. 

Chromium may play a role 1n sugar ptoOlclion 1n plants and sugar metabolism 1n 

animals 

Vl.2.3. Chromium Compounds In the Environment. 

Chromium is widely distributed 1n the eatrt>'s c1ust. but is concenrated 1n the bas..:­

uhramahc roeks Al an overall crustal concentration of 125 ppm C;, 11 is the twent1e1n 

moSJ abundanr element Chromium is very insoluble and leaches very hU:e into 

natural waters A survey or Chromium in 15 North American rivers shOwed 0 7-8..: 

ppb with mosr sarfl)les in the 1-10 ppb range Public water supplies range from no 

detectable to 36 ppb Cr. !he med:ctn being O 43 ppb Nearty an IOOO$lulls con~a·~ 

Ctvomium 1n the range or 20 to 590 ppb. resulting in a daily inrake tor humans 

between 10 to 400 mg.me average is C.bbout 80 mg About 20 US c1:1es ma111 01 

!hem llOJstnal. show measurable amountsof Chromium. generalty about 0 01 ·0 02 

pg Cr!M3 air. Baltimore. which has both a Chromium chemicals and staintess steel 

planl, has shown significantly higher values in most years. recording 0.301 mg Cr!M3 

in 1960 a~ 0 10 ~'M3 in 1969 The general trend or Cr vaues is downw-ard as 

plants install more ettect1ve dusr c.omrol equipment Rural air conlains no delectable 

Chromium 

\"1 .. 1. t:~Vll<OS~U-:~TAL CO~TNOL 

P1ants ha11t" lo be designed and operated so that emissions are kepi to a prae.oear 

min.,,..,m However. 11 is recognized Iha! was res are unavoidable Waste Chromium 

can however. be con11er1ed lo insoluble. inert Chromium (Ill) co~unds 
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Stacks on kilns. leaching tanlls. open boiling vessels. plating tanks. and other 

installalions emitting £lists and mists conlaining Chromium should be equipped w11h 

suitable precipitators (for insoluble dlSls) orwer SCl\Jbbers (tor rnsts or soluble dust). 

Material enlrapped in scru:>t>ers can frecJJe1111y be recycled. It is generally nol 

reasi>le to tutther process any recovered dry material to remove Cr(VI). although ii 

may be returned to roasting or leaching 

Wastes conlaining ChrotBum compoundS in sol.Ilion may resun lrom a variety or 

operatiOns. Drainage from roors. inadverlenl leakage. multiple eHect evaporator 

entrainmell( in barometric condenser water represent d•k..le or inlermiUenr Vliastes 

lhat are extremely dilute (5·500 ppm Cr) and hence no1 readily processed unless 

concentrated. n is nor generally appreciated that such wastes can be combined wi!l"I 

municipal sewage or other waters having a high COD Activated sludge plants can 

handle up to 50 ppm Chroma1e withOul effect If has also been observed lhat Cr( Vil 

discharged mro a heavily polluted hartx>r was complelely removed ar a distance ol 

aboul JOOm 

If the wasre containing'" most cases bolh Cr(lll1 anu ""r(Vl1 canner be disposed of 

d1rec11y. lhe Chromium is usuallyreduced to the + 3 state. followed by add1f10n of 

h~ to raise the pH The slurry IS selllect and lhe clear decan1a1e re1urned to lhe 

wa:ershed The accurn.ilated Slurry is eventuallt used as t1r 

Omer processes etfl)loy Ferrous Sulpha!e scrap iron o• Sulphide wasles as 

reducing agen:s 

Alternatively concentrarion can be enected by ion exchange. by which Cr(VI) can 

be reduced 10 0 05 ppm 

The direct precip1tal10n or C:{VI) wa!>ie:o wflh bar1t.1m and recovey of the resun1ng 

Chromare values have been patented 

As long as sold Chromium was1es conra1n no Cr(VI). no environmenrar problem 

e11s1s Ttiey may be used as fill. and 11 lhe Chromium is prec1p11a1cd 1n se111a9e 

sludge. rhe use of the sludge is not impaired 
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Pro,ectE~ 

The waste resuh1ng lrom the roashng and leaching step in the Crvomate manutac­

lunng process Uadill()llally contains Lime. and residual Chromium (VI) bleeds slOwfy 

through desorplion and drsproportionation. II used as till. ii rrust be c.overt:d with 

organic: wastes. SUCh as sewages~. to prevent phytotoxicity. Ehm1nation of bme 

lrom the kiln mixes SOIVes this rroblem 

As standards tor eHluents and control or the work area have tightened. ne.ver plants 

have ifll>'OVed t~es further. Consequently. investmenl in designs sahslying 

environmental requirements has increased sharply. AD dry stac"s (kilns. Or1ers. elC) 

must be equipped with high-eflic,ency eledrostalc precipita1ors to prevent part1cu· 

lale em1ss10ns The leaching operat10n as totally enclOsed and equipped with we: 

scrubbers to return chromate mists to the process Evaporators l'J\.Jst be equipped 

with high eniciency entertainment separators. and all wastes must be processed to 

erther recover or precipitate chromate before discharge E"l)loyees are monitored 

Oy wearrng personal~mplersrn order to detect and correct any maHuric:ion o! the? 

control eQu1pment 

\'IA. THE Pl.A'.\'T 

The plant will cons1s1 of m.i1nly · 

a1 Raw Material Preparation System such as cr'JSh•ng. 9nnd1ng mmng and 
storage of raw 111atena1s like chrome ore. hme stone. soda ash. D11uent and 
concentrated Sulphuric Acid ere 

b) Continuous rotary kiln tor roasting Ch:ome ore and SOda ash in10 Soluble 
Sodium Chromate with a rotary cooler to cool the roast The kiln 1s suitably 
lined wllh refractory II iS also equipped wllh c:ontrruous weigh proporhon· 
1ng device. material handhng system. Arr pol1utr0n control system. con­
tinuous fuel l1nng system 1ncludrng waste heal recovery tac1h1ies 

c) continuous leaching to extract Sodium Chromate solutr0n. to recover 
diluenl and solid waste handling 

d) Acld1flcahon ol Sodium Chromate to D1chtoma1e evopora1i0n ol Sodium 
Oichromate. clanhca1i0n and lhoeken1ng s1oragt. crystelhs1ng er:: 

tn Separahon ol yellOw Sodium Sulpt1ate and pur1hca11:;n of Ill-:' sarr1t· 10 
Sodium Sulphate anhydrou!. 

I) Preparat1CJn ol Basrc Chromium Sulphate solution spray dryrng pado.1ng 

QI Treatment or sohd and hqwd eHluent!'> 
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Protect Eng111eering 

h Auxdiary Services viz. Steam 1· Y\\l'r proct>:-~ water trPatment. etc 

An area of 10 hectares is needed vchtCh also includes provision for possible 

extension of production. open stora•1<· .1n0 other amenities 

A rnatenals-How diagram (Flow sheet) depicting flow of raw materials. utilities. 

intermediate and Fi'lal products by products and emissions is enclosed 

Manpower requirements are dealt with in a separate section Please refer Annexe 

Vl.1 to Vl.8 (page Nos. 194 to 201 ). 

Process and Equipment 

Normally small scale sector invariablly uses reverberatory flat- bed furnace for 

roasting chrome ore. soda ash. diluent. etc .. which can be fired by fuel oU or coal. 

The process is highly labour intensive and produces a very high dust hazard. 

Further. the conversion c:A Chrome Ort? into Sodium Chromate tends to be erratic. 

leading to a large scale land pollution In countries l~:e India quite a number of 

such plants in small scale sector hav'e either been closed or on the verge of being 

closed for the various reasons ment1011ed 

In larger plants. a horizontal incline<! Hot.uy kiln mctde of Mild steel plate as shell 

and lined with refractory lining with <' 1;01:>1er is used. for roasting operations The 

heating medium or fuel can be eithe1 hwl oil or coal of good quality. 

The other unit processes and unit op·~rations use the conventional count1?r ·current 

leaching to extract the soluble Scxl1um Chromate. which is cc:incenlratad by 

evaporation in forced circU3tion evaporators The pH value of Sodium Chromate 

is about 14.0 and therefore no special material of construction is needed for plant 

and machinery in leaching stage and ordinary mild-steel is most suitable for 

equipment fabricatioil 

The next stage involves acidification al ~odium chromate (pH· 14) by adding 98% 

Sulphuric Acid in Rubber/FRP lined ve~!.els. producing Sodium-Dichromate (pH-4) 

and throwing out Yellow Sodium Sulphate as by product Conventional centrifuges 

are used to se~rate this 5Uphate which is further purified inlo An hydron gl<tubers 

salt (Na2S04) which has a good dem<ind in various chemical process industries 
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Ttte weak Sodium ()C\tOlllile loQlJOr as evaporated in forced cwcuia1ion ev apot a1ors. 

ltte yellow Sodium $ulphale at any sals ciur and is separated by ceninluges and the 

conceniraled Sodium Otctvoma•e is slored lor further opera•'°" 

Theconcenlraled Sodium Dichromate souion can be fut1her crystallised.dried and 

packed in plastic lined bags tor marketing (refer flow sheet enck>Sed. refer page 

No89J 

Vl.5. MA:'iUFACTURE OF BASIC CHROME. SULPHATE (BCS• 

BCS is normally manufactured Dy redue1ng Sodium Oietvoma•e to Bas..: ovome · 

Sulphate iNa2Cr20::- (ZH:<>:<Cr) (OH) (SO•H n 

The reduCtion IS carried our 1n a highly acidie medium either using Sulphur 01 Oiride 

Dy Dullllng Vll'9in Su•:>hur or ~Y using Molasses· a Dy produCI ol t~ sugar 1nduSlf) 

S1'lCe Zimt>aDwe ooes not nave any source ot indigeneous Sulphur. Molasses nas 

Deen ctiosen lor reducing Sodr..1m Oichromatc? LIQUOr furtner re<Juchon Dy Molasses 

lends lle111D1h1y 1n the BCS production wilh the basicrty ot the producl can Di' 

con1rolled at the des1re<J leve1 Bas1ciry is normally expressec1 ac: Viz (50:) LB x5~ 

Wncrc 150.sl and rCri arc c•~'c~St..'<l 1n gm 111rc:-.gn1 At a prt v;.•J.: Y ! & 1:1~ t..'ls~1: r 

will be 96 on lhe atiove rnclhOd BCS is atso known as F3 rd Das..: sar.- es pressing 

DJSIClfy as 33 113'\c 

The sugar 1n lhe Molasses whtle reduC1ng the Sodium Oichromare to BCS in acid 

medium gets 011d1sed to Cart>on di O•ide and water This reaction is normally not 

comrJlete and more sugar (Molasses) than the stoich10metric ()Jantity is always 

needed Certain organ.c acids are produeed by rne inco"l)lete 01idahon of sugar 

and these are said to be desiraDle con-c:><>nents of Tanning hquor. c.onst1tuhng whal 

are caned "Masking Agents" whlCh yield bener quality ot lealher 

The '.:hrome llQUOf produced Ccln be easily stored and used tor 1ann1ng aMer a 10 

d.1y!- ·ageing· pcrlOd AncmJflvely the ChrorTV? liquor can be converted to a solid 

lrom Dy ··sPRAY·DRYING" using suital:>le spray driers 10 torm tine green crystals 

or ·acs- o: ·ecr· pow<Jer con1a1rnng about 26°/o Cr203 0133·113% Das1ciry 
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Careful te~rature control is absolutely necessary cllring '"SPRAY-DRYING­

operations to obtain a highly water sollble procM:t of required bulk density. 

The pr<><lJd can be packed in polythene lined gunny bags or Mdd Steel Dl\Jms lined 

with PVC/HOPE. required capacity 

Convent10nal ponut10n control metnods are to be lllStalled 10 redJ<:e he•a-vaient 

Chromium to tri-valent stage and the sludge can be disposed on. 

The Technology ch:>sen as descnoed above appears 10 be best suited for Zim­

babwe The country has fairly adeQUate infrastructure to fabraeate chemical process 

equipment for the projecr barring few proprietory equipment like Rotary kiln with 

cooler and spray drying Zimbabwe is sen sufficient in manufacture of Electrical 

Motors. Motor control cen?res. gear boxes etc . It can also fabricate and Rubber 

hne'FRP hne tanks. vessels. manufacture ch1mnae~. etc. T~ country has to 1mpo11 

about 35% ot Ifs tnputs and components II can also •1Tl>Ol1 propnetory equipment 

vi: Rotary kiln with cooler and spray drier These equipment can be procured alter 

mai..1ng suitable arralYJements with the supplier tor their ettect1ve supervision cJunng 

execution and comm1ssaon1ng 

1: may be wonn while tor tht- promott:rs to procure t~~n:-i..:;ai IHlOw-hOw tor a 

cons.aeration w1tn a foreign country w1tn expenence 1n the held The cons1derahon 

may be lurT(>·sum down payment or pa1ae1pation ot tne hrm in the pro1ect 

There is scope for acqu1s11aon ol process know-how and technology el'lher from a 

wen known manufacturing COfTl)any of a similar product or from consuhing firms or 

from 1nd1vidual professionals with adeauate expertise in the simtl.lr held 

Technology exists in many countnes tor the desired product Further. mese are by 

and large not patented and may be easy to acquire 

Apart trom the acqu1s11a0n ot TechnolOgy. teehnacat services ma1 also be obt<11ned 

tor suppl,- ot propnctory equipment h!.c rotary kiln.cooler. spray-drier. Ball mill. 

evaporator etc . and tor the elleC11ve supervision dunng erection and comm1ss1on1ng 

01 lhf' equipment 
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Vl.6. SELECTION OF EQUIPME~T 

In the case of manutacture of BCS from chrome ore the process technology can 

be indepeooently acquired from experts in 1he field 

These experts can identify the equipment including auxiliary and ancillary 

eqU1pment 

Subvendors can easily be identified and located for the cesign and manufacture of 

some of the process equipment and systems which will fall in hne with capacity of 

plant envisaged. 

In case of process industries. necessary equipment required are to be defined and 

identified for various stages of processing. These stages merge into one another 

Therefore. it is 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 ot production Further the requirement of plant and 

machinery are directly related to capacrt) needs. at different stages of processing 

Selection of equipment also depends on the foreign excnange availability of the 

coU11try and is directly affected by various constraints imposed by the respective 

Governments It is therefore of prime importance to tailor the equipment needed 

so as to suit the available indigenous source 

\'1.7. Cl\'IL E\Gl'EERl\G 

The following assumptions are being made 1n assessing CM! Engineering costs 

1 Cost of Crvil Eng1neenng'Foundation etc wil' be approxir.ia:el, 10°-c of Iota: 
pro1ect cost Actual cost estimates ha11e been andudeC m project cost 

2 A so~ survey has to be made once the srte 1s chosen 

3 In Plum Tree (non-seismic area). soil is said to be dayish at low level areas 
and in high-lands; bed is rocky and good 

4 Input Costs 

Cement 

Brick 

Sand 

Rail Freight 

6 ZS/50 Kgm packing 

150-200 ZS 1000 Nos 

25ZS'M'.:I 

SOZ$!M: 
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S eompounct Wal Only r~ brlCk wan - 40 ZS I Sq ml. 

ROADS: Two types are possible VIZ. 

I. Chip and spray or Double bed- This iS recommended tor lnCUSlrieS 

11 Asphal Topped apphuble tor otoes like Harare•Bu&awayo costly ar othe~ places 

COST: 20 ZS / Sq mt (Sutface) 

6 ZS I Sq mt (Dase) 

or 150.000 ZS 'I\ m 

FOUNDATION 

1 Loose sarv.1 -szs • u· 

2 Hard sand ·a -dO· 

3 Rocky sand 
-50 -dO· 

In Plum Tree area 1here is no sewarage system Sephc tanks will na..-e 10 be 

ptanned 

\'l.K. PROl>l'CT101' t::QUP'.\tf.ST 

A o~ta .. eo write u:> rs 1n t!"I!? 10:•.:-N•:lC; pages dis.:usses the process-I low stie~I under 

the tol~'""'ng issues 

1 Process Mactllner~ 

2 Mectnnical Equ1pmen: 

3 Electrical eQU1pmen1 

4 1ns1rumen1atton and c.on1rc1 

S Conlfey1ng and Traspon1ng equipment 

Drawings ot the equipment as welt as the plant layout are enclosed as an annexe 

VI 1 TO VI 8 (page No 194IO101} 
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t '\"J.9. EQUIP~1f.~IS 

RAW MATERIAL PREPARATION 

I Nos. capacny Costs In 

JOay/Hr ·ooozs 

I 
I 

Chromite 

1. Bel conveyor 
140mlrS SQMT 12460 

I 
2 Jaw crusher 

1 No SOMT 135.00 

3 Buckel E1eva1or 6Mtrs SQMT 8.40 

·1 

4. Bal Mil 
1 No SOMT 910 00 

I 
5 Slorage s•IO 

1 No 100MT 10400 

6 Sile> diSCharge 1 NO SOMT 500 

1287.00 

I umeS1one 

I 1 Bell conveyo~ 
130 M!r5 sor.n 115 iC 

I 
2 JaN crosher 

1 N~ SOMT 135 00 

3 Putvanser 
1 Ne so~n 330 00 

I 4 Storage S110 
1 No 100MT 104 00 

I 
5 S110 d1SCtll'";::· 

1 N~ SOtJl 
5 Q(; 

689.70 

I Residue 

I 
1 Ben convey-:>' 

130 M:r~ 60MT ns 1e: 

2 A.pion conve~~ 
25Mtrs 60MT 7000 

I 3 R,.sQ.Je dryc· 1 No 60MT 520 00 

I 
4 Putvanscr 

1 No 60MT 400 00 
·J 
f 

5 Storaqe silo 
1 No 120Ml 104.00 

.• 

I 

j 

6 S•IO discharq. 
1 N: £.QMT 5 oc 

,. 

1214.70 

I Soda Ash 

I 1 Ben conveyor 
JOMtrs 26Ml 26 70 

I 
2 Bucket flevator 6Mtrs 25Ml 8 40 

' 
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Proj.:ct Enttinc:crin~ 

RAW MATERIAL PREPARATION (Contd.) 

3 Storage sio 1 No SOMT 1040C 

4 Siio discharge 1 No 20tAT 500 

144.10 

Mixer 

1 Mncer 1 No 200MT 1356 

2 Weigh Hoppers 4NO 60MT 7COC 

3 Reciehfing Hopper 1 No 200MT ; oc-

. S·CO!l"eyor 30 M7R 200MT 6~X .. 
5 Buel.et elevator 20 MTR 200MT 2800 177.56 

KILN PROCESSING 

Rotary Kiln 

l Ro:a·)· l.1ln HopPt>· 1 Nv ior.r:· H - o: 

2 Kdn Feed table 1 No 20MT Hr 2oOV 

3 Kdn feed tube 1 No 20MT.Hr 12 00 

4 R::>:a'y Kiin 1 No 150MT Day t 500 o: 

:, vu'!>: c:011ector 1 No 5\NMJ Hr ~v: 

6 ~aste heal boiler 1 No 2MT 
steam Hr 20: 0-: 

-: l'\11~ D'.J..:11ngs 
50MT? -... - . 

8 Kiin Chimney 1 No 50MTA noc 

9 Burner & accessorieS 1 No 1 5MT.'Hr 
coal 5C ()(; 

10 Temperature controller 1 No Q.1BJODC 5"' ,..~ - ..,_ 

Cooler 
100NT!Day 

11 1 No JS.: oc 

\2 Coohng air tan 1 No 1wM3Mt 1:, 0:. 

,. ID Ian 1 No SCIO~/. 
•. 

. .; m: .;: CJ.. 

2356 00 

··1 } 

. -
·I 
F ., 
: i 
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Project Engineering 

CoalPuhwiMr 

1. Bell conveyor 100MT/Day 89.00 

2. Coal Jdveriaer 1 No 100MT/Day 400.00 

! 3 Bucket eleYalor 1 No 100MT.'Oay 14.00 
l 

4. Storage sio 1 No 200MT!Day 400.P(>. 

I 5. Pl.Nclrised coal 1 No 100MT/Oay 500 

I 
discharge devise 

908.00 ., 

I Roast Handling 

I 
1. Apron conveyor 1 No 1SQMitDay 

Leaching 

1 Leaching tanks 12 No 20000 lit 24000 

I 2 Leaching residue 1 No 70MT 
discharge system 

I 3 Leach liquor collection tanio.s 

a) strong 1 fl;:- 3(r-:; I:! 300 

I b) Medium-strong 1 No 3000 lit 300 

I 
c) Weak solution 1 No JOO\) lit 3.00 

4. Storage tanks 1 No 

I 
a) Strong 1 No 120000 ht 12000 

bl Med1l.lm-strong 1 No 1()UU\, lr. 1\, oc 

I C) Weak 1 No 10000 Ill 1000 

5 Wate~ storage tan~ 1 Ne 251):.": I~ 25 oc 

I 6 Pump!> 

a) Strong 2 Nos 100 lit.'nt 10 00 -
I b) Medium 1 No 100 ht'mt 6.00 -J 

' 
C) Weak 1 No 100 lilmt 600 

I 
.. 
:; 

7. Leach rHidue 1 No 40MT 8900 
J ,. 

belt Conveyor 

I 
I 
I 
I 
I 

91; 



ProjcctEnginccri~ 

I 

I 
I 

8 Leach residue 1 No 100MT.day 350.00 

incinarator 

9 Leach residue 1 No 40MT/day 7.00 

I mixer 

882.00 
.. 

I Sulphuric Acid Storage 

I 1 . Ground level 1 No 150MT 12600 

storage 

I 
2 Overhead storage 1 No JOMT 15.00 

3 Sulphunc acid 2 Nos 100 lit.'MT 2700 

pumps 

I 4 Sutpnunc acid 3 N~ 1000 Lit 1 00 

Service tanks 

I 169.00 

LIQUOR PROCESSING 

I Acidification 

I 1. Acidification tanks 2 N05 12000 ht 24.00 

2 Tickner 1 t-40 5000 lit 500 

I 3 Yet J\'. Sutphalf· 1 No 800 kg1tr 100.00 

Ce,trifv9f 

I 4 sodium D1cnromate 1 Pl.o 50000 lrt 5000 
30"~ sohJhon o;torage . 

5 Centrifuge catch lank 1 No 3000 Iii 3.00 

I 6 Thlckner under ftow 1 No 1000 lit/mt 6.00 ·J 
~ 

Pump 

I 
.. 

7 Centrifuge Catch lank 1 No 100 llt.'mt 600 
i 
J 

transfapump 
,. 

I 
I 
I 
I 
I 

~~7 
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I 
8. Thickner ~ llow 1 No 3000 Iii 3.00 

I catch tank 

9. Thickner catch tank 1 No 100 LI/mt 6.00 

I 
pump 

203.00 
·1 

I Evaporator 

I 
1 . Evaporator Triple etfec! 455.00 

2. Evaporator feed pump 1 No 100 lit'mil 6.00 

I 3. Evaporator dis 2 Nos 100 lit·m: 27.00 
charge pumps 

I 
4. Evaporator dis 1 No 25QIJ;4~ 25.00 

charge thickne• 

5 Thiclcne~ unde· 1 N': rn::; 1r. m: 1350 DO 

I flow pump 

6 Evaporator thickne~ 1 Ne L5000 Ir. 250 

I 
overllow storage-tank 

7. Evaporator 1 No 1000 ht.H! 78.00 
discharge soiutiOn 

I clarifier 

8 clanfter ca::~ :an~ ~ ~-: JU.A, 1.: :; \)ij 

I 9 Catch tanlo. pump 1 No 10G tr..m: 6.DO 

1 o Clarified hauo· 1 Ne 2500.J Ii'; 25DO 

I stora~ 

663.50 . 
~ 

I Crystlllilef .J 
; 
-~ 

I 1. Crys1alhser feed tank 1 No 12000 Ill 12.00 .J 
' 

2. Crystalliser 1 No 208.00 
,. 

1 No 10Ml•da-; 

I 3 Cryszalhser thickness 1 No 250V ht 2 50 

4 Sodium Oichromate 1 No 50\}lag H• 70 DO 

I centrifuge 

I 
I 
I 

HR 



ProjcdEnginccriftg 

I 
I 

s. Sodium catch tank 1 No 30Q()lil 3.00 

I 6 Catch tame pump 1 No 10Cllil~mr 600 

7. liquor storage tank 1 No 12000lil 1200 

I 313.50 

I 
By-Product Processing 

Sodium Sulphate 

I 1 . Belt conveyors 1 No 15m!Jday 500 

I 2 Reaction tanks 2 Nos 12000bt 2400 

3. Sodium Sulphide 1 No 1000ill 1.0G 

I 
dissolver 

4. Sodium Sulphide 1 No 200lit 0.20 
service tan!.. 

I 5 Sodium Sulphide 1 No 50ut,mt 60U 
pump 

I 6 Sodium Sulphate 2 No~ 12000!h 2400 
dissolves 

I 7 Sodium SulphatE 2 Nos 1oorr. m: 2'7'0C 
diSSOlver pumps 

I 
e Sodium Sulphate 2 Nos SOii! m: s20: 

reaction chclrge 

9. Filter catch tank 2 N~s 300U"• 1 ~-.. 
w "'-

I 10. Catch tank pumps 2 Nos 10011t m! 13 50 

11 rilte~ecs sol~1on 1 Ne 12Jo.~ .: 1' "'-

I 
"""'-

storage 

12. Evaporator feed 1 No 100lllmt 13 50 -
I pump , 

13. Evaporator 1 No 45P.'T wa~er 
·l 
! 

I 
evaporat10n Day .. 

.i 
14. S.S Evaporator 1 No 10011t. rm 13 SC 

; 

l" 

discharge pump 

I 15 SS Evaporator 1 No 50001~ 500 
discharge thickner 

I 
I 
I 
I 

~· !t 



Project Engineering 

16 S.S Centrifuge 1 No 800Kg.'Hr 10000 

11 Centrifuge catch 1 No 3000llt 3.00 

tank 

18 Catch tank pump 1 No 100htiml 1350 .. 
19 Thickne! 0verftO¥o 1 N: JOO()l!l 300 

catch tank 

20 Catch tank pump 1 No 100lit.'mt 13.50 

21 Sodium sulphate drier 1 No 15MT day 97.00 

22 Compressor 1 No 650 
435.70 

Basic Chrome, Sulphate Manufacture 

1 Acid measunng tanks 3 Nos SOOlr. 1.50 

2 D1chroma1e measuring 3Nos 5(Y.)lit 1.50 

t 3 Molasses storage tank 1 No 25mt 3000 
underground 

I 
4 Molasses measuring 3Nos 50'Jht 1.50 

tank 

5 Reaction tanks 4 Nos sooOtit 2000 

t f. MJtas~ ::>.J'T\;: ..... : 1001:: 1'91'. 10 00 

I 
7 Reaction tank p..,mp 3 kos 100ht.ml 4050 

8 Storage tanks 4 Nos 300031.r 12000 

I 9 Balancr.;e tanks 1 Ne. 25010! 025 

10. Spray drier 1 No 2MT water 

I evaporator/Hr ·J . 
11 Scrubber 1 No 5700 ()(> 

. 
j 
' 

I 5925.25 
,. 

I 
SERVICES-UTILITY 

1 Boiler l ~= 10MT ur 81600 

I 
I 
I 

' l Of) 



Project Enginccri~ 

2 Cooling tower 1 No 45000lit 81.00 

3 Weigh bridge 1 No SOMT 195.00 

platform scales 7 Nos JOOKGS 19500 
I 

1292.00 J 

4. Water saorage 200000 lit 20000 

Liquid Emuent treatment 

1 Effluent collect1011 tank 1 No 50000 ':it 5000 

t 2 Effluent treatment tank 2 Nos SOOO:it 1000 

3 Effluent Oasyf1er 1 No SOOOOlit 5000 

I 4 Cia-.;.rt~ ""at~: - 1 Ne 50000111 5000 

coliect1on tar'IP. 

I 
5 F1~;:1· .:::Jia!, :>" pu-n;.; l N:; 20011! m: co: 

16600 

I Work shop 

I 
1 Welding tranformers 2 Nos 7800 

2 Orilh'1g M : 1 No 7800 

I 1 La!~ 1 No 7800 

4 Heels & Cutting M. c 1 No 7800 

I Llt>oratory 

I 
1 Mocsture testing 

inslrument 2Nos 40. 00 . . , 

2 Singe pan balance 2 Nos 4000 ., 
j 

I 3 Chemic.at balance 2 Nos 4000 

4 PH meters 2Nos 4000 

I 5 Vaccum pump 1 No 4000 

I 
~ Ory1:"1g (). ~- 1 Nc1 40 00 

I 
I 
I 

101 
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Nos. Capac tty Costs In 

tOay:Hr ·ooozs 

7 Furnace 1 No 
4000 

8 HOt plale 1 Ne 
40 00 

9 HOI water lathe 1 No 
40 00 

1 O Optical pyrometers 1 No 
4000 

I 11 Gas analysis apparatus 1 No 
40 00 

I 12 Lab stirrer 

I 
13 Terb•oome1e1 

~..: Co1::ir1mc:::~ 

I 15 P1pc:s 

I 
16 Burell~~ 

17 Lat> giassv.arcs 

I ~a Crucitllt:~ 

I 
19 p1.3:::1.;:".°• 01:.• 

20 Gas s.1mplers 

I omers 

I 
1 Pipes & l•l'l1ngs & Vanous sizes ~00 

IOSUlatlOO 3000 mtrs 

130 02 

I 
2 Valves 

3 FRP DuC11ngs 
40 00 

J 

I 4 Lining Rut>tJ.cr 
41 00 ,. 

10~ 0: 

I 
5 Rerr a.:1or., 

i Acid proor hit·' 
SC· 00 

I 7 Wheel t,;1rrow'. 

I 
8 l lfl !ruck~. 2 Nos 1 ton 13 00 

9 Woo<11·n p.111t'I•. 

I 
I 

10~ 
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I 
' I Nos. Capacity Costs In 

IDayiHr ·ooo ZS 

t 
1 0 F ronl end loader 1 No 1 ton 78 00 

I 
I 
I 

11 Durrl)er 1 No 1 ton 13 00 

12 Portable indined ~ No 10MT 900 

conveyor 

13 Roller con.-eyor 
5MT 12 5~ 

• I 

14 Stdching machine 2Nos 25 Bags:tlOu' 2600 

I 
694.50 

I EleCtrlcals 

1 Transformers 2Nos 750KWA 70 (>~ 

I · 2> 01stribuh0n Panel 1 No 
40 OC• 

I 3 a) Motor control centres 12 Nos 
150 o~. 

b) imported component 
32 50 

I . M01ors 141 N0! va••::>t:!. deno:o.~.:-.:·~~ 1513 •: .. :· .. 

I 
::, Starters 141 Nos 55 ~: 

6 Cables 3000 MT Vanous si:~-~ 4 O:' 

I 50i.50 

I 
Contingency 20% 101.40 

608.9'l 

I J 

I ,. 

I 
I 
I 
I 
I 10:1 
I 
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. Proiect Engineerin9 

1st year 2nd year 3rd year 
Project Cost Local Foreign Local Foreign Local Foreign 
M!lllonZS 

0025 1. Land 100% 

0 075 2 Site 100% 
Pr.?paratt0n & development 

3390 3 Crvil & 20"4 so•1. 
Srruaural 

1 500 4 T ectmo1<>gy ~;. Jso ... 15°-c 
l(nowl'lO~ 

14 000 5 Mact11nery 2'6~. 14~. 39% 21°,. 
& EQui;>mems 

2 193 6 Au.uliary 40~ .. 500· •c 

Equipments 

0 400 7 Pre 25~. 2S0
•c 25% 25« 

Pr:xJJ::! ,. -

eir:>ense~ 

Does. nor 1ncl.ne con:.ngen.:, pr.; -.;...?r..s::.~ e .. ;.....:1s.o>,. v..:>r~•:'lg capital marg.n 

partol auxlllary services etftuenr rreatmen: 

\'I.I I TOTAi. PJU>JfTT COST 

In Million ZS 

'Jnc1 ( l 0 Hl."::.l't : (; r-.c 
~L.) 

. ' ~•le preparar.on 6 <'•'"t.'loprrwn1 0 075 

3 Sll'\Jctural 3 390 

.s Ci.11 0 115 

~ Pl.1111 & MJCh1ncry 14 100 

r, Au .111ary Service•. 2 193 

( 1cc1nca1s 0 690 1 Ot1 



' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

I 
I 
I 
I 

' 

8 Ettluenr Trealmenl 

9. Technology fees 

10 Working capital Marr,in 

11 . Pre operallve & Contingency 

Project Engineering 

lnM•HlonZ$ 

0612 

1.500 

0500 

1.800 

25000 

\'l.12. SODIUM SULPHATE PRODLCTJO~ COST 
Raw material Unit Cost Per tonne 
pertonne of price of Sodium 
Sodium Sulphate 
Sulphate ZS ZS 

1 Yellow Sulphate 1.1 MT 000 0.00 

2 Sodium Sulphite 0004 3000 OG 12 00 

3 Sulphuric AclCl 0007 50000 3.50 

4 Steam 3.2MT 5 DC 16 OCi Fr~ frorr. S 0 
Proctuct10n 

5 Power 900MWH 006 S ~ Cl'li:•g-:c re 
So:t1um 

Oichr:>mate 

ProdUClion 6. Water 1M3 0.20 0.25 

7 Packing 200Nos 1.60 32.00 

8. labour 1.5 Nos 15 00 ChGrg~ to 

S O.Prooucrion 

84 15 

Selling Price · Z$ 300 00 

Production of Nai 504 per tonne of BCS Produced - 0 33 MT 

-
.J 
i 
-~ 

'I 
' ,. 
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VII.I. FACTORY ORGA"'ISATION 

The type of operations and various salVices re<JJired to achieve the procllction 

objectives of the fadory are: 

Management Services 

ProdJction Process 

Raw malerial preparation lice CtUS/ring. grinding mixing etc. 

Roasting 

Leaching 

Acidifteation 

Evaporation 

Centrifuging 

Crystallisation 

Reaction 

Spray Drying 

Packing 

Laboratory Process control 

Utiliti~s 

Maintenance Services 

Maintenance and repair of plant and machinery. building. vehicles 

Commerclal Services 

Handling and internal transport 

Handling and external transport 

Stores for purchased spare parts. packing material. 1Upplies and equipment 

Purchase of raw material. spare parts and other supplies 

Financial Services 

·I 
; ., 
:J 
J ,. 
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Budgeting 

Planning control and pertonnance evaUafion 

Accountancy 

Finance 

Administrative Services 

General Administration 

Social and Welfare services 

Security 

Wages and salaries 

Personal Training 

These operations and services correspond to the main lines of the Factory Organisa­

tion as indicated in the organisational chart. 

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 oost centres will be adopted to the local requirement and to the preferences of 

the future management. 

Vll.2. OVERHEAD COST ESTIMATES 

Schedule shows all overhead costs of the Factory, on an annual basis. Total 

overhead. on a financial cost basis, for a typical steady state year are ZS 470,500 

divided as follows: 

v11.2.1 Maintenance of Bulldlngs & Clvll Wof1(s 

Maintenance of buildings and civil works has been caleulated at an annual rate of 

0. 70% of the •at site· value of the fixed assets. An allowance of ZS 23,000 has been 

made. 

Vll.2.2 Insurance 

' }'OR , 

·J 
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An anrual insurance chalge ol ZS 260,000 haS been assessed. This is equivalenl 

to a rate ol 1.25% of the iniial fixP.d assets (buildings. civil WOlkS, plant and 

equipmenl). 

Vl.2.3 Communication 

A.1 ain1al overhead alDwanCe of ZS 50,000 has been made for telex and telephone 

charges. 

VH.2.4 Travel 

An annual allowance of ZS 50,000 has been made: this covers al travel not provided 

for by the factory car pool. 

Vll.2.5 Effluent Disposal 

The figure haS been arrived taking inlo accounl the manpower and chemical 

requirement to treat the Hexavalent Chronium to Trivalenl Chromiurr. and for 

disposing of the sludge. An arnoont of ZS 7,500 has been arrived at. 

Vll.2.6 Protective Clolhlng 

An annual allowance ol ZS 30,000 has been made at an average allowance of ZS 

100 per employee. 

Vll.2.7 Office SUpplles 

Off ice supplies have been estimated at ZS 50.000 per year. 

VH.2.8 Housing 

No annual allowance is foreseen for housing. 

-, 

-J 
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Table VII. 1 -

OVERHEAD COST ESTIMATE 
( "OOOZS) 

ESTIMATE OF PRODUCTIOll: COST 

No. ITEM LO:.SCRIPTION TOTAL Cost 
roooz S> 

1. Mainrenance. bulleting & CM: wo0t.s 23.0 

2 Insurance 2£0.0 

3 ComtnJni<;ahon 50.0 

4 Travel 50.0 

75 
::: Etlluent d•sposa' 

6 PrOlectt<Ve C1o1n.r19 300 

so(' - OHice Supph~$ I 

8 Housing allowance 

. 

.J 

,. 
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VIII.I. REQUIREMENTS 

Zilmabwe has the recpred man power availabMy tor a pro;ect of lhis nalur8 and 

magnitude. 

AJ Harare and Bulawayo. the tech lical edl IJCalio.'1 and training facility are avaiable­

Trained man power is also avaiable as lhe Engineering & Chemical process and 

metalurgical process as wel as sugar kDlslly is well slalfed by local personnel. 

The re<J,1iremenl of manpower is; 

Managerial 

Engineerif9'T echnieal 

SupervisOfy!Clerical 

SkiUed 

Semi skiUedlUnskilled 

1 

16 

18 

35 

214 

Managertal cadre 5 to 7 years experience In the fleld. 

1. Chemical process & 
ProOOction Manager 

2. Finance Manager-cum 
Company Secretary 

3. Plant Maintenance 
Manager 

4. Martr.eting/Sales 
Manager 

5. Quality Control & 
R & 0 Manager 

Nos.reqd. 

Having (JJ31ilicalion & expe- 1 
rience in Chemical Plant. 
operations and prcdJdion 
control. prP~erably a 
Chemical Engineer 

Experience in Corporate 1 
sector finance Management 
and Statutory requirements 
of Company Management 

Experienced Mechanical 1 
Engineer in Chemical Plant 
Maintenance 

Experienced in Maiteting 
proOOcts in a cofY1)etitivelield 

Experienced in lnpui chemical 
analysis and laboratory management 
aS> wen as assistance 10 technicalsales. 

1 1 , ) 

.J . .. 
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I 
I 6. AdminiStration & Expelieneed in PefSOl •-iel & 1 

Persc>nr'81 Manager labour Management and Olfice 
~liStr.dio:I & Sealfiy 

I 7. Materials Manager Expelienced in Malarial Pn>aJre-
menc standaldisalion vilriely 

1 

I reduction & Con1Julers 

7 

I 
·1 

Engineering & Technical One lO two,.., nperleHC:e In .......... 

I 1. Shift Process Chemisary or Chemical 5 
Engineers Engineering graclJales 

I 2. Shift maintenance Eleclrical & Mec:hanical 
El"gineefs Diploma holders Mechanical 3 

& gr.Wale Engioeers Eledrical 2 

I 3. Shih chemists Chemisiry graduates 
with analytical experience 6 

I 16 

I SupervlSory & Clerical 

1. Accounts Officer Commerce graduates 1 

I 2. Sales Representa- Science GraclJates with 3 

I 
lives aptitude for sales 

3. Purchase & Stores Conmerce graduates 3 
Assislants 

I 4. Welare Officer Graduate in Social Science 1 

( 5. Accounts Assistants Commerce Graduates 5 -
,, 

6. Administration Assistants Gradl.:ates 5 .J 

I ; 
18 

., 
j , 

I Skllled v.-orkers 
,. 
; 

I 
1. Plant operators SecondarySchool qualified 15 

2. Fitter, Turner & Industrial Training Filters 13 

I 
Welder Institute (JJalified Turner 1 

Welder 2 

I 
3. Laboratorv Assistants Secondary School Qualified 4 

as 

m 
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Unskilled 

Unskiled 

WORKERS ALLOCATION 

Uerate{Shins) 
(Gen. Shilt) 

210 
4 

214 

Skiled unskilled 

A_ Chromile Soda Ash 
line stone ResO.Je 

B. Mixing Kiln 
Kiln Bumer Resicb! 
handling Leaching 

C. Sodium Sulphate 
processing 

D Oichromate Processing 

E. Basic Chrome. 
Sulphate Processing 

F Utility. Maintenance 
services & Secunly 

1 

1 

12 

10 

11 

6 

9 

3 12 

8 60 

Vlll.2. SALARY GRADF.S PER ANNUM 

Chief Executive 

1 Basic salary Z$ 

2 Holiday benefit 

3 Pension 17% or basic 

4 Group hte cover· 0 213% basic 

5 Workmen compensat10n 0 62"1. 

70.000.00 

! .100.00 

11.900.00 

149.10 

44082 

Skilled wod<ers in 
shift -8 in 3 shifts 

8x3·24 

Weeklyolf 
relievers 4 
Holiday 
relievers 3 

In general shill 4 

Skiled workman 
per day 35 

Unskiled workers 
in shills 60 
In 3 shifts 60 x 3:180 
Weekly off reii;rers 30 

In general shill 4 

214 

.. 
.i , ,. 
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, 
6. Medea! benefil 95.60 

I 
7. Edlcalion benelil - 1 % 711.00 

M,396.52 

I Housing allowance 7.00000 

Managerial "\ 

I Basic salary Z$ 50.000.00 

I Holiday benelil 1,100.00 

Pension 17% 8.500.00 

I Group !lie! cover 0.213"4 basic 10650 

Workmen compensation 0.62% 316.82 

I Medieal benefit 95.60 

I 
Education Be'leht.·ie-'Y 1°,0 511 00 

60,629.92 

I Ho;.isang allowance 5.000 00 

Engineers & Accounts Officer 

I 1 Basie Salary ZS 30.000.00 

I 2 Holiday benefit 1,100.00 

3 Pensaon 17°'. 5.100 00 

I 4. Group life cx.ver 6390 

5 Wort..men compensation (1.62"1. 192 82 

I 6 Medical aid 9560 

I 
7 Education levy 1 °I. 311.00 J . 

36,863.32 
.• 
j 

I Housing allowance 3.000.00 
,. 

Chemists 

I 1 Basic salary ZS 25.000 00 

I 2 HohOay 1>ene1tt 1,100.00 
120% of monthly 
!>alary or Z$ 1 100 00 

I 3 Pension 17% basic 4,250.00 

4 Group life cover O 213% basic 53.25 

I 5. Workmen compensation 0.62"/. 161.82 

T 
11 ') 
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6. Medieal aid 95.60 

7 Education levy - 1% 261.00 

30,921Ii7 

Housing allowance 2.500.00 

Graduate assistants 

1 Base salary 16.000.00 

2 Holiday benefit 1,100.00 

3. Pension 17°1. basic: 2,720.00 

4. Group life cover 0.213% basic 34.08 

5. Workmen compensation - 0.62% 106.02 

6 Medical aid 95.60 

7 Education levy - 1~. 71.00 

20,226.70 

Housing allowance 1,600.00 

Skilled workers 

1 Basic salary ZS 20.000.00 

2 Holiday benelrt 1,100.00 

3 Pension 11°/o 3,400.00 

4 Group life cover 0.213~. 42.60 

5 Workmen c:ompensa11on 0.62% 130.82 
-

6. Medical aid 95.60 

7 EduCatiOn levy 1 % or earning 211.00 
J . 
. , 

' 
24,980.00 . j 

Housing allowance 2.000.00 
,. 

t 
t 
I 
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f UnSkllled 

1 Basic salary ZS 2.750.00 

2. Holiday benefits 
120% of monUvy salary 275.00 

3. Pension 17"/o 467.50 

4 group Ille cover - 0 213% basic 5.85 

5. Workmen compensation 0.62°1. earning 18.75 

6 Medieal aid 95.60 

7 Education levy 1 % earning 36 67 

Housing allowance 

3,649.37 

H500 

Housing allowance not included in overhead costs 

U.c:www 

., 
j 

,. 
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SECTION IX 

PROJECT IMPLEMENTATION 
SCHEDULING 

CONTENTS 

PAGE NO. 

IX. 1. ACTIVITIES 120 
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IX.I. ACTIVITIES 

1 (al Floal the oo~nr. arrange tortinances - Establish an othce 

1 (bl Arrange tor TectncalknOw-hOw 

2 Recruil Project Manager and Supporting stall 

3 Work oul detailed Engineerii'lg and equipment capacities and specihcarions 

4 Get quolalions tor ~ipmenls which have a lead period l)Ver 18 months 

5 Make oomparatnie S1udJ and place orders. lor 

11 Rotary kiln accessories 

11) Spray drier 

111; Evaporaror 

•· · Centnluges 

Activities 1-6. Time 6 months 

7 Get the equapme!lt details lrom lhe..equipmenr supphcr~ - cr.:1! s:n.1.:'!:;"a' 

9 Wo~ out pla~: layout 

10 Prepare tf'l.t la:1 :·', bu•ldi:lQ Oo:?:a .. ; and srru:rur ats 

1 1 Start site olhce 

12 Gel tef11)0rary power connection 

13 Take up site improvement wo"' 
14 Prepare layout ot equipments in shed 

1S Call for cµ>tarions ot second phase ot equ1pmcn1s and buildings s1ruc1ura1s 
lead time of sJ,;>Ply 8-10 mo:'f.~5 

16 Place order tor the eQu1pmen:s 

Activities! • 16 Time. 6 months 

1 7 Ger details · structural. civil 

1 B F 1nahse ptpeng (process. steam. services) 

--, 

-J 
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19 F inabSe electncal requiremenls 

20 Apply tor po.~r sanaon 

21 Gel quotation tor~ material and pil)e laying. insulation etc .• 

22 Gel ~alion tor electrieal equipments. swCchgears. Slarters. lighting elc .• 

23 Place orders tor pipe m.alerial 

24 Place order tor eledric material 

25 Contract tor civil and structur~ WOik 

Activities 17 • 25 Time 6 months 

26 Procure cement and sieel 

27 Gel water connect-on to site 

.. w Stan e~uip~nt and srruerura! tounoat..:>n5 

.) 1 Erect equ1pm":!n:s 

32 Erect pipelines and Ductings 

34 Get HT connection 

35 Com;>oete eie.::sncai hgt'lt•!'lQ wor1. 

Activities 26 • 35 Time 8 monlhs 

36 Recruit skeleton operating stan and workers 

3 7 Conduct 1ra1n1ng on planl details and operat10n 

38 Trial run ol pipes and purrps 

39 ReCl\.l•t lul' strength or stall and workers 

.:: Sran pr00ue1i0n triJ· 

l r1e 11me reqwed to Stan produaion lr1a1s lrom the word go will oe 32 months 

inclustve of provision tor delays 

·I 
.. 
.i 
J ,. 
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INTRODUCTION 

As discussed in Section IV under M.:trl-.t>t & Planr cap.telly. rwo optional c<.1iac111es 

v.-ere worked on i., detail "iz . l I.~ rnrnws per .. 11Vlum a11d 7.20G tunnt.-:> B(;S ~r 

annum 

The workrngs have been done wirh :ht~ .1:.s1s1ance of COMFAR and releo..·anr tables 

are enclosed in Vol. II. Annex No 

ASSUMPTIONS: for Financial Analysis & COMFAR 

Initial Investment : 

Depreciation Rates : 

Site preparation. Civil works 5% 

Technology. ECJ.!ipment. AuxiDiaries· 
& pre production expenses 1 O"I. 

Salvage value 25%on site 
preparation & Civil works 

100%onland 

No capital Investments in fixed assets planned in addition 10 lhal detailed in !his 

report 

X.A. I. PRODUCTIOl'i 

B.C.S. Sodium SuCphate 
(by product) 

Expenses H8H Foreign Local Foreign Local 

Raw marenal · A Sodaaash Chrom11e Sodium 

limestone Sulphide 

Raw marerial · B 70%ol JO%of 100% of Packing 

Sulphuric Sulphuric SUphuric marerial 

acid acid acid 

Molasses 
Packing marerial 

-~ 

·1 
.. 
J 

.. 
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Financial and Economic Evaluation 

PRODUCTION COSTS (coet or good• eold) fconld.) 

Utilllies Water Aj I COSlS included 

Power inBCS 

Energy Coal M costs induded 

inBCS 

labour Al NJ COSIS indudea 

labour inBCS 

Mainrenance Alt costs Al costs lnduded 

inBCS 

Spare parrs 25\. 75-.,. Al COSIS included 

inBCS 

Fa~rO') overnea-js AR costs are included in BCS 

N-:;!e R;!"' ~!e·!a· U!rftfres and erie·;i,- are conslCiered as JOO'"' va·id:>.; 

Laoour. Marnrenance and s:>are parrs are considered as J~ fixed 

\.-\.!. PROl>l CTIO'.\ ~ SAi.i:~ PHOGR-\ \l\1E 

a) Capacity utilisation 

1: ·~ e•:>eete<: rt\a: szarting with 5750 MT "'the f11s? year if will rake till the 61h yea· 

to reach rur. capaciry This slO\llo gr0\llo1~ is d~ to drtticult marketing srruart0" 

., 

·I 
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b) Local & Foreign SaleS 

In lhe case of ecs. the loCal saleS is taken• 900 tonneS per anrun constart. The 

balanC8 wil be exported. In the case of SodUn Sulphale. al saleS are loCal saleS-

c)PrtceS 

Ex factory pric8S are. 

BCS Local 

BCS Export 

Sodium~e 
(Only local) 

-ZS 2287perTonne 

- ZS 21425 per Tome 

-ZS 300perTonne 

x.A.3. WORKING CAPITAL 

DayS coverage 

Receivables 
Raw MaterialS - A 
Raw MaterialS - B 
Utilities 
Energy 
Spare parts 
WOfk in progress 
Finished goods 
Cashon hand 
PayableS 

-30days 
-30days 
- 7 dayS 

- 7 days 
-360days 
- 2dayS 
-10 days 
- 1 day 
-14days 

25% of inilial working capilal has been ifdJded as initial fixed investment 

X.A.4. FINANCIAL SCHEME 

a. lnftlal Investment 

Equity -40% 

Long tenn loan • 60% 

b. Loan conditions 

Interest - 16% (Nominal) 

Grace period · Repayments to start at the end 
of Second Year of Commercial produetion. 

Repayment pattern - 10 equal anooal instalments 

l 2f~ 
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Financial and E.:onomic E:..raruarior. 

lnleresl dunng constructian • Financ:f'd by flQUll! 

c. Working capital 

25"0 of nlia! worlung ~ as flna~ect as inil&al ~"esr~ 759t as a~~ to 

be a short terrn revolving loan In;~~:.: !S zss~~ :·:- :>e ~4°:. {:iom-~: · T~ 

increase ol worlungcapilal ~eo"' 'eo• 2 (0 Yeo• o _., t>e f.nanced tr~. o"ll:e;nal 

resources 

TAXATION 

Tax Rate 

Tax hOliday 

l~cam~ 
fOtWard 

• SO':. Consranr 

· S Years 

· 15 Year~ 

No dividend payments assumed 

.1 :~7 
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Financial & Economie Evaluation 

X.B. E\'Al.l"ATIOS TABl.E 

11.500 
tonnes 
annum 

IRR (bi!f.:ll'e ta>;, 18:.< 

(nol in COMFAR Schedules) 

IRR (After tax, 156'\: 

Net present value 10999 

(OOOZ$) 

Break Even 67"C 

Pay baCk period 5years 

11.500 
tonnes 
•nnumat 
7D'a 
capacity 

t ~:_ ... -

11 S":o 

2329 

6yearr. 

7200 
tonnes 

9' 

1016 

105%. 

8 years 

From rhe figures in rhe evaluarion 1a01E' it is ~-·~ rha: the plant of 7.200 ror:nes 

pe· a·no.1~- :::a;ia:::; is no: financially ,;ia:>:= ~:'\-= reasons for rt~ poo: 

financial ourloolo. tor the 7200 tonnes Pf>r annun' plan! art-

a) Poor input efhciency (Ra'A' matena!s Energy Labo~r· 

bl Higher ntial investment per tOl\ne of c.apacr., 

In view of these_ the smanest feasible capacity *OUld be the 11.500 tonnes per 

annum plan! 

T~ hg.Jtes tor the 11.500 tonnes plant are accepcable an financial terms 

All further evaluaiion is done only for tl"IP. 11.500 tonne. pla~ 

Return on Equity (ROE) 

The Return on Equily has been calculated with the help of the Net Income 

Statement in the enclosed COMFAR tables (page No 227) ·J 

,. 
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Fir.ancial and Economic Evaluation 

The Project is expected to incur los~-· tor the first ·hree years (wilhoul inllation) ol 

starting commercial production. H~''' ~- effecliveif. there wil be no return to the 

investor for a long period ii the cor ,::;r, .ie:1on peril..c.I is taken inlo account. Even 

after this period. the average return on t?Qurty woukJ be a maximum ol around 26~ 

which is moderate. taking note of the r:sks involved in the proiect. 

Cash GeneratiOll 

There is likely to be a cash deficit for two years after start ol commercial production. 

This will be due to the low capacity ~11:!.ation .ind lhe debl servicing required. 

It will be necessary to finance these cash short -falls. either througi fresh injection 

of capital (subsidy, equity. fresh loans) or through conversion of the interest payable 

during this period as a fresh loan repa~able over a minimum of five equal annual 

instalmenlS {page No.225). 

A chart depicting the debt service o:,..,erage is enclosed as part of the COMFAR 

schedule as wel as a chart al the dt·l •I 1-quity ratios (page No.207). 

A chart of the Net Profit to tolal sale-. 1:. enclosed (page No.208). 

Sensili,·ity 

The sensitivity has been done (pleas'! refer chart page No.210) for vc:ri<:tion on 

Sales price, operating costs and irnl:<.: :nvesrment 

The project is extremely sensitive to '·et• ialions in selhng price. A 10% i.1crease in 

operating cost would bring down th·~ IRA ro 1us1over10% 

Secondly. the pro;ect is also sens111w to vanario111n selling price. A 10% docrease 

in selling price would result in drop ul IRR to appro>umately 8%. 

The project is not very sensitive ro changes in inilial inves1ment. 

In view of high sensitivity 10 opera111q i:osts. a version was generaled assuming 

that duriesltariffs on imported raw m<1terials would be waived by the GovE-rnment 

of Zimbabwe 

·1 
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Financial and Economic Evaluation 

The tolowlng are the likely flnanclal results: 

Internal rate of retum (After tax) 17.6% 

Net present value (000Z$) 15,267.12 

With this there is a &.1bstanlial i111XOvement in the Cash balance. In this case. the 

only suppcNt the project would need would be an additional years grace pericd for 

repayments. 

·J 
~· 
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Financial and Economic Evaluation 

X.C. ECO~O~llC A."iAL YSIS 

As the~ exchange rate is no1 available tor Zimbabwe. the economic and as 

the cost benefit analysis is limited ;.nd cena1n simplified methOds were used for the 

economic evaluatiOn 

The cost benefit analysis is done only for the plant of 11.SOO tonnes per annum 

capaciry. 

The crileria for analysis are: 

a1 The fConomic rate of retum 

bJ Absolute efficiency test 

cl The value added 

di Foreign Exchange 

Tne calculattons for these were pre;:>a~Kf u~1ng CO~~i=AR COSi beneh: mOO..ilt: 

The assumptions used were. 

ii) 

Foreign component 1n local eoui:>ment 

Transfer payments ehm1nated Local 

Raw Material & Capita' GOOds 

lmpo'led rta~ Materia1 & 
Capttai GOOds 

111· Import subsfltLJtion. 

L..ocaJ sales ot BCS (900 tonnes) takc:r bOrder prices Wlthe>Ut Out) 

a\ Economic Rate or Return: 

. 28"-: 

· 20~ du:, 

The rate of retum was found to be;>~ c..._ and this is 8-5 points more than the fnanciar 

retum after tax The major reason tor this ditterence is the ehminahon of d•Jt•es 2nd 

talles 

1 .·~ 1 
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Fanancial and EcoriOrllic Evaluation 

b) Absolute Efficiency Test: 

The project passes this test as there is a net social surplus of ZS 87 7€ mllion 

which is 65% ol the net national va:i..1e added 

c) V3lu~ addfll 

As an illustrat:on. the sixth year o! production was considered. the tota= gros,; 

Domestic value addilion was found to be 50°..0 of the value of output This amounted 

to ZS 12.06 milion. This broken down into 

Depreciation 

Wages 

Social Surplus 

Profit 

Government 

Unchstributed 

- 2.57 r.1iliion 

-3.21 million 

- t . 79 mi:.1or. 

- 2.09 miiuon 

- 2 40 mi111or. 

(all figure:; ir. Z S1 

The net national value added was 4Q< ~ ~! ou:;:>u! 

d) F orei~n E,.;change 

AJ, the foreign exchange earnings from expar;s ot the produ::: ~:..:Ii a:.:~ - -.; ~~:.­

the PT A countries The inflows would accrue through the foll0W1ng scena•1os 

ii Alt sales paid for in hard currency 

ii) Ali sales paid for through ba~er ot goods othe:w1se 
imported through hard currency payments 

iii) Reduction ol deficit in the barter system for Zimbabwe 
(if Zimbabwe has a deficit). 

iv) If Zimbabwe has a surpus in the barter system and the 
trading partner has neither the goods nor the hard currex, 
to settle the payments 

In the finc'lncial analysis it has been assumed that all expart revenues are paic ir. 

Hard Currency (foreign Currency) The imported materials 1n rves:m~rr. as~~: 

as operating costs have been considered as payments m harj CJr:"e:ic; 

., 
j 
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financiai and Economic Evaluation 

As the panner .countries in the PT A are cilso passing through difficlJties reJarding 

the availability of h.:•d currency. serious efforts are required to source the needs of 

Zimbabwe from these countries s? !t-i.11 the bartE>· s~ :>!e'TI •S successful 

The share rJ hard curren.:y sa!es ncs~" I.it- a m1'.11rr>ur:'l c} 4~'"' 1n order to taJance 

the foreign currency out flows on c.ccount of imported raw ma:erials 

lndirttl cosls'benefil!i 

The only ma,or indirect cost of th."' pro1e~1 could be en·.;1ronmental pollution from 

the proi£:t Adequate precaution;. net:>d 10 be rai.en to minimise pollution 

Precautions are also necessa:y 10 ma•.r: s..ire Iha: 1:,e hea~h of the emplofees is 

not endangered 

A major benefit from lhe project could be II-..? spin off of many new industne> using 

sod1urn d1chromate as an 1n1ermPd1ary p•oduct Man~ o! these could bf- in the 

., 
_j 
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Financial ancf Economic Ev;il11at1on 

X.0. CO:\Cl.USIO:\S 

After a detailed study. it is observed t•l.-tt ct plant smaller than the one recommended 

in the report that is. 11.500 tpa of BCS v.ill 1101 be v1<1lile 

The product from the plar( of 11.500 tp.i would be substantially more expensive 

(FOB) than the international market price 

This is partly due to the smaller sile of this plant compared to some of the 

international plants and partly due lo the high cost of essential raw materials in 

Zimbabwe. 

Due to this it would not be possible tor the products from the project to compete 

effectively in the international marl.:ets Hence. it is essential that any markets for 

this product will have to be found in countries where preferential tariffs could be 

obtained to make it compelitive with international sellers 

Zimbabwe·s own consumplion of the product at 900 tonnes would be less thanB °'o 

of the total production at JUI capacity 

Such preferential tariff coUd only be sought w1tt1111 the PT A region J·Jdging from 

the figurl.>s. even the entire PTA re';)!OI' comprising 20 countries does not hold 

adequate market potential IOI the fu:I produc.tion ol lhe proiect 

The critical factor in determining llw capacity of the plant is the production of 

Sodium di-Chromate which is an intermaliate product 111 the manufacture of Basic 

Chrome Sulphate Sodium di-chromate could be utilised as an intermediate raw 

material for many other products inclLKlmg electro-plating. chemicals. pigments. 

ere 

The production of BCS in Zimbabwe could only be possible if its production forms 

a part of a chrome chemicals com1 dex where a number of products based on 

Sodium di-chromate are manufactured 

In such a case BCS cotMi be prodUl:t.'cl 111 much smaller quantities and marketmg 

the product would be feasible 

If such a chrome chemical complex is 10 be sci up. 11 will ne-ad a completely new 

study. as it involves a detailed study on the market potential of a number of such 

chemicals in and around Zimbabwe 

J 
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Annexell.Z 

TER.\1S OF REFERL~CE 

GeneralBeckgroundlnfonMtion 

1) Origin or the r1qunt tor lhe preparation or• detailed tNslbllity s1udy 

This proied was one of the several proiects idenlilied at the lnvestmP.111 Promolion 

Meeting for SAOCC ~held 3-7 November 1986 in Harare. Zimbabwe. 

The Govemmenl of Z-irnbabwe. ttvough its Minislry of Industry and Technology. 

has requested UNIOO by lelter dated 16.311987 10 prepare a feasibility study. a 

request which was ofticialy contumed and endorsed by UNDP Zimbabwe. 

according to the Residenl Representalive s telexes of 4 and 29 Seplembef 1987 

If Zimbabwe could also manulac1ure Chrome Tanning Salts. lhe benefits to all 

SADCC coun1nes would be manil\lld Not only would there be a large sa·.1ngs in 

foreign currency imports and a greater economic independence from South Africa. 

but also security ol supply and value added factor to a portion ol the Chrcin•ate Ore 

produced 1n Zimbabwe. Today. at 1-::. ~:;>art of the Ore produced iS ei.~.rted to 

Europe only to return to Africa in Itri'!~.· rr. ,jf .:hr.:>r.lo?- 7 .:.nn1ng Salts at a \ .e-r · much 

inflated price. thereby const1lu!in!l an a,·oidable drain on foreign cr.rrency 

resources 

lnveSligations into the feaStbilily of proc;uc1ng Chrome Tanning Salts 1n ::x>Wder 

form indicated that the project would nvr be hnancially VJable unless locally a 

tannery hide output of 550.000 hlOe!> per .:snnum could be guaranteed agar:ist the 

actual output of only 350.000 These hidP outputs are equivalent to 88C• tons and 

560 tons Chrome Tanning Sah poY.cter respectively The project was rt ~refore 

shelved as · not viable· 
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Since the period meudoned lhe base on which the ·not viable~ ~usion was 

reached has chenged radialy lor the better F .. Slly SAOCC has come into being 

and. wlh •. Increased c;o.operalion belween the stales making up Is memt>ership. 

The ·nor viable" condusion f8qllires urgenr review in lhe light ol lhe known facts 

ilemized below: 

(i) Zimbabwe"s hide production is in the region cf 350.000 hideS annually and that 

ol Botswana in the region ol 300.000. giving a combined total ol 650.000 hides 

This is wel abolle .the viabBy figure which previously reached 55Ci.OOO. 

(Ii) SAOCC counrries such as Zambia. Tanzania. Malawi. Mozambique. Angola. an 
produce hides in quanlily though actual OUlpul is no1 known However. lhey are 

thoughl to lack tanning capecily and t'"'a1 thoSe hides which are exported by these 

countries. are delivered in the salt curec: raw Slide BOlswana and Zimbabwe have 

lhe 1anning capacity 10 convert these cOUOI~ hides into the semiprc-ct=Ssed 

wetblue state pending development o' ~heir own tanning capacity 

It follows logically that. if hide at.cputs from SAOCC countries other than Botswana 

and Zimbabwe are added into the !Ola' lht> prodUC't1on of chrome tanning salts in 

the SAOCC area is almost certainly viabie at the present time 

2)Preconditions for the investment proposal 

The Government of Zimbabwe·s curr('nl devP.lopm'!nl plan is based on , ,....1erage 

growth rate GDP of 5 per cent To ac•1·~·e lhis the following investment measures 

will be pursued 
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lnveslmenl in productive and e11poct orierjed sedOIS by public and private financing 

wilh external resources suppolt. 

Investment in import subslilulion inclislries that utilize locally produced raw 

materials. 

Judicous anraction and applica1ion of foreign investment in partnership with local 

capital with a view lo expanding the procilctive capacity of the e -:onomy and 

developing Zambabwe·s technologica. capaciy. 

The volume ol raw hide prociJction varies with climatic conditions such as drought 

and other factors and. over the last ten years. has averaged 578.000 pieces The 

d;!ference between tannery takeup and actual hide production has in the past been 

exponed as sallcured raw hide. Since 1982 lhe trend has been to lower slaughter 

rates and meretore lower hide proJuction. Estimates tor 1986 are as low as 

.:00.000 pcs Th;s is barely sufhc1ent to meet local needs and hnished leather expon 

ln111ally the hide shortage was met by lhe r,old Storage Commission which is a 

paraslatal organization and the largest hide producer in lhe counlry. agreeing 10 hm1t 

raw hide exports to 25 per cent or production However. with the continuance of 

fa!hng sla:Jghter rates. tanners are increasingly calling for a ban on an hide exports 

Basically. there are three stages 1n the conversion or raw hiOe lo finished leather. 

These are lhe slaughler and flay of the animal followed by lemporary curing of the 

hde. usually with common sail or by survshade 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 lealher with chrome tanning sails. The 

third s1age is conversion of the semiprocessed wetblue leather into finished ~ather 

or the required colour. flexibility and finish for final manufac111re into lealhergoods 

and footwear. Hides can be exponed either in the form or sail cured raw hide or in 

the form or wet· blue 

In connection with the export of semiprocessed wetblue hides as opposed to sail 

cured raw hides. a point of tremendous signihcan.;e 10 the whole ol SADCC Africa 

hes in the laC11ha11anneries 1n Europe. which conshtute the main export market. are 
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being inerHsingly harY1J1red br several anlipollutiOn regulatiOnS. Compleance wilh 

such regulatlOOS is both aillieul and expensive. In consequence. overseas tan­

neries are increasingly anxious IO move away from traditiOnaly in1>0fted san cured 

raw hides inlo lhe import oC semipfocessed wet blue for the producliOn or which 

chrome tanning sans are a basic requirement. II should be noted that one ot the 

conddiOns tor the .-establishmelt ol basic industries in Zimbabwe iS that such 

industries should in no way conlrb.lte to lhe poUulion ol the envirormenl. It iS 

therefore expected lhat the Govemmenl would ensa..re thal regulatiOns relating to 

industry and envirorvnenl will be properly adhered to. 

Zimbabwe has a large percen1age or the workfs reserves ol Chrome Ore. One or 

the products which could be poduced trom this resource is Chrome Tanning Sah 

which is used in the leather industry in the primary tanning process tor raw hides 

and skins The total regi0na1 re<J.11rement lor chrome tanning sahs is at present 

1mponed although the produetion ot a IOcal subshtule was anempted 1n 1977 This 

plant. owned by Rt0 Tinto. produced a ltQUid form or Chrome Tanning Sah rather 

than. as with the imported produd. a spr~ydned powder. Consequently transpon 

and delr .. ery costs were high Also. while the product proved usable. there were 

prcblems of vanalion in percentage of chrome content and crystallization during 

winter From an OP""rational point ot view the IOcaliy produced Chrome T ann1ng 

Salts proved to be more expensive than the 1mpor1ed product 

Regt0na1 demand is thought to be as lotlOws 

Zimbabwe 960 tons per annum 

Botswana 400tons P a 

Zambia 100tons P a 

Malawi 1001ons P a 

SA DCC 100 ions P a 

Total 1,660 tons p.a. 

The current landed cost ol Chrome Tanning Salls is ZS 800 per Ion and therefore 

mat1i.et dema:'ld is eshmated at appro•1matcly ZS 3.000.000 pa 1n the SAOCC 

region 
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The ~ion ol Chrome Tanning Sans would involve the use ot chromium ore 

converted to Sodium Ctvomate USing Soda Ash and heat The $odium Ctvomale 

is convened to Sodium Dichromale wilh Sulptlllric Acid and reduced with Sulphur 

Dioxide or Sugar Molasses 10 form a Chrome Slurry wilh a 1210 16 per cent Chrome 

Oxide oon1ent (70 per cent mass per volume). The side produee Sodium Sulphate 

is recovered 

The Sklrry is then spray dried 10 yield a Ctvome Tanning Sall with a 25 per cent 

Chrome Oxide c:onlent The dry ~ is bagged for distribution. 

To undenake this process. the to!lowing faci11t1es would be required 

1) 8-10.000 tons ot raw Ore 

2) 2.000 tons ol Soda Ash 

3) 2.000 tons of Sulphuric Acid 

4) 700 tons of Molasses or Sulphur 010xide 

5) A ball mill 

7) Tanks. agitators. separators and liners 

8) A spray·dry1ng tower tor 2.5 tons of liquid per hour 

The scope of conlraclin~ scniccs 

The consultant is expected to prepare the feasibihty study in accordance with the 

UNIOO approach and methodology as embodied in the Manual tor the Prcpar ar.on 

ol Industrial Feasibihty Studies (101206). The auached "Guidelines lor Comm1S!.•Ort· 

ing Feasibility Studies to Consulting Firms· are an integral pall ol thcse "Terms 01 

Reference· (TOR) and were eslabhshcd in an a11emp1 to standarcSiZe UNIDO·s 

pre investment work 
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In accordance with the afore-mentioned UNIOO ·Manual tor the Preparation ol 

Industrial Feasibihty Studies·. the leasil>ility study has to consist ol 1 O chapters. each 

providing detailed analyses and information in lhe way outlined below 

Section I Executive summary 

Section II Project baekQfOl.ind and history 

Section Ill Markel and planl capacity 

Section IV Materials and inputs 

Section V Location and site 

Section VI Pro1ect engineering 

Section VII 
Plant organizationanli overhead costs 

Section VIII Manpower 

Section IX 1mplementa1ion scheduhng 

Section X F 1nanc1a1 and economic: evaluahon 

The teasibihty study shOuld dehne and analyse in detail an the critical elements that 

relate to the economies and technology tor producing Chrome Tanning Salts. 

1nclud1ng size arid nature of current and optimal demand. pro1ected demand. modes 

and channels ot d1str1buti0ro of finished products. mar11.et1ng strategy and sales 

promotion. related costs. feasible normal plant capacity taking into account 

demand. •w.;hnology and available raw matenals. the various raw mater;al options. 

their availability. su1tab1hty and costs. location and site of the plant. pro1ect engineer· 

1ng. select.on of commercially proven process dvailable tor hcens1ng and know·hOw 

transfer. hst of equipment and machinery required tor each plant section. their 

spec1licati0ns and costs: process flow diagrams: ulihlies required. quantity and 

costs.infra structure and other tac1hties relating to selected loeation and site: energy 

consumption and cost. manpower requirements. labour and stall. local and ex­

patriate. training requirements. moGe ol implementation and time schedules and 

related costs. selection or engineering contractor. hnanc1al analysis investment 

costs. producti0n costs. sales revenues. pro1ect financing plan. and ascertaining 

commercial prolitab1h1y. scns1h'J1ly analysis factors allechng emerging prohtab1hty. 

costs of ra·N materials. selling priee of tin1shed products. constraints on cost 

rcduchon. economie evalua1i0n contnbuti0n or pro1ec1 to ttte na1tonal economy 
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The feasibility study ol the consulling firm should conta~ a complete evahJation. 

applying whenever possille. compuier supported analylieal methc..:is such as the 

UNIDO C001>Uter Modellor Feasibility Analysis and Repc>fting (COMFAR). 

CIOse contact will be established wilh the Lea;her Institute ol Zimbabwe (LIZ} which 

will alsO guide and support the consulting firm·s e•perts in their work and in their fact 

lind1ng 

The project will be implemented by a consuning firm under subCOntract with UNIDO. 

The consufting team wil consist ol three experts. one Chrome-Ore processing 

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

For Ille per1ormance ol h•S obligation under the contract. the Contractor shall make 

available a total ol 6 man-months ol services as follows· 

1 Team leader (expel1 in Ctvome Ore processing) 2 m1m 

1 Ma°'et'F1nancial Analyst 2 m!m 

The Government has conhrmed that 1t will provide transportahon. accomodat1on at 

lhe UN rate and counterpart personnel (2 chemacal engineers. m1n1ng expert. 

t1nanc1a1 expert. secretary and dransmen) 10 assist the consunants in their tie Id wo°': 

provic1e 1nlormati0n and data as req1..ired Olhce tac1hhes and local transportation 

will also be provided to the consunants The Government contributions will be in 

kind and'or local currency 

( ;encral time schedule 

The Contractor will keep the tcllow1n9 11me schedule 

The team 1eacJer of me consulting firm will be briefed for two days m Vienna 
prior to me deparrure of the team to me pro1ect area 

T fie team leader will be dct,,,cfed for two days m Vienna following the work m 
the pro1cct area 
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A progress report wiH be submitted ar mid-term during lhe worll in the project 

2rea. 

A draft final report wiN be submined to UNIDO within six months from tlle date 

of commencement of the field worlc. 

The final report will be submilted one month alter the Contractor has received 

UNIDO·s comments on the dratr final report. 

Personnel in the field 

The Contractor's team shOuld consist of at least 3 specialists. VIZ · 

(a) One expen 1n Chrome Ore processing (suggested team leader) whO will be a 

geologist or an inorganic chemiSI wath extensive experience 1n Chromium Ores 

upstream and downstream processing He will suggest suitable methods and 

equipment needed tor roasttng and leaching ot Chromium Ores and conversion to 

Chromium Salls tor leather tanning He will also take into account the safety aspects 

1n processing Chromium Ores 

(b) One expenenced plant design engineer whO in consultation with the expen 1n 

Chromium Ore processing. will select surtable s1te(s). provide the basic design ot 

the plant. hst of equipment. buildings needed. ulthty services and manpower require· 

ments with probable cost 1n local and foreign currency 

(Cl One Market/Financial Analyst with experience in project preparation and evalua· 

lion. preferably acquainted with computerized methods and 1n the assessment ot 

market potential. distribution, sates and marketing ot Chrome Tanning Salts. ex· 

penence 1n developing countries highly desirable: 

The team should have access to specialists in other helds. as needed All ot them 

should have praelical knowledge of developing countries. The Contractor may 

suggest another compos1hon of the team and the allocat1onot man· months proposed 

above lor UNIDO's consideration 

Parlicipalion of l'ounltrparls in lhe Conlraclor's \\Ork. 

UNIDO requests that the Zimbabwean counterpan be associated at all phases with 

the Contractor's work in order 10 lam11taraze them with the pro1ec1 trom the very 
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beginning Potential Investors. inc..lud1ng development financing or industrial 

Investment lnstilutionS. should also be involved at an early stage of the Contractors 

work. whenever possible. 

1..A.""iGUAGE REQllRE\IE~TS 

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 draft final report in English 

(b)The Contractor will submit to UNIDO 35 copies of the final version of the 

feasibility study. after a discussion 111 UNIDO has taken place and the parties 

concerned have had an opportunity 10 comment 
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Anr:~xe 111.1 

LEATHER: An Underst~ndin&: 

CHROME TANNING. PRACTICE. 

The primary lunctaon ol the taMing agent is to st3'lilize the collagen labers so :hat 

they are no longer biodegradable. The manufacture ol leather can be divided into 

three separate phases. Histi>rically. the first took place in the beam house wt ·e 

the skin was prepared lor tanning. The next phase was oone in the lanyard. The 

last phase is taniShing. The beamhouse was so named because the steps carried 

oul 1n this pan ol the process originally were carried out by hand. with the skin laid 

over a log or beam Tanning was done in an outdoor lanyard in pits or holes in the 

ground containing the tanning soluhons. Finishing was developed much later and 

protects the grain surface ot the hide and enhances its appearance AlthOugh 

methods ha\·e changed greatly. the beamhouse and tanyard still eust in l'TlO\lern 

tanneries Some of the proteins in the raw skin rrust be removed an order 10 make 

satisfactory leather. In addition. the collagen fiber structure must be mod1lied to 

allow lull and uniform penetration of the tanning chemicals All of the lollowing 

factors have an ellecf on the product ot any step ol the leathermak1ng process 

temperature. lime. concentration ot rt?actants. and the amount of mecha:'lical action 

The hides generally are received by the tanner 1n a salt-or brine-cured conj.:1on 

The curing dehydrates the hide. which may contain as much as 14% of its weight 

as salt A fresh hide contains ca 64% water: alter blane curing 11 contains ca 45~· .. 

waler and 41% protein. only 213 ol which is leathermak1ng coUagen. The hrst step 

tai.en by the tanner is to remove the san and to rehydrate lhe fibres by soaking A 

detergent usually is added 10 speed up the hydrahon. The soaking procedure also 

removes water-soluble proteins and washes the hide tree ot manure and dirt. The 

period ot soaking generally is trom 12-24 hours. 

Next. the hair must be removed The keratin has a large content of Sulphur 

containing AmiM Acids. mainly cystine This Amino Acid"s 01sulfade cross-links 

stabihze the Protein molecules. resun1ng in a stable hair fiber. Hair removal can be 

accomphshed with a saturated solution of Calcium Hydroxide (Lime) alone or 1n 

comt>1na1a0n with a sharpening agent. eg. Arsenic or Cyanide (both of which are no 

longer used) or SOd1um Sulphide or SOd1um Hydrosulphate Ume by itself does not 

d1ssoh1e the hair but only loosens •I in the base of the hair lolhcle for easy removal 
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by an un-ha11ing machine. This labour- inlensive apparatus scrapes the loosened 

hair trom the surface ot the skin and is termed a hair-save process. 

Because ol the small market tor hair and the importance or time. a hair-bum process 

more commonly is used. Although Sulphide al a pH greater than 11.5 can dissolve 

the hair in as tinle as 30- 40 min. the usual Sulphide unhairing process takes lrom 

4-6 h. Allhough ii iS rapid and r9CJ.1ires less manpower than the hair- save process. 

it contri>ules heavily to the poDution load (BOD) in the tannery effluent. 

In many tanneries. the relatively brief unhairing step is followed by a longer ( 4-16 h) 

liming step The spent unhairing liquors with the dissolved hair are drained from the 

hides and a fresh saturated lime solution is added. The action or lime nor only 

loosens the hair but opens up the collagen fiber structure. Collagen swells outside 

ot its isoelectric point in either Acid or Base in 8-48 h. This swelling leajs to 

subsequent fibre separation and allows rapid penetration or tanning chemicals 

Additional proteins also are removed in the tuning stage, and some hydrolysis of 

am.de side chains of the collagen lo acid side chains takes place and aids the tanning 

reaction. since the acid groups are the primary source ot b1nd1ng tor Chromum 

tanning agents 

The hmang step. when complete. is followed by dehming and baling The hide is 

washed 10 remove soluble hme and hair particles. Al this point. the stock is at a pH 

or 12 5 The most widely used deliming salt is Ammonium Sulphate. which lowers 

the pH to 8-9. a range in which the enzymes in the bale can act properly. The bate 

is a preparation ot pancreatic enzymes that usually are absorbed on sawdust. The 

etteclive enzymes are proteases which break down additional miscellaneous 

proteins Baling action usually is shor1. ie, ca 1-4 h. lnvnedialely afterthe baling. 

the hides are pickled with sulphurie: acid 10 lower the hide pH lo less than 3. Sodium 

Chloride is added to prevent acid swelling. A lull pickle requires al least two hours. 

Because the addition ol a strong acid 10 water generates a great deal or heat. care 

musl be taken lo prevent denaturalion ol the collagen Once the hide is in lhe acid 

condition. 11 is prepared tor the tanning operation 

At a pH ot 2 8. Chrome Sulphate (usually Ca 33°1. bas1c1ty) 1s soluble. Aller the 

tanning solution has been allowed to fully penetrate the hide. lhe pH is raised slowly 

with Sodium Bicarbonate By the hme a pH ot 3 4-3 6 is obtained. the Chrome has 
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reacted with the collagen to prodilC8 a tuly preserved. tamed hide. At lhiS point. 

the hide is said to be in the bUe. AlhOugh specific procedures are followed in the 

beam house tor a particular type ol linished leather. the blue stage allows man1 

options in the next phases ol lealher manufacture. 

The tanned hides generaDy are stacked ovemighl and the ~hrome further fixes onto 

the collagen. They then are put ttwough a hide wringer so that they are almost dry 

to the touch and then are sorted tor qualily and thickness. Each hid'! is selected to 

be made into a particular leather prcdJct line. eg. to be heavy- or lightweight shoe 

leather to be naked grain. or. beeaUse ol poor grain condition. to be heavily finished 

Once the choice has been made, the hide is splil to the desired thickness. The spht. 

which is from the flesh side ot the hide. is either sold to a split tanner or is processed 

further 1n the same 1annery to make splll leather. 

THEORY 

Chrome tanning generally is carried out by adding the acidified hide lo an aqueous 

solution of tnvalenl Chromium Sulphate ol 30-50% basic1ty. By using a combination 

of gel· permea1ion chroma1ography. gel eleetrophoresis, ion-exchange chroma log· 

raphy. and spectroscopic lechniques. ii was established that there are al least 10 

ionic and neutral complexes in a 33% Basic Chrome Sulphate solution. 

The reactions ol these Basic Chromium Sulphate tanning solutions with hide 

collagen have been studied. II is firmly estabblished that cross-linking is ac· 

comphshed by bonding ol the various chromium spices with tree Carboxyl groups 

in the collagen side chains. The liming of hides is effective in providing additional 

Carboxyl groups by chemical hydrolysis or Amide side chains. 

The reactions that can take place as the Carboxylate ions. which are attached to the 

collagen. enter one ol these complexes. The Carbo)lylate group can displace water 

lrom the '°" (9% abundance) lo form monodenlate bonds. or bidentate coordinate 

bonds with b1nuci.aar complexes. 

Two mechanisms by which cross-linking can occur are straight-forward enlry ol two 

C arbOxylale JOns into the same chrome cofl1)1ex and olalion which involves elim1na· 

1ion ol water and formation of a linkage between two complexes. The olahon 

reaction is favoured by an increase in the a111.ahn1ty ot the reactJOn mixture As the 
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reactions proceed and multinudear complexes form with muliple olate bridges. 

Hydronium ions are released and highly stable Oxalate bridges are fonned. There 

is evidence that Biden&ate Sulphate groups remain in the final a>"1)1ex alter curing 

and drying. Apparently they play a role in ifT1>roving stability of the complexes 

Simi•ar coordination complexes are involved in other mine~ tannages. All of these 

complexes can be reversed or modified by acids. sals. strong bases ancJ chelating 

agents. Chtomium complexes. athough more diffiQJlt IO form. have the advantage 

over other complexing cations of reacting much more slowly in these ligand replace­

ment reactions and. therefore. prcxlJcing leather that is more stable and serviceable 

in use Chromium 3+ also is unique in its resistance lo Oxidation. 

VEGETABLE TANNING. PRACTICE. 

Leathers made with a full vegetable lannage are used for shoe soles. behs. saddles. 

upholstery. lining. and luggage. Vegetable tan~ng produces a fullness and resilien­

cy characteristic ot only this type of tannage. II has certain molding characteristics 

so that. 1n sole leather. a shoe is produced that adapts lo the shape ot the individual 

tool Vegetable-tanned leathers also have good strength and dimensional stability 

and. thus. lind use 1n power-transmission bells Their Hydroph1hc character is a 

great aid 1n shoe linings tor lhe removal ot perspiration from the foot 

Vegetable 1an1ns are the water-soluble extracts ot various parts ol pl- •• matenals. 

1nclud1ng the wood. bar1i.. leaves. fruits. pods. and roots. Some sources contain up 

to 20% tann1'l The extraction process yields a mixture of tannins and nontannins. 

the higher the proportion ol tannins 10 nontannins. the more valuable the extracr. 

The tannin content is analyzed by an empirical method involving the reaction ol lhe 

extract with a specially prepared hide powder under specified conditions In general. 

the same steps are carried out in preparing the hide for vegetable lannage as are 

earned out 1n preparing the hid .. for chrome tannage. eg. the hair is removed by the 

same chemicals However. a much slower process is used and. frequently. involves 

as IOng as five days of soaking in pits The hides are exposed hrst to saturated 

solutions ot lime and then are moved into olher pits in which small amounts ot 

Sodium Sulphide are present Initial exposure ot the hair kera11n to the alkah 1n the 

absence ot Sulphide produces a reaction known. as immunization The main 

chemical reaction occuring 1n this process is a conversion ol the crysllnyl residues 

in the keratin to Lanthionyl residues. the laller provides a much more ~-table 
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cross-link to the protein than the tonner. The resuling hair fibre is rruch resistant 

to chemieal anack than is the noninvnJnized fibre. Al the end of the live days. the 

epidermis and hair have been loosened in the tollieles by the chemicals and are 

mechanically scrapped from the hide in unhairing machines. This lengthy liming 

and dehairing step is necessary IO open up the fibres ol lhe hide in such a way as 

to prepare them for penetration by the vegetab'.e tannins. 

The hides lhen are mechanically fleshed and returned to vats where they are 

chemically debmed with AmmoN.lm Sulphate and baled wilh pancreatie enzymes. 

The pH is adjusted ultimately to 5. The hides then are plaeed on frames which are 

lowered into vats containing taMin solutions and are genlly agitated They are 

sub1ected over a number ol days to a series ol vegetable tannins ol increasing 

strengths Slow. thOrough penetration ot the hide is accon1)1ished withOut case 

hardening (surface accurrulation ol tannins} This may be done by moving the frame 

from pit to pit where tanning solulions or increasing strenglhs are present or by 

~umping solutions ol tannins trom pit to pit over a period ol time while the hides 

remain 1n one pit. The entire process takes three weeks. The tanning liquors 

normally contain Phenolic syntans (synthetic tannins) tor color control and Na;:>h· 

ltlalene syntans tor sludge d1spersancy 

:-'~cently. a more rap;d. m1n11rum-ellluent vegetable tanning system. known as the 

L1ntan process has been developed The limed and bated hides are treated tor 24 

h 1n a pit with 5°1. Sodium HexametaphOsphate (CalgOn) solution and suthcient 

Sulphuric Aodto achieve a pH ot 2.8 at the end or that time. This part or the process 

has become known as lhe Calgon piekle. 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 tor a more rapid vegetable 

tanning process. and the recommended one with varied concentrations or wanle 

(mimosa) takes 11 d Again. the tannin liquors are rei:irculated and reused. Further 

1tn1shing of leathers that have been prepared by the liritan process is the same as 

tor thOse prepared by conventional processes First introduced in 1960. the Lintan 

process has spread throughOut the world 

The tanned hides are lur111er processed 1n orde1 to clean the sur1ace ol the hides of 

e1cess1ve amounts of tannins (usually unbound tannin) and then are wrung free ot 

excess water and are oiled 01hng 15 earned out 1n a drumw1tho11s added to lubricate 
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the leather fibers plus a variety of materials that may be dtummed into the leather 

for the purpose of achieving specific properties 1n the final product. The recipes that 

are used are largely the inven1i0ns ol the individual tanner and may include powered 

Lignin preparations. Naphthalene syntan. Ep5om sal. com sugar. sans of Organic 

Acids. Bicarbonates. and Borax. Most of the solids are added as such. the sugar is 

usually added in the roollen lonn. and the oil. ol course. as·the liquid. The leather 

then is hung so as to dry slowly tor one week. Al the start. air at 90-95°1. rh and 

no more than 37.8 Deg C is slowly cira.ilated through the drying Iott. The relative 

humidity is decreased slowly so that. al the end of lhe week. the moisture content 

of the leather is 10-12"1 •. 

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) 

cylinder on a large pendulum-type mactline. 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 is regulated by the operator. This operation packs the fibres or the 

leather and imparts a characteristic gloss to the grain The leather is allowed to dry. 

is dip-washed 1n a so tu hon containing a small amount of wax. is redried. and is given 

a l1na1 c:Jry rolling 

THEORY. 

Functionally. the vegetable tannins are Polyphenohc cofTl)Ounds They are empiri­

cally divided into two groups. the Hydrolyzable tannins and the condensed tannins 

The Hydrolyzable tannins are derivatives of Pyrogallol The distinguishing 

charasterishc is that. as a group, they produce solutions when boiled 1n dilute mineral 

acids Chestnut and Myrobalan are typical hydrolyzable tannins. The condensed 

tannins are derivatives of catechol and commonly undergo condensation reactions 

when heated with mineral acids. thereby producing precipitates. Hemlock and Wattle 

are of this type 

It is highly likely that no cross-linking of the protein. other than by the formation or 

Hyc:Jrogen bonds. takes plact? as a resuh ot vegetable tanning This resutts from a 

displacement ot Hydrogen·bonded water molecules by the Phenolic groups of the 

1ann1ns w11h the lorma1ton or Hydrogen bonding between these groups and the 

Pephdc bonds ot the protein chains The large size of these molecules and the large 

amounts or tannin that are u~ed produce a coating on the fibres as well as 1111 the 
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VOids ol the leather. In some cases. as much as 50 wt % ol tannin is incotpotaled 

inlo the hide. 

Sole leather iS the predominanl leather manufactured by vegetable tanning. Proces­

ses for Olher types al leathers (bels. harnesses) made by vegetable taming are 

very similar. Cattlehides are the raw material used for thiS purpose. with cowhides 

producing the lighter (thinner) leathers and steerhides the heavier (thicker) leathers. 

HiSlorically. sole-leather weighl (:hic:kness) has been measured in irons (one iron• 

O 53 nvn). Cowhides yield leathers ranging lrom six to nine irons and are used 

primarily lorlighlweighl shoes. eg. women·s shoes: steerhides yield leathers rang!ng 

from nine to twelve irons and are used in heavier shoes. eg. men·s shoes 

OTHER TANNAGES. 

Chrome and vegetable tanna9es have greater commercial importance than those 

thal are considered below Most of these tannages are prelannages or post-ran­

nages tor Chrome or vegetable processes and are empl<>yed to give such quabl1es 

as hlhng. laghler shade ror dyeing. and reduction or tannery emuent Only oc· 

casionally are they used alOne 

MINERAL T ANNAGES. 

The principal mineral tannage other than Chromium is Zirconiumtannage Zirconium 

1annage has been compared to Chrome tannage but seems to form complexes 

laster Stronger acidity pickles usually are efT'4)1oyed to slow the reaction. and the 

pH is raised more slowly. Extra salt IS used lo repress swelling al the lower pH. 

Pretannage with Aldehyde sometimes is efTl)loyed. Zirconium tannage leads lo 

ra1rly hrm. full while leathers. which unlike Chrome. are white throughout the cross 

section The mechanism or Zirconium tannage is unresolved but there seems 10 be 

an initial uptake or Anionic Zirconium salts al low pH. However. for satisfactory 

rear her quahty. 11 is necessary to have subsequent neutralization. which convens the 

Z 1rconium comp1e1 10 a cationic slate al which lime some Polymeriz ahon may occur 

Aluminum tannage requires very low 1nit1a1 pH and large quan1t11es ol neutral salt lo 

repress both swelling and rapid nocculal10n of aluminum salts as the pH is raised 

This type of tannage leads 10 1ea1hers that tend 10 dry out and lo become hard and 

hOrny unless much sa111s used. even then. the leather rends 10 be flat and papery 
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in reel Aluminum taMage is used in ~.at~n wit~ .:>ther tailt-.ages :li!n.aweJ 

1n&erest in such combination tannages is being generated in view of increaSing 

regulation against ctvome tannery wastes. The following reoommendations ha>1e 

been made: a mimosa vegetable pretannage followed by Aluminum tannage. a 

combined tannage wi&h Ctvomium. Alum. and Glularaldehyde wilh inclusion ol 

Acrylic Acid Polymers 10 increase Alurnnum "-alion and a combcnation Ctvotrium 

and Aluminum taMage to reduce Ctvome waste 

Iron tannage also tends 10 give Ital. papery leather 1n;:ial work indicated poor 

resistance to aging. However. ii seems probable that the earty leathers received 

insuHcient taMage. Iron- tamed leathers have very little commercial importance. 

possibly in part because ol the intense black coloration produced by iron reaction 

with Phenol.cs. whieh are the principal components ol the vegetable tannis and 

syntans so widely employed as retans in tanneries 

Polyphosphates are eacellent pretannages lor vegetable tanning Ophmum 

molecular weights of the Polyphosphates are lrom 1500· 2500 The Liritan Polyphos­

phate-vegetaVle comb1nat10n tannage process. as a no-ettluent rapid tannage for 

sole leather is used by sole-leather tanneries througnout the world 

Silica tannage is ettected by the tormat10n of S1hcic Acid and its penetrat10n into the 

skin in lhe form ol sols of monomeric S1hcie Acid or its low molecular weight polymers 

However. tor tannage to occur. Polymerization ol the sols rrusl take place w1th1n the 

skin The S1hcic Acid is l1aed 10 the protein by coordinate bonds and. at the same 

time. is Polymerized 1n long chains. Olfhrullies in ellecling lh1s reaction reproducibly 

and leather weakness have hindered the use of Silica tanna{,e. ahnough it has been 

used in some instances lo obtain fuller leather in combination with more stable 

tannages 

POL YPHENOLIC SYNT ANS. 

Polyphenohc syntans are low molecular weight condensation polymers ol aromattc 

Phenols. usually with Formaldehyde They usually are Sulphonated tor increased 

~arer solub1hly Initially. wo"' on these materials was carried out 1n order 10 l1nd a 

rep1acemen1 lor th~ natural vegetable 1ann1ns that would be cons1sten11n action ana 

easily purified The vanety. ava1lab1hty. and cheapness of the natural tannins. 1n 

general. have precluded lh15 approach. except tor synlans lhJI were developed as 
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strategc rr.aterialS when supplies rneghl be cut on in lime ol war During World War 

II. Orotan was developed by the Rohm and Haas Company; it was claimed that 

Orotan could completely substitute the natural vegetable tannins as the tanning 

material in vegetable-tanned leathers. However. during peacetime and because of 

their greater cost. the syntans are used extensi~ly only in combination laMages. 

usually following Chrome tannage. They are used to control leather lulness. area 

yield. color. and the electrical charge of the leather. The taner c.:tects dyeing and 

fatliquoring operations 

RESIN TANNAGES. 

The principal resin tannage!: are those performed with the Aminoplast resins These 

are now Molecular Weight. Polytunctional. Organic CO"llOunds whose reactive 

groups are N-methylol or N·alkoxymethyl groups They usually are made from 

Polyamines. eg. Melamine or Urea or Oicyandiamicle. by reaction with Formal­

dehyde and water to form N-methyiol groups or by reaction with Formaldehyde and 

an aleohol to lorm N· alkoxymethyl groups A sirr'4)1e monomeric member ol the 

group is Hexa (m.!!hoxymethyl) Melamine AlkoxylallOn need not be earned so fa: 

as with Hexamethoxymethyl Melamine. Residual amino groups can be Jell 

Monosubstitutt0n rather than d1subslttu11on also can be done. The malenals are 

capat>le ol sell-condensation to release alcohol. or water tor N-methylOI :,.pes. or 

Forma;ctehyde and they react strongly with Amines or Alcohols 

The materials used tor tanning usually are of low Molecular Weight. the degree or 

Polymerizahon being from 2·3. and are wa:er soluble. The reactivity ol the N 

methylol types is greater than that of the N-alkoxymethyl types. bul the laller are 

more stable 10 handling The low molecular weight materials are incorporated into 

the leather by drumming Then the pH is dropped and. under acid catalysis. both 
' 

sell-CQndensatton and reacllon with Amino and Hydroxyl groups ol lhe protein can 

occur' 

Acryl~ resin syntans con1a1n1ng mu"1ple Cart>oxyhc Acid groups have gained 

1ncrea:sed commercial a11en1ton Such Polycarbo.ryhc Actd Polymers can be 

expec,ted lo increase l1.ra1ion or mineral tannages and can eliminate the possible 

toxic hazards from unreacted Phenols or Formaldehyde which might be present in 
' 

some ,ol the other typl'S ot syn1ans 
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Oil TANNAGE. 

011 tanning pcoouces leathers with u~ tharacierislics oi1-1anned chamois 

lealher is very son and slrelchy, absolbenl of waler whch can be readily squeezed 

oul again and. because ii also absort>s grease. is an ideal malerial tor cleaning such 

items as auto windows and spectacles. The 9ease is removed tram the chamois 

by alkaline washes with soaps. and lhe chamoiscan be reused many limes Because 

ol lhe s lftness and suppleness imparted by oi lannage. ii also has been used tor 

tanning furs. Here. however. 10 avoid excessive stretchiness. ii usually is e"l)loyed 

as a combtnahon lannage with Alum. Chrome Alum. and/or Aldehyde lannage 

Chamois leather originally was made from the skin of lhe Chamois. a goathke 

antelope found in lhe French Pyrenees Now. however. ii is made principally from 

sheepskins w111"1 the grain layer sphl oll. afthough other loose-lextured skins are 

employed The tanning process consists ol stulhng the beamed skins with as much 

011 as possible (principally unsaturated marine oils) and then sut>1ec11ng the oiled 

skins to conc1'11ons favounng autoxidalion ol lhe oils Theories ol tannage involve 

nor only Polymenza110n of the 011 but projedions of tannage with Aldehydes formed 

rrom 0•1dah•e chain sc1ss10n ol the oil. Epoxy formation. and Acrole1n formation 

However. 1n v1e"N of the necessity tor tree-radial formation prior to the above 

processes. the case ol formation of these tree radials on the Methylene group alpha 

10 tNO unsaturated double bonds. and subsequent lormation ol Peroxide lree radials 

from these. 1t seems reasonable lo believe lhat d1rec1 free-radical anack on lhe 

collagen occurs This would form strong covalenl bonds that are able lo withstand 

caushc washing This concepl should certainly be a part or consideration of 11'\e 

mechanism or 011 tannage. II is analogous to the concept of Grall Polymerization, 

a process much studied lor leather modlfieatt0n in recent years. both in the United 

Slates and abroad (78·81) Detailed studies of lhe autoxidation of oils would seem 

to give credence to a strong possibiltty ol oil tannage being a lorm of Grall 

Polymerization when such reactions are earned on in the presence ol conagenous 

hide !issue 

SULPHONYL CHLORIDE TANNAGE. 

Sulphonyl Chlortde tannage for chamois-type leather was developed 1n Germany 1n 

World War II w11h oils rrom a coal-gas hquefactt0n process The Ir action that was 

used boiled lrom 220·320 Deg C. and If was hydrogenated and then sulpho 
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Chiorinaled lo yield a mixture or aliphatic Sulphonyl an1 Disulptx>nyl ChloriJes. whit;h 

was termed lrrimergan. A pretan;iage with Formaldehyde was advised for using 

these Sulphonyl Chlorides to make chamois-type leather. 

ALDEHYDE TANNAGE. 

Only two Aldehydes have commercial use as tanning agents: Fonnaldehyde and 

Glutaraldehyde. Wllh one excepiion. they are never used as lhe only tannage but 

most commonly are used in conjunction with some other tanning agent. usually 

Chtomium The Orll! exception is in the tanning of light- coloured. including white. 

glove leathers. The functional group in proteins thar reacts with Aldehydes to form 

cross-links is the primary amino group of protein side chains of Lysinyl residues 

Details about the reactions which take place between the Aldehydes anct the Protein 

Amino groups are nor known 

One 1mporiam d1flerence between the tannages achieved with Aldehydes is that 

Formaldehyde forms cross-hnks that are d1srup1ed easily by simple Hydrolysis. 

whereas Glularaldehyde forms cross-links that are completely stable even to 

Hydrolysis with strong acid Thus. there is a considerable d1Herence in the rela:1ve 

stab1ht1es ol the Iv...~ rannages. Another d1Herence is that Formaldehyde tannage 

yields a white leather. whereas Glutaraldehyde tannage produces a hgh1-1an leather 

Wrien these Aldehydes Are used with oll"ler tanning agents. the color 1mparied by 

the add1trona1 tanning agent changes the resuns. One c:>mbtnation that has been 

used successrully to produce a white leather is that or Formaldehyde anct Aluminum 

The principal raw matenals for the produCllOn of high quahty, light-coloured glove 

lealhers are kid skins and hair sheepskins These skins are processed with 

conventional chemieals through soaking and unhairing, fleshing anct degreasing. 

and p1Ckhng They then are tanned with from 6-12% formalin, based on the weight 

or the pickled skins The starting pH for this rannage usually is 2 or 3 in ambient 

remperature cond1lions. During the tanning react10n. whv-:h usually takes 16-16 

h. ltle pH gradually 1s raised and the lerJl)erature is increased. The final temperature 

or 35 Deg C and pH of 7 is common Further processing includes the use of 

rerannages and rarhquors to ma1nta1n the white or hghl colour of the leather For 

dar1\er· coloured leathers. and this comb1na11on also 1s frequently used for fur 
tann.iges 
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The relc>nnage or vegetable-tanned leather wiln Formaldehyde. which reacts under · 

acidic conditions and increased temperatures wilh the Polyphenolic vegetable 

tannins. provides a ~e stable tannage Formaldehyde retannage of vegetable­

tanned ;suiate leather increases the resistance of the leather to oerspiration. 

Glu1araldehyde iS most frequently used as a retamage tor chrome- l_anned leather. 

Glutaraljehyde tanning results in the formation or extremely stable cross-lir.ks in the 

protein. Although numerous investigations ol lhe nature ol these cross-links have 

been made. their identity is unknown. The slability ol this tannage lo hydrolytic 

conditions had led to its use :n the production of leathers with improved resistance 

to hot soap solutions. 10 perspiralion. and to alkalis. Thus. leather tor use in gloves. 

garmen1s. work shoes. and nurses· shoes frequently is made by retanning chrome-

1anr.c?d leather with Glutaraldehyde Olher i~ovements resulting lrom Ille use of 

Glutaraldehyde retanning include a more level colouring and a bener mellowness 

or me leather 

Aithough the most frequent use ol Glutaraldehyde is as a retanning agent. lol!ow1ng 

Chrome tanning. 1t can be used quite ellecll"ety with vegetable tanning either as a 

pre:ann1ng ~gent or as a retanning agent When used 1n the former manner. the 

s:;bsequent pene:ra110n ol lhe vegetable tannin exlraC1 is very rapid and the 

properties (eg. shrinkage temperature. wa:er solubles. and perspiralion resi51ance) 

are much improved When used in the taner manner. II leads to improvements in 

these ;:>ropert•es in add1t10n to an increase in thickness of the leather. 

POST-TANNING. RETANNING, DYEING, AND FATLIOUORING. 

During the early aging period. when the leather is stacked. I here is a gradual dcchne 

an lhe pH or the stock as increased Chrome hxation. Olat10n. and Oxotalion occur 

Consequently. alter transfer 10 a drum. the stock is neutralized to a desired pH. 

lrequenlly is retar.ned. and then is dyed and lathquored in rapid succession in lh'? 

same drum 

The acidic. Chrome-tanned leather is highly cationic 1n nature. since ii is well below 

lhe 1soe11 ;tric point ol collagen which . alter rhe liming process. has an 1soe1ec1nc 

po1n1 or 5 4 NeutrahzaltOn pushes leather closer to the 1soe1cctric point and reduces 

the surface charge on the protein This 1s important because many of the dyes that 

are e~loyed are anionic II the leather is loo carionic. rhe precipitation ol lhe anionic 
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dye at the surface occurs rapidly. the dye is confined too rruch to superficial layers. 

and dye is considered too astringent. Neutralization or the surface layer slows the 

cationic/anionic inleraction and allows deeper penetration or the dyestun_ Retan­

nage also affects the surface charge on the lealher. Many of the syntans erf'91oyed 

for retannage are sahs or Naphthalene Sulfonates or other Organic SuHonates 

having an anionic charge_ They OCaJPY many ol the cationic site$ on the leather 

and. thus. change the net charge and anect dye penetration and combinalion The 

natural vegetable tannins and Polyphenolic synlans also are anionic in character 

and anect the dyeing process n highly vegetable re-tanned. the leather composite 

becomes anionic and usually requires the utilization or basic dyes. Hence. vegitable 

retans are used not only to 11llJart vegitable-tanned leather characteristics. eg. the 

dimensional stability to changes in relative humidity. increased fullness and iemper. 

and ability to be tooled. but for their effects on le 3ther dyeing and appearance. 

Falhquonng is the apphcahon of oil-an-water e..,.,.lsions to the leather. It usually 

succeeds lhe dyeing process. although some tanneries apply lhem simultaneously 

rather than in rapid succession The oil emulsions usually are drummed in ar 

elevated temperatures Commercially used oils usually are ol animal or vegetable 

or1g1n and or relatively low 01d1ne number. although cod and other marine oils are 

someflmes included but usually in minor amounts Fathquoring emulsions may be 

anionic nonionic. or cationic Blends ol nonionic with one ol tne other classes 

frequently are emplo~ed to assist oil penetration; the nonionic surphactant prolongs 

tne stab1h1y or the oii afler its anionic or cationic charge has been neulralised 

Protective colklids. eg. gums. starches. and proleins. also can be used lo prolong 

emulsion stability. and emulsions prepared in their presence frequently are ol finer 

particle size than olherw1se is oblained Anionic latliquors usually are prepared from 

m1xures of either Sulphated or Sulphonated oils with raw oils. Cationic latliquors 

usually are blends or alkylaled long chain amines together with raw oils. However. 

synthehc SU'"Phactants of the desired type may be added 10 both. The polar 

componenls tend to be t>Ound to the protein, probably mostly by ion-dipole in1erac· 

tion The raw oils have more freedom 10 migrate but lend 10 slay in the area of the 
' 

bound 011. probably by a procesi ol mutuai solubihty The principal function ol the 

ta11iquoring oils is 10 reduc'e t~ ,.T. )uni of fibre cohesion during the drying process 
' 

Lubrication ot lhe leather 1~ an '''")('1ant but secondary ettecl Because 011 d1str1bu· 

hon is much alleC1ed by the distribution of ionic charges 1n various strata or the dyed 
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and undyed leathers. a variety ot tempers. flexblities. and stretch characteristies 

can be attained. 

DRYING. 

Once all of the wet operations have been corf1)1eted. the leather can be dried which 

not only involves removal or excess water. bringing the moisture content close to 

that of the hnished leather. but completes the reactions or some ol lhe materials (eg. 

tanning agents. fatliquors. and dyes) with which the hide has been treated. Leather 

drying occurs by removal or water first from the sur1ace or the leather and then by a 

d1llusaon-con1rolled process lrom within the leather. II drying al the surtace occurs 

100 rapidly belore the d1Husion can occur. the surface becomes dehydrated and. 

eventually. hard and the interior remains moist. II dehydration proceeds loo far. the 

surtace can never be rewetted COfTl>lelely. Thus. the drying operation rn.ist be 

carefully controlled Properly tanned leather can be dried more rapidly and easily 

than untanned collagen One of the cre1er1a ol a lannage is that the leather is sort . . 
wher. dry The exrent to which this is the case depends on the type ot tannage and 

ott1er materials (latlaquors especially) present. Even so. drying is accomplished 

unoer carefully con: rolled conditions of temperature. humidity. and air circulation 

The most fundamental and oldest melhOd involves sample air drying ol hides and 

skins thal are hung over supports Curr~nlly this is done. but the drying chambers 

are programmed 1n some manner lo control the condar.ons Since the hades and 

skins are not held in any shape. ie. restrained. shrinkage occurs with a resuh1ng area 

IOss To a limited exrent. th1s problem has been overcome by tacking the hides and 

skins llal to boards A variation ol the above is toggling In this practice. the hides 

and Skins are stretched out over screens or perforated plates. called toggle frames. 

and are clamped in place The frames that contain the wet hides and skins are 

placed 1n drying units Large units are available with several rramas mounted on 

1racks so that the lrames can be easily shd into and out or the units. 

Another method involves pasting the hides or skins. grain-side down. to plates ol 

g1ass. porcelain. or metal These plates are mounted on tracks that move into and 

our or large drying units The leather dries trcm lhe llesh side only and a smoother. 

flatter grain is achieved on lhe leather 
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The most recently devell)ped method iS vacuum orying. The hides and Skins are 

spread out. grain down. on a smoo.'"h. highlr polished. healed. stainless steel plate 

in which the te"1)erature is carefully a>nlrolld. A cover is lowered and sealed over 

lhe plate and the space between iS evacualed. ThiS melhOd pennils rapid drying 

with few problems with the product quality beeause the conditions can be conlroDed 

much more aCC1.1ralely than by other methods. 

COATINGS. 

In lhe process or making leather from hides or SkinS, great pains are taken to make 

a uniform product A manufacturer ol a patlicular type of leather will use a particular 

animal species Yel because or variations in individual animals and their nutritional 

and environmental histories even within that species. manufacture starts with a very 

variable substrate The skins vary in thickness. in the angle or weave or the tables. 

and 1n natural defects. not only from animal 10 animal. but from area to area or the 

skin trom the same animal The leather ,,,..,._.!acturer m1n1m1zes these d•tterences 

by using processes as.uniformly as possible. by sphn1ng and sha•·~ the leathers 

to uniform thicknesses. by tanning and tilling to occupy the voids in the looser-struc­

tured flanks. and by using mordants 10 oblain as level dyeing as possible However. 

1t 1s the finishing process with rts application ot natural or Syn1he1tc Polymers and of 

colorants. w1th1n and on the sur1ace ot the leather. which produces the uniformity. 

appearance charactenshcs. and resistance to sculling and abrasion whtCh are 

required lor a commercial pro1ect 

Coatings tor leather function as decoration and protection The apphca1ton is d1fhcul1 

1n so tar as providing uniforrr.1ty because or the decidedly nonun1lorm substrate 

Lealhercoalings also have a requirement lormuchgrea1erlle11b1lity and extensib1hty 

than other coahngs 

The ability to meet these demanding requirements for uniformity. llexibihty. and 

eirtens1bihty depends to a large extent on primer coatings. but which are made with 

specially develOped emulsion polymers. mostly ol the Polyacrylate type although 

Butadiene Copolymers aiso are employed The Lc1lex Polymers lor leather 

basecoats have 10 be of excep11ona11y high molecular weight aM exceeding low 

glass· Ir ans111on temper aturc 
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.Unfortunately. Latex coatings ol lhe type descri>ed offer little protection against 

abrasion and /or scuning and higher moclllJs Polymers are required. These are 

provided in upper coats applied from SOlvenl solutions. Mostly Nitrocellulose or Vinyl 

Chloride Copolymmer Lacquers are 8fT1>1ored. Polyurethanes are used increasing­

ly. but their principal application for leather has been in the specialized production 

or patenl-leather coatings where thermoplastic. followed by moisture-cured. 

Polyurethanes have completely replaced the bodied linseed~il varnishes that used 

tobee~yed 

II the high moc1.llus polymer topcoats are applied directly over the exlremely low 

modulus basecoats. the difterence in mocl!les leads to intercoat failure during 

flexing II is necessary to provide muliple coatings with a gradually increasing 

modulus in each coat lrom bonom to lop This prevenrs a stress build-up wilhin any 

pattlQJlar coating Usuany no less than three and. more orten. four or live coats are 

employed The development or a class or Vinybdene Chloride-acrylate Latex 

Copolymers.which are parrically crystall.zable and. although of low gloss- transition 

temperature. are less thermally sensi1ive and or somewhat higher modulus than 

equally le - ~ Poly.... -ylates. has been found 10 aid the 1rans111on 

An additional benelrt or using multiple c.oahngs is the ach•e .... t:ment or special fashion 

errecrs 

To preserve the long-term fle1ib1hty achieved in lhe base coats by high Molecular 

Weight err\Jlsion Polymers. the Polymers used in the upper coats also have been 

or as high a molecular weight as was practically feasible but with hm1ted solubihty 

Almost all upper coats for leather have been at 10°1. or less sohds Hence. 90% or 

the coatings· weigh! has entered the environment as volatile organic compounds 

CVOC) The EPA has recommended limiting voe or surface coatings to r.iuch lower 

solvent emissions ror a series or industries and is expected to do so ror leather 

coatings also Consequently. emphasis is being placed on poren11a1 uhhzahon or 

warer·based upper coars. which 1nclud~ no! only the V1nylidene Chlonde-arcylate 

Copolymer Larer topcoa1s but waier-based Polyuretl".anes and rougher wa1er-basecf 

Acryi.cs 

T hesc warer sysrems do no1 provide the hvehness. c1a:1ry. gross. and fashion eNects 

lhar are obtainable with the currenr solvent system upper coats Early reports or 
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radialioo-wrable. 100% active le1ther-<:0a1ir.; systems may ~rmi: avvidance of 

this dillicully Such radiation-curable syslems consist of coalings in which Ille only 

sotvenas enl>'Oyed are Acrylic or other Vinyl monomers_ The leather and its wet 

coating are passed under a beam or electrons or strong untraviolel light: Polymeriza-

1ion oa:urs in secondS. and the so1ven1s. inslead of evaporating. become part of Ille 

coaling. The coalings have good gloss and clarity. solvenl is not emined to Ille 

environmeni. and energy and space requirements are reputed lo tie far less than in 

convenlional ovens 

A special treatment was introduced into leather finishing during Ille 1960s which has 

assumed considerable commercial importance. particularly for corrected grain 

leathers This was the developmenl or speciaby penetraling Polymelic precoaling 

systems that migrate rapidly into lhe thermostatic or grain layer ol lhe leather to fill 

this upper layer with re1nlorcin9 Polymers which reduce scufhng of lhe leather and 

improve its handling 1n the stioe factories In adchtion. the break or fine folds in the 

1ea1her surface are greatly unproved in appearance so that the coaser grain surface 

appearance or shoe-upper leathers made from steer and cowhides could rival or 

even surpass the appearance or hne calfskin leathers alter repeated flexing ol both 

!)pes ot leather Sp~c1ally developed Polymers were Acrylic. Polyurethane and 

Arcylic-urethane Copolymer types Because of greater ease in handling. lower cost_ 

and bener break improvement. Acrylics have been favoured In recenr years. lhc 

process ot making Leather t Polymer composites in conjunction w1:h the normal wet· 

processing operations pnor 10 l1n1sh1ng has been receiving considerable anention 

both 1n the U S Department of Agriculture·s Eastern Regional Research Center and 

in the Central Leather Research Institute at Maciras. India Evidence ot grafting 

monomers onto the leather protein structure 10 form new chemical enhhes has been 

addueed l he degree or gralhng has since been queshoned but whatever the 

mechanism. the modification or leather is suffieienlly great to introduce new sets or 

properties One startling exafll)le is the development or shearhng and garment 

leathers whos..i Polymer. Falliquor. and Dyes are uneX1rac.table with dry cleaning 

solvents so that they have been successfully cleansed in consumer. coin-operated. 

cleaning machines 
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Annexe 111.2 

Extracts from PTA Truty 

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 tor Eastem and South African States. referred to 

in this Treaty as ,he Preferential Trade Area. as a firSI Slep 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 open to the following Eastern 

and Southern African States 

• The People's Republic ot /.ng. -:a 

• The Republic of Bocswaria 

• The Republic of Burundi 

• Tile Federal Islamic Repu:Jli( l'1 :ne Como·llS 

• Tile Republic of DJibout•. 

• The Republic of Kenya: 

• The Kingdom of Lesotho. 

• The Democratic Republic of Mactagasl<ar 

• The Republic of Malawi. 

• The People's Republic of Mo1amo1(Jt1e. 

• The Republic of Rwanda. 

• The Somali Democratic Reo11N1c 

• Tt1P Kingdom of Swa:11an<I. 

• Mauflt1011s 

• The Rep11bl1c of Seyct1elles 
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The U111ted Republic of Tanzania; 

Tntt RepuOllC ot Uganaa; 

The Republic of Zambia; 

The Republic of Zll11babwe; 

Eancts from PTA TrNty 

3. The Member Slates of the Preferential Trade Area shall be the Eastem and 

Southem African Slates set out in paragraph 2 of this Miele Iha~ sign, ratify or 

accede to this Treaty and such other irnrnediately neighbouring African States that 

become Member States of the Preferential Trade Area under the provisions of Article 

46 of this T rHty. 

ARTICLE 3 
Alms and specific unctenaklng s or the Preferenllal Trade Area 

1. It shall be the aim of the Preferential Trade Area to promote co-operation and 

development in all fields of economic activity particular1y in 1he fields or trade. 

customs. industry, transport. convnunications. agricuhure. natural resources and 

monetary aHairs with the aim of raisirig the standard of living of its peoples. ol 

fostering closer relations among its Member Slates, and 10 conlribute to the progress 

and development of the African continent. 

2. The functioning and development ol :he Preferential Trade Area shall be reviewed 

1n accordance w1lh the provisions ol this Treaty with a view to the establishment ol 

a Common Market and eventually ol an Economic Convnunity lor Eastern and 

Southern African Stales. 

3 For the purposes set out in paragraphs 1 and 2 of this Article the Member States 

agree 10 implement the undertakings set out in paragraph 4 ol lhis Article and as 

provided for elsewhere in particular provisions of this Treaty. 

4. (a) The Member Stales undertake by way ol the Protocols annexed lo this Treaty 

to 

1) Gradually reduce and eventually eliminate as between themselves cus1oms 
duhes 1n respect ol imports and selected commodllies produced within the 
Preleren11al Trade Area; 
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EmtrK1a from PTA T,.a~ 

ii) establish comrren rules ol origin wilh resoect to pro<M::s that s:-ian be 
eligible tor preferential treatmeni; 

11i) establish appropriate payments and clearing arrangements among them­
selves that would facilitate trade in goods and services: 

iv) roster such co-operation among themselves in the fields of transport and 
communieations as would facilitate trade in goods and services: 

v) oo-operate in the field of industrial development; 

vi) co-operate in the field of agricultural development: 

vii) establish conditions regulating the re-export of products within the Preferen­
tial Trade Area. 

vi11) pro'T\Jlgate regulations for lacililating transit trade within the Prelerential 
Trade Area. 

1x' simplify and harmonize their trade dOCuments and procedures: 

x) co-operate 1n customs maners. 

x1) standardize the manufacture and quality of goods.produced and traded 
w1th1n the Prelerential Trade Area; 

xu) recog.1,ze the unique situation ol Botswana. Lesotho and Swaziland and 
their membership ol the Southern Alriean Customs Union within the con· 
text or the Preferential Trade Area and to granl'temporary exemptions to 
Botswana. Lesolho and Swaziland lrom the lull apphcahon of certain 
provisions or this Treaty; and 

(x111) govern such other maners as may be necessary to further the aims of the 
Preferential Trade Area 

4 (bl The Member Stales further undertake to : 

1) relax or abolish quantitative and administrative restrictions on trade among 
themselves. 

11) promote the estabhshment or appropriate machinery for the exchange or 
agricunural products. minerals. metals. manufactures and semi-manufac­
tures w1th1n the Preferential Trade Area; 

111) Promote the establishment of direct contacts belween. and regulate the ex· 
change of inrormation among their commercial organisations such as State 
trading corporations. export promotion and ma~eling organizations. cham· 
bers or commerce. associations or businessmen and trade i!'lformation and 
publicity cenrr~s. 

1v) ensure the apphca::on of the most favoured nahon clause to each other. 
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v) . adaPt progressively their commercial policy in aocordante wlh the 
provisionS of lhaS Trealy; and 

v1) take in common such other steps as are caleulated to further the aitnS ol 

the Preferential Trade Area. 

ARTICLE• 
General Undeftlklng 

The Mermer States shdU make every eHort to plan and direct their dev~iopmenl 
policies with a view to creating condilionS tavourable tor the achievement ol the aims 

ot the Prel.?renbal Trade Area and the implemenlalion ol the provisions ol this Treaty 

and shaD abstain from any measures likely to jeOPardize the achievemen1 ol the 

aims of the Preferential Trade Area or the in1Jlemenlation of the provisions ol this 

Trea1y 

SECTION THREE 
INSTITUTIONS OF THE PREFERENTIAL TRADE AREA 

ARTICLE 5 • Institutions 

, The institutions of the Preferential Trade Area shall be 

{a~ ttleAuthOrily. 

{b) the Councii ot Ministers. 

(Cl the Secretariat. 

(d; lhe Tribunal. and 

(e) the Commssion. the Committees and such other technieal and special· 
ized b0d1es as may be established or provided tor by this Treaty 

2 The 1ns1itutions ol lhe Preleren11al Trade Area shall per1orm the lunc11ons and acl 

w1th1n the hm1ts or the powers conferred upon lhem by or under this Treaty 

ARTICLE 6 
The Authority of the Preferential Trade Area 
Eslabllshment, Composition and functions 

1 l here 15 hereby established an AuthOnty whieh shall be known as the Auttion:y 

or 111c Pretercntial Trade Area and which shall consist of the Heads ol State and 

Go11ernrnt?nt ot the Member States 
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Eatracta lrOlft PTA r._ey 

2 The Authorily. which Shal be the suprernemgan ol the Preferential Trade Are3. 

shaU be responsble for oonsidering maners ol general policy and for the general 

direction and conlrol of the performance ol the eirecutive functions ol the Preferential 

Trade Area and the achievement ol ils aims. 

3. The decisions and directions ol lhe AuthoriJ taken or given in pursuance ol the 

provisions of this Treary shal be binding on al olher institutions of the J:>referenlial 

Trade Area and on those to whom they are addressed other than 'he Tribunal within 

its jurisdiction. 

4. The Authorily shal normaly meet once evety year and may hold extraordinary 

meetings al lhe re<JJeSt ol any member ol lhe ~provided that such a request 

is supported by one-third of the members ol lhe Authority or upon the proposal of 

the Council ol Minislers addressed to lhe Secretary-General. Sut>;ect to lhe 

provisions of this Trea.'y. lhe Authority shal determine its own rules ol procedo.Jre. 

5 The decisions ol lhe Authority shall be taken by consensus. 

ARTICLE 7 
Council ol Ministers • establishment.composition and functions 

~ 

There is hereby established a Council which shall be known as the Council of 

Ministers and which shall consist ol such Ministers as may be designated by each 

Member State 

2 II shall be the responsibilitr of the Council : 

(a) to keep under constant review and ensure the proper functioning and develop­

ment of the Preferential Trade Area in accordance with the provisions of this Treaty; 

(bl to make recommendations to the Al;thorily on maners of pt>licy aimed ar lhe 

ellic1en1 and harmonious functioning and developmenr of the Preferential Trade 

Area. 

(Cl 10 give dirccricms to all other subordinate inslituhons ol the Prcl~rcn11al Trade 

area and 
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(dl 10 exercise such other powers and petform such other duties as are conferred 

or imposed on il by this Treaty or JS may be determinated lrom time lo lime by the 

AuthOnty 

3 The decisions and darecbons ot the Council taken or given in pursuance ol the 

prov1si0ns of this Treaty. shall be binding on aD other subordinate ~slilutions ol the 

Preferential Trade Area and on lhOse 10 whom they are addressed other than the 

Tribunal within its ~risdaetion 

4 The Council shall meet al least twice a year and one of such meetings shall be 

held 1mmed1ately preceding an ordinary meeting of the Authority_ Extraordinary 

meetings ol lhe Council may be held at the request of a Member State provided that 

s;,,1:h a reQuesl as supported by one-third or the Member S1a:es 

5 Sub1ecr 10 any direchons that lhe AuthOnty may give and ro the prov1st0ns 011n1s 

Treaty. lhe Council shall determine 1rs own procedure 1nclud1ng that for convening 

1!s meetings. tor the conduct or business. and ar other limes and for Ille rolalton ol 

!l'lt? ollice ol Chairman a-nong the members ol me Council 

6 The decisions 01 the Council shall be tai..en by consensus 

7 WMre an ob1ect10n is recorded on behan ot a Member State to a proposal 

subm1tred tor the decision ol the Council. the proposal shall. unless such ob1ect1on 

is w1tk'1rawn. be referred to the AulhOrity tor Its decision 

ARTICLE 8 
Decisions of the Authority and the Council 

The AuthOrity shall determine the procedure tor the d1ssemina110n ol 1ts dec1st0ns 
' 

and d1rectt0ns and those or the Council and lor maners relallng 10 the coming into 

ettect or such decisions and d1rect10ns 

ARTtCLE 9 
The Secretariat 

1 Tncre is hereby estabhshcd a Secre1ariar o! lhe Prclcrenhal Trade Area , 
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2 The Secretarial shal be headed by a Secrelary-General wllO shall be appointed 

by the Authority 10 serve in such oHiee tor a term ot tour years and shan be eligible 

tor re-appointment tor a further period of four years 

3 The Secretary-General shall be principal executive officer of lhe Prefe•ential 

Trade Area. In addition lo the Secretary- General. there shal ~such other s!all of 

the Secretarial as lhe Councial may determine. 

4. The terms and conditions or service or the Secrelary-Gen.?ral and other s1an or 

the Secretarial shan be governed by regulations lhal may rromlime 10 hme be made 

by the Council: 

Provided lhal the Secretary-General shall only be removed from office by lhe 

Authority upon the recommendation of the Council. 

5 In appo1nt1ng stall 10 oHiees in the Sec~1anat. regard :;hall be had. subject to the 

paramounl importance of securing the highest slandards of integrily. etticiency and 

1ect1nica1compelence.10 the desirability of maintaining an equitable d1sfr1burion or 

appointments ro such ottices among citizens of all tht!°Member Slates 

6 (1) In the performance of their duties the Secretary-General and the staH of the 

Secretariat shall not seek or receive 1ns1ructions from any Member State or from any 

other authority external :o lhe Prelerenlial Trade Area They shall refrain from any 

actt0ns which might reflect on their position as international ollic1als responsible only 

to the Preferen!lal Trade Area 

(2J Each Member State undertakes 10 respect the 1ntemational character of the 

resporis1b1hties of the Secretary- General and the stall of the Secretariat and shall 

not seek to 1nlluence them 1n the discharge of their responsibih1e~ 

7 The Secretary-General shall · 

IJJ a~ a:;>propriate service and assist lhe 1ns1i1utt0ns ol the Prcrcrent1a1 Trade 
Area 1n the Performance ol lhc1r functions. 

(IJJ submit a repol1 on the activities ol the Preferential Trade Area to ail meet· 
1ngs ol lhe authority and the Council. 
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(c) be responsible tor the administration and finances ol the Preferential 
T ro.18 .\reii anJ au its insh:utions and act as secretary 10 the Authority and 
the Council: 

(dJ keep the functioning of the Preferential Trade Area under continuous ex­
aminalio•"I and may act in relation to any particular maner which appears to 
meril examination either on his own iniialive or upon the request ol a Mem­
ber State maae through the Commission and the Secretary-General shall, 
where appropriate. report the resuls ol his examination lo the Commission; 

(e) on his own initiative or as may be assigned lo him by the Authorily or lhe 
Council. undertake such work and SIUdies and perform such services as re­
late to the aims ol the Preferential Trade Area and to the i~lementalion of 
the provisions ol this Treaty: and 

(I) tor the performance ot lhe functions i"1>0sed upon him by thi:; Article, col­
lect information and verify maners ol fact relating ol the functioning 
Preferential Trade Area and tor that purpose may request a Member Stale 
10 provide intorrnalion relating thereto. 

8 The Member Slares agree to co-operate wilh and assis: lhe Secretary-General 

in the performance of lhe lunclions imposed upon him by paragraph 7 of this Article 

and agree 1n part1a.ilar to provide any inlo~ion which may be requested under 

subparagraph (f) of paragraph 7 of this Article 

ARTICLE 10 
Tribunal of the Preferential Ttade Area 

1 There is hereby established a jud1Cial organ to be known as the Tribunal of the 

Prelerenhal Trade Area which shall ensure the proper application or interpretation 

or rne provisions of this Treaty and ad1udicate upon such d!Sputes as may be referred 

to 1t 1n accordance w11h Article 40 of this Treaty. 

2 The Statute and other maners relating to the Tribunal shall be prescribed by 11....­

AuthOrity 

ARTICLE 11 
The Intergovernmental Commission and Technical Committees 

es1abllshmen1, composition and functions 

1 There shall be established at such !Imes as the Counc1! may decide. as ins1tuti0ns 

011tie Preferen11a: Trade Area. the following Commission and Commrnees 

(a) lhe lnterg<?vernmental Commission of Expens. 
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(b) the Customs - • rade Comminee. -

(Cl the Clearing and Payments Commnee; 

(di the Comminee on Agri<l.lltural Co-opera1ion: 

(e) the Comm1t1ee on lndustnal Co-operation; 

(I) lhe Transport and Comrrunicalions Committee: 

(gl the Committee on Botswana. LesothO and Swaziland 

2 There may be such other Commnees as the AuthOrity on the recommendation 

or the Council. may from lime to 11me establish or as may be established under lh•S 

Treaty al such times as the Council may determine 

3 The Commission or a Comminee other than lhe Clearing and Payments Com· 

m::r.:-e shall consist of re;:>resentat1ves designated by the Member States to serve 

on the Commission or on a Comm11tee. Such repre~ntatives may be assisted by 

4 The Comm1ss10n or a Committee may establish such subeomminees as 11 may 

deem necessary tor the purpose ot d1schargirq 11s tunchc>ns and specify the 

compos11ion ot wen subeom1111nees 

S The Comm1ss10n shall 

(a: oversee the 1mp1ementation ot the provisions ot this Treaty and tor this purpose 

a Member Stale may request the CommissiOnto investigate any particular matter. 

(bl tor the purposes ot subparagraph (al:ot this paragraph, request as necessary 

111e Secretary-General to undertake specific investigat.ons and to report his llnd1ngs 

to tr1e Comn11ss1on. 
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(c) sutmil from :ime to time repons and recommendali.Ons to the Council either on 

Ifs o~., or initiative or upon the request of the Council ronceming the implementation 

ol the provisions or this Treaty . and 

(d) have such other functions as are ilJl>OSed on it under this Treaty. 

6. Each Convninee shaH submit from lime lo time reports and recommencta!ions 10 

the Commission either on its l)wn initiative or upon the request of the Convnission 

or the Council concerning the implementation of related provisions or tttis Treaty. 

and have such other functions as are ifl1)0sed on it under this Treaty. 

7 Sub;ect 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 

functions and shall determine its own rules or procedure. 

SECTION FOUR 
CUSTOMS AND TRADE MA TIERS 

ARTICLE 12 
Llberallzatlon or trade 

The Member Slates agree 1n accordance with the"~rov1s1ons ol tr1s Treaty to 

;a; the gradual reduction and eventual ehm1natron or customs du!ies and nontarirr 

barritrs 10 trade conducted among themselves. and 

(b) the gradual evolutron of a common external tariH in respe,ct of ail goods imported 

from third countries with a view to the evt?nlual establishment of a common market 

among themselves 

ARTICLE 13 
Customs duties 

The Member States shall reduce and eventually eliminate in accordance with 

the provisions of the Protocols on the gradual reduction and,ehm1nation of custom,; 

dul1es and co-operation 1n customs matters annexed to this Treaty respective!· 
' ' 

Annexes I and 11, customs duties i"l>Qsed on or in connection with the 1mpor1a 

or exportation of the commod1t1es which are set out 1n the Common Lisi 
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2 During a periOd of ten years from the definitive entry into force or this Trealy. a 

Member Stare may not be required lO reduee or eliminate customs duties eKCepl in 

accordance with the provisions ol paragraph 1 ol this Miele. During this period cl 

ten years the Member States shall not i"1)0se any new rustoms dulies or increase 

ex1shng ones on goods appearing on lhe Common Lisi and shaU transmit to the 

Secretary-General an inlormatiOn on customs duties ror study by tt"!e Cusloms and 

Trade Corrvrnuee 

3 The Commission shall. after considering proposals from the Customs and Trade 

Convnillee submined to it by the Secretary- General. recommended to the Council 

for its approval. a progranvne ror the progressive reduction of wstoms dulies among 

the Member Stales with a view to eliminating suet"! duties not laler than ten years 

alter the definitive entry into force of this Trealy. Such a programme shall lake into 

account the eHecls of the reduction and elimination of customs duties on !he 

revenues of the Merrt>er Stales; Provided Iha! the Council may subsequently decide 

tha: any customs duties shall be reduced more rapidly or eliminated earher than is 

approved under the provisions ol lhis paragraph 

ARTICLE 14 
Common external taciilf 

For the purposes or this Treaty. the Commission shall. on the recommendahon of 

lhe Customs and trade Comm11tee. submit from time to time to the Council tor lls 

approval. a programme for the gradual establishment or a common external tantt. 

ARTICLE 15 
Pre:erenllal treatment 

For the ~rposes ol lhis T realy. ~oods shall be accepted as eligible for prelerenltal 

1rea1men111 such goods 

(.1) originate 1n the Member States; and 

(O) are during the period c! ten years specified 1n paragraph 2 of Article 13 ol 
1t11s Treaty contained 1n the Common List 

2 Goods sha.1 be accepted as originating in the Member stares ~here lhey satisfy 

the cond111ons prescribed in the Protocol on Rules of Origin anne,xed to this Treaty 

ac; Annex Ill 

; 
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ARllCLE 1i 
Non-tarur restrictions on goods 

1. Except as is provided in this Atticle and in accordance wilh Annex I to this Treaty, 

each or the Mermer Stales undertakes that upon the delinitive entry into force or 

this Treaty. ii shaU relax and remove the then existing quota. quanlilaiive or lhe like 

restrictions or prohibitions on goods which apply IO lhe transfer 10 lhal State. or goods 

originating in lhe other Member Slates and which are contained in lhe Common List 

Except as may be provided or permitted by this Treaty, the Member States will 

thereaher refrain from imposing any further restrictions or prohibitions on such 

goods 

2 Except as is provided in this Article. the Commission shall, alter considering 

proposals from lhe Customs and Trade Committee submined to ii by the Secretary· 

General. recommend to the Council for its approval a progranvne for the gradual 

rela•ahon and eventual ehm1nahon. nol later than ten years from the delinilive entry 

into force or this Treaty. or all the. existing quota. quantitative or the lake restrictions 

or proh1t>11i0ns which apply in a Member Stale 10 the import or goods originating in 

lhc o:hcr Member Stares Except as may be provided for or per'Tl•lled by 1h1s treaty. 

the Member States will thereafter refrain from imposing any further restricti0ns or 

proh1t>1hons on such goods: 

Provided that the Council may subsequently decide that any quota. quan111at1ve or 

the hke restrictions or prohibitio'ls shall be relaxed more rapidly or removed earlier 

than •S approved under lhe provisions ol lhis paragraph 

' 3 The provisions ol paragraph 1 and 2 of this Article shall not extend lo lhe following: 

(a) e•por1 proh1b1hons or temporarily applied lo prevent or relieve critical shor1ages 

ot loodslufls or other products essential to lhe expo111ng Member Stale; 

(bl import and expor1 prohibitions or restrictions necessary 10 the applicalion ot 

standards or regulations tor the class1ricali0n. grading or ma~ehng or commodities 

in 1n1crna11onat trade. 

(c) 1mpor1 res1nc1ions on any agricultural or fisheries prod\JCI. imported in any form. 

necessary to lhe enforcement or governmental measures which operate. 
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(i) to reSlrict the quanlities of the like domestic product permitted IQ be marketed or 

pndJced, or ii there is no substantial domestic production ol the like produd. or a 

domestic proclld tor which the imponed predict can be directly substituted; or 

(ii) to remove a tefTl>Orary surplus ol the like domestic product or. ii there is no 

substantial domestic production ol the like proclJd of a domestic pr:oduct for which 

the iq>ol1ed product can be directly subSliluted. by making the surplus available to 

certain groups ol domestie consumers tree ol charge or at prices below the current 

mal1let level; or 

(iii) to restrict the quantities permined to be produced ol any animal product the 

production or which is directly dependent. whoDy or mainly. on the imported com­

modity. if the dorr.nestic production or that ccmmod1ty is relatively negligible 

4 Notwithstanding the provisions of this Article. a Ment>er State may. atter having 

given nolice to the other Member State or its intention to do so. introduce or continue 

to impose restrictions or prohibitions aHecting 

(aJ the apphcation of security laws and regulations; 

(bJ the control of arms. ammunition and other war equipment and m1htc;ry 
items. 

(CJ the protectil')n or human. animal or plant heanh or hie or the protection or 
public morality. 

(d) the t;anster of gold. sil\er and precious stones; 

" (e) the protection or national treasures; or 

(I) the control of nuclear materials. radio-active prodvcts or any other material 
used 1n the development or exploitation of nuclear energy. 

5 If a Member State encounters balance-of-payments diHicul11es arising from the 

application or !he provisions of this Chapter. that Member State may. provided that 

11 has taken all reasonable steps to overcome the difficulties. impose for the purpose 

only or overcoming such d1fflcun1es for a specified period to be determined by the 

Council. quantitative or the like restricflons or proh1b1tions. on goods orig1na11ng from 

the other Member States 
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6 For the purpose ol protecting an inf ant or strategic industry the products of which 

are conlained in the Convnon List. a Member State may. pro-,,ided thal ii has taken 

all reasonable sleps 10 protect such infant or slrategiC industry. impose tor the 

purpose only of protectang such industry for a specified period to be determined by 

the Council. quantllahve or the like restridiOns or prohibiliOns on Similar goods 

originating from lhe other Member States 

7 A Member State irrl>C)sing quantilalive or the lite restiietiOns or prohibitions 

unc.1er paragraphs 3. Sand 6 of this Arliele shal inform the other Member States and 

the Secretary· General as soon as ?(>ssible ol such restrieliOns. 

8 The Council shall keep under review the operalion ol any quanhtative or the like 

restriehons or prohibitions imposed under the provisions of paragraphs 3.5 and 6 ol 

this Article and take appropriate decisions thereon. 

ARTICLE 17 
Dumping 

1 The Member States undertake to prohibit the prachce ol OiJmpang goods w1th1n 

the Prelerenlial Trade Area 

2 For the purposes or this Article. ·dumping· means the tansrer ot goods oraganatang 

1n a Member State 10 another Member Stale for sale 

(a) at a price lower 1t1an the comparable price charged for similar goods in the 

Member State where such goods originate (due allowance being made tor the 

differences in the conditions ot sale. in taxahon. in transport costs or for any other 

faclors allecflng the comparabihly of price). and 

(bl under c1rcums1ances likely to pre1udice the production ot s1m1iar goods in lhal 

Member Stare 

ARTICLE 18 
Most favoured nation treatment 

1 The Member S1a1es shall accord 10 one another in relation 10 trade berween them 

the most favoured nation 1rea1men1 

J 
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2 In no case shall trade concessions granted 10 a lhard country under an agreement 

with a Member Stale be more favourable than thOse applicable under this Trealy. 

3. Any agreemenl between a Merroer Slate and a third country under which tariH 

concesions are granted shaU not derogate trom the obligations oC lhal Member Stale 

under lh1s Treaty 

4 Ttle provisions or 1t11s Article shall apply only with respect lo commodities 

con:ained an the Common Lis!. 

ARTICLE 19 
Re-exponallon ot goods and transit tacmues 

T ne Member Stales shall undertail.e 10 tacihtale trade an re- exports among 

tnemsel11es Howe11er. 1n certain cases 10 be 101ntly agreed upon. a Member Stale 

from which the goods to be re-exported c;rig1nate. may ob1ec1 to the re-export of such 

goods 

:? Ea:n t.~e:"T1t.~r S:a1e sna:1 grant freedom of transit through tis tern1ory of goVd5 

proceeding to or lrom another Member Stale indirectly through that !emtory 1n 

accordance w1!1'l tne provisions of the ?ro!ocol on transtl trade and transit tac1ht1es 

annere-d to this Treaty as Annex V 

3 The Membt. r States agree that the goods 11~rted into their territories from the 

Republic ol South Alnca shall not be re- exported into the tf:rritories of another 

Member State and that goods imported into the Merrber States from a Member State 

shall not be re exponed to the Repubhc of South Africa 

4 The Member States lunher agree that goods being unponed or re-exported an 

contra11en11on of lhe provisions ol paragrphs 1 and 3 of this Article shall not benefit 

from the transit tac1hlles and privileges provided tor 1n this Treaty 

ARTICLE 20 
Customs Administration 

The memt>er s1a1es shall in accordance with the provisions annex 10 this lrealy. take 

measures to harmonise and standardise their customs regulations and procedures 

·1 
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lo ensure the etteclive application of the provisions or lhis Chapler and 10 fecililate 

lhe movement ol goods and se,..,iees across lheir frontiers 

ART1CLE 21 
Drawback 

1 . The Member SI ales may. after len years from lhe definitive entry into force of this 

Treaty. refuse to accept as eligible for preferential lrealmenl goods in relation to 

which drawback is claimed or made use of in connection with lheir exportation from 

the Member State 1n the territory of which lhe goods have undergone lhe last process 

or production 

2 At tne end ol lhe period or ten years relerred to 1n paragraph 1 ol this An1cle the 

Comm1sst0n shall. aller considering proposals from the Customs and Trade Com· 

m111ee subm1ned to it by the Secretary-General. make recommendatt0ns to the 

Council ~oncerrnng tne extenst0n or otherwise. ol the period ol ten years referred 

to 1n paragraph 1 ot tn1s Artiele !or the purposes ol that paragraph 

3 For the purposes of this Article 

, J · -a, J-Nba:i-.- means any arrangement. 1nclud1ng temporary duly· tree adm:ss10n 

or the refund or all or part of customs du!1es apphcable to imported matenals. 

provided that the arrangement. expressly or in errect. allows such refund or rem1s· 

sion If goods are exported bul not it they are retained for home use; 

(b) ·rem1sst0n" includes P.xemptt0n lrom duties on materials brought into tree pons. 

tree zones or other places which have similar customs privileges 

SECTION FIVE 
CO-OPERATION IN PARTICULAR FIELDS 

ARTICLE 22 
Clearing and payments arrangements 

r ric t.1cn1rJl'' States undertake. 1n accordance with the provisions ol thc Protocol on 

c1carn1g and payments arrangcmcnls annexed to th1~ Treaty as annex VI. to promote 

trade in goods and service:; w1th1n lhe Prelerent1al Trade Area by 

I 
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(a) encouraging the use ol nati0nal cunencies in the senlemenl or ehg1ble 

transac:ions between themselves: 

(bl establishing adequate machinery tor the settlement ol payments among 

themselves: 

(c) redueing as rruch as possible the use ol toreign exchange by the Member 
States in their inter-State transactions: and 

(di consulting regularly among themselves on monetary and linancial maners. 

ARTICLE 23 
Transport and communications 

The Member States. recognizing the importance ol eHicient transport and com­

munications hnks and the removal ol obslacles to their transport and communica­

tions systems tor the develOpment ot the Preferential Trade Area. undertake to 

evolve w1th1n the tramewo"' ol the Transport and Comrn.inica1ions Commission tor 

Eastern and Southern African States and in ar.cordance with the prov1s:ons ol the . . 
Protocol on co·operation in the helds of transport and communie.ations annexed 10 

this Treaty as Annex VII. complementary transport and communications p 1hcies and 

systems They also undertai..e 10 improve and expand their exishng transport and 

communications hnks and establish new ones as a means ol turthenng the physical 

cohesion or the Member States and the promotion ol greater movement or persons. 

goods anct services within the Preleren11al Trade Area 

, ARTICLE 24 
Industrial development 

The Member States shall 1n order 10 enhance illOuslrial development wilhin the 

Preleren11al Trade Area endeavour, 1n accordance with the provisions oi the Protocol 

on co-operation 1n the held ol industrial development annexed to this treaty as Annex 
' 

VIII. to promote collective sen ·rel~anc~. complementary industrial develOpment. the 

eipansion cl trade in industri~I' products and the provisions ot related training 

tacitihes w1lh1n the Preferential Trade Area 

' ARTICLE 2S 
Aorlcultural development 

' 

The Member States. aware ot th,e vital role ot agricultural development. particular1y 
' me production ol tood 1n the dev,elopment c:,f their economies. undertake in at..COrd· 

ance with rtte provisions ot the Protocol c,r. co-operation in the held ot agricul1ural 
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deveiopmenl annexed lo lh1s Treaty as Anne• IX to co-operale in lhe formutalion 

and ·~lementahon of their agricultural policies and programmes in lhe various helds 

of agricullure such as lhe supplf or staple food stuns. lhe export or agricultural 

commod1hes The devolopmenl or agro-industries and the establishment ot inslllu· 

110nal machinery tor agricunural development 

ARTICLE 26 
Trade documents and procedures 

The Merrber Stales agree to si~lify and harmonize lheir lrade documents and 

procedures 1n accordance with lhe provisions ol lhe Protocol on lhe s1mphticahon 

and harmoniza11on or trade documents and procedures annexed lo :his Treaty as 

An:'lei x so as 10 ra:111:31e trade 1n good::: and services w1lh1n the Preterential Trade 

Area 

ARTICLE 27 
S1andard1zalion and quallly conlrol or goods 

; tic ~.lcrnbcr Sta:t:s agree lo e .. 01.e. 1n accordance with the pro;;1s1ons or lh·: 

Pro1oco1 on s1andard•:at1on and the quality control of ooods annex£:d to ttus Trea:y 

as annea XI. a common pohcy w11h regard lo lhe standard1za1ton and quality control 

ot go:>::!$ or1g:nJt1ng 1n the Member States and lo undertake such other ac1tv1t1es 1n 

s1and;1qj.:at1on as would promote trade w1th1n lhe Preteren1iat Trade Arca 

SECTION SIX 
CO-OPERATION IN OTHER FIELDS 

ARTICLE 28 
General and other aspects 

Sub1cct to the pro111s1ons or this Treaty. the Member States undertake lo consult with 

one another through appropriate insfllulions of the Prelerenlial Trade Area lor the 

purpose or harmon1z•n9 their respeC11ve policies 1n such fields as lhey may. lrom 

''~'t? to flrne. consider necessary or desirable tor the elhc1enr and harmon1ou!:. 

tur1u10n111g and development ol lhe Preferenllal Trade Area and the 1mptcmcntat10n 

ot ttic pro111s1ons ol lh1s lreaty In particular. bul without pre1ud1ce 10 ihc generality 

ol ttie lorcgo1ng. the Member States underlake to 
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(a) promote tne estabkShmenl of direct contacts between. and regulate the exchange 

or information among. their commercial organiZations such as State tracing c0rpora· 

tt0ns. export promotion and marketing organizations. chambers of commerce. 

associations of businessmar. and trade information and poblieity centres; 

(b) promote the establishment of appropriate machinery tor the exchange of agricul­

tural products. minerals. metals, manufactures and semi-manufactures within the 

Prelerenhal Trade Area. 

(Cl promote the establishment of common training progranvnes and institutions in 

v ar1ous he Ids which would assist in the development of the manpower required within 

the Preleren11al Trade Area~ 

1ct: regu!ah? tne ac1iv1t1es of their Stale training and other commercial enterpnses 

so as to ens:Jre that they play an eHect•ve role an 111e development of !he Preferential 

Trade Area. and 

;t:; tai..e 1r. c...:.mr:-.,:in such other steps as are caleulated to turther the aims of the 

Prel~renl1JI Tr:ide area and the implementation of the provisions of this Treaty 

SECTION SEVEN 
ECONOMIC COMMUNITY FOR EASTERN ANO SOUTHERN AFRICAN 

STATES 

ARTICLE 29 
Gradual establishment or a Common Market and an Economic 

Community for Eastern and Southern African States 

Two years before the exp:ry of len years from the definite entry into force or this 

Treaty. the Commission shall ~ropose to the Council tor its consideration and 

recommendation 10 the Authority tor its approval. measures which 1n addition to lhe 

provisions of this Treaty would be required to be implemenled as from the end ot 

lhe said period of ten years. in order to assist in the development of the Preferen11a1 

1 r ade Area 1n10 a Common Mar1'.el and eventually into an Economic Community lor 

Eastern and Southern Alr1can Slates 
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Annexe 111.3 

HIDES & SKINS POTENTIAL AFRICA 

(Estimates on assumed weights of hides lld skins) 

Bovines Shee~ Goat a Tot111 

Country Noa 15 Kg/ 22Kg/ Nos. 2 Kg/ 4 Kg Not 2 Kg/ 4 Kg/ A11ump A11ump-
(000) Hides Hides (000) Skins Skins (000) Skin a Skins lion 1 lion 2 

Tons. Tons. Tons. Tons. Tona. Tons. 
1 2 3 4 5 6 7 8 9 10 11 12 

Algeria 380 5700 8360 4300 8600 17200 1300 2600 5200 30760 16900 

Angola 340 5100 7480 53 106 212 320 640 1280 8972 5846 

Beriin 116 1740 2552 325 650 1300 304 608 12i6 5068 2998 

Botswnna 300 4500 6600 47 94 188 230 460 920 7708 5054 

Burkina 
Faso 215 3225 4730 909 1818 2·636 750 1500 3000 11366 6543 

8urund1 83 1245 1826 94 188 376 260 520 1040 3242 1953 

Cameron 495 7425 10890 860 1720 3440 1034 2068 4136 18466 11213 

Cen Afr Rep 175 2625 3850 50 100 200 185 370 740 4790 3095 

er.ad 220 3300 4840 615 1230 2460 560 1120 2240 9540 5650 

Congo 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 Shee~ Gotts Totals 

- - e<>untry Nos 15 Kg' 22Kg1 Nos. 2 Kg' 4 Kg Nos 2 Kg1 4 Kg' A11ump A11ums> 
(000) Hides Hides (000) Skins Skins (000) Skins Skins lion 1 tion 2 

Tons. Tons. Tons. Tons. Tons. Tons. 
2 3 4 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 5000 10000 20000 99048 57940 
Gabo:'1 3 45 66 24 48 96 18 36 72 234 129 
Gambia 36 540 792 55 110 220 58 116 232 1244 766 
Gt1ana 109 1635 2398 494 988 1976 419 838 1676 6050 3461 
Guinea 2000 36000 44000 600 1200 2400 600 1200 2400 48800 38400 
Gun ea 
B•ssa~. 24 3'3•.) ~2~ i.1 22 56 42 9·l 168 ;-:,2 4 ~ .t 
Ivory 
Coast 335 5025 7370 724 1448 2896 790 1580 3160 13426 t3C5:J 
Keny;:i 1580 23700 34760 3800 6000 12000 1570 3140 6?.80 530-1~ 3?;~.v 

Lesotho 5 75 110 20 .+C 80 14 28 56 246 143 
L1ber:a 31 465 682 63 126 252 73 146 292 1226 737 
Libya 200 3000 4400 2300 460C 9200 13600 7600 
Madagas-
car 1063 15945 23386 157 314 628 578 1156 2312 26326 17415 
Malawi 86 1290 1892 3 6 12 45 90 180 2084 1386 

- ~ - .... _~ ...... ~ ...:.,,._ . :_ 
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Bovines Shee~ Goats Totals 

Country Nos 15 Kg/ 22Kg/ Nos. 2 Kg/ 4 Kg Nos 2 Kg/ 4 Kg/ Assump A11ump-
(000) Hides Hides (000) Skins Skins (000) Skins Skins tion 1 tion 2 

Tons. Tons. Tons. Tons. Tons. Tons. 
- 1 2 3 4 5 6 7 8 9 10 11 12 

Mah 324 4860 7128 1783 3566 7132 1762 3524 7048 21308 11950 

Maun-
tania 140 2100 3080 700 1400 2800 520 1040 2080 7960 4540 

Morocco 810 12150 17820 4950 9900 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 1(]750 21500 43000 2510 5020 1 f)(1.W· .~~Ci.~~,... 'r:. = ..,r-
... 'o..J • 

Rwanda 130 1950 2860 7'°' 140 280 300 601) 1 ~:)C, , .. , ,. 
/::~': 'U "'+ ') ... 

_ Senegal_ 24C 3600 5280 613 1226 2452 343 686 13 i'! g 1 ~.l :.J5, 2' 

S1ern 
Leone 63 945 1386 i 13 226 452 42 84 1 ' '' ':),-, i'~}'jr; '1 ~:;~ 

Samaha 245 3675 5390 4000 8000 16000 2490 4980 9960 31350 1665S 

Sudan 1447 21705 31834 4992 9984 19968 3993 7986 15972 67774 39675 

Swazi 
t3nd 90 1350 1980 30 60 120 30 60 120 2220 1470 

Tanzania 800 12000 17600 320 640 1280 520 1040 2080 20960 13oBCJ 

,, 

. ' - . ..._ __ , .. .. :_ .. 
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Country Nos 15 Kg/ 22Kgl Nos. 2 Kg.' 4 Kg 
(000) Hides Hides (000) Skins Skins 

Tons. Tons. Tons. Tons. 
1 2 3 4 5 6 7 

Tango 36 540 792 179 :~58 716 

Tunisia 230 3450 5060 2200 4400 8800 

Uganda 560 8400 12320 378 756 1512 

Zaire 151 2265 3322 230 460 920 

Zambia 250 3750 5500 . . . 
Zimbabwe 509 7635 11198 115 230 460 

19.528 298920 429616 55 768 111536 223072 

,... 
00 
~ 

L 

Assumption 1: Bovine hides · 22 Kg: Sheep & Goat Skins 4 Kg 
Assumption 2: Bovine hides· 15 Kg; Sheep & Goat Skins 2 Kg 
Assuming a r;cs usage of 8% by weight the total potential for Africa 
for BCS 1sUnder Assumption 1: 63,061 tonnes 
Under Assumption 2: 38.259 tonnes 

-, 
- - - - - - - - - • 

Goats Tota It 

Not 2 Kg/ 4 Kg/ A11ump A11ump-

(000) Skins Skins tlon 1 tion 2 

Tons. Tons. 

8 9 10 11 12 

182 364 728 2236 1262 

430 860 1720 15580 8710 

760 1520 3040 16872 10676 

756 1512 3024 7266 4237 

. . . 5500 3750 

350 700 1400 13058 8565 

33896 67792 135584 7882 i2 -l 782-H~ 

. . :_J 
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PRODUCTION OF HIDES & SKINS 

(1987 Estimates) 

C\)untry Bovtne Hides Sheep & Lamb skins Goats & Kinds Total 
Not. Tonntt Nos. Tonnes Nos. Tonnes Tonnes , 2 3 4 5 6 7 8 

Algeria 300000 4800 5000000 4500 1500000 1000 10300 

Angola 400000 6000 100000 .. 300000 200 6200 

Benin 100000 1500 400000 200 300000 200 1900 

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 57900 
Eth1op~a 1200000 13200 5900000 4100 5200000 2600 19900 

L _J 
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Country 

Gabon 

Gambia 

Ghana 

Guinea 

B. Bissau 

Ivory Coast 

Kenya 

Lesotno 

L•beria 

L1b~1a 

Madag:\scar 

Ma1aw1 

Mah 

Ma•Jritania 

Morocco 

t-.1ozamb1que 

Bovine Hides 
Nos. Tonnes 
2 3 

-- 300 

100000 2000 

200000 2000 

300000 3800 

2200000 33000 

.. 200 

200000 3700 

900000 10400 

100000 1100 

300000 3800 

10COOO 1700 

800000 9800 

300000 3800 

Sheep & Lamb skins Goats & Kinds Total 
Nos. Tonnes Nos Tonnes Tonnes 
4 s 6 7 8 

100000 .. 100000 .. 300 

300000 mo 400000 200 2300 

100000 .. 100000 100 2100 

600000 3000 700000 3000 9800 

4500000 3100 3400000 1700 37800 

100000 .. 1ocooc 100 300 

3700000 2200 200000 100 6000 

200000 100 400000 200 10700 
.. .. 200000 200 1300 

1800000 900 900000 400 5100 

600000 400 500000 300 2400 

4100000 3300 1300000 800 13900 

100000 ~00800 100 3900 

:.J 



r 
- - - -

~ 

ex .... -

L 

Country 

1 

Niger 

Rwanda 

Senegal 

Sierra Leone 

Soma1ia -

Sudan 

Swazila"d 

Tanzania 

Togo 

Tunisia 

Uganda 

Zaire 

- - - -
Bovina Hides 

Noa. Tonnes 
2 3 

200000 2600 

100000 1100 

300000 5100 

100000 900 

- 500000 5900 

1900000 32300 

1600000 15500 

-· 500 

200000 2300 

600000 9900 

100000 1200 

I 
- - - - - - - - - - - - - - .. -

Sheep & Lamb skins Goats & Kinda Total 
Nos. Tonnes Nos. Tonnes Tonnfll 
4 5 6 7 e 

800000 600 2000000 1000 4200 

-- -· 200000 200 1300 

800000 500 600000 300 5900 

100000 100 -- .. 1000 

3400000 2100 4700000 2300 10300 

5800000 3500 3000000 2400 38200 

1000000 600 1500000 800 16900 

200000 100 200000 100 700 

2300000 1400 600000 300 4000 

600000 500 1200000 1200 11600 

100000 100 ·lOOOOO 300 1600 

_J 
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Countty Bovine Hides Sheep & Lamb skins Goats & Kinds Total 
Noa. Tonnes Nos. Tonnes Nos. Tonnes Tonnes 

1 2 3 4 5 6 7 8 

Zambia 200000 3600 · · ·· 1 OOOOC I 100 

.. 500000 300 Zimbabwe 400000 5900 100 DOO 

17800000 284500 ~1800000 33500 32800000 23500 321500 -·-------

•source: World Statistical Compendium for raw hides & skins. 

leather & leather footwear 1969-1986. 

L _J 
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I SLAUGHTER TRENDS IN ZIMBABWE 
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carrt•ty CID•t•n,.. r•lH: 
hrt1p carrtt1cy t llltl : t.l'(!IJQ at'lh 1uM11ll!19 t1rn11cy 
lec•l """<Y t .. ,l : t.0000 01111h •ct ... lillt currt•<r 

1eu1111ll .. currr•cy: ·ooo I • 

r--------------~ o ta-.--;~:~ i :-1--:~:;~~.-~~~~~1• ;~~' 

I 
I 
I 

tarrt~l 1nr\s: 
lelll IHt\s: 

Zr.t24. t6 
4'0.00 
zmu~ 

--------------

,.111ly I 1r1nt\: 
ftrtlfl IHllS : 

h!•I It.a~' : 

1t05t.OO 
C.00 

111884 .00 

tZ.Zlt l "'""' o.aao 1 r1rup 

tZ.~ l '"""' 

o.aao 1 '''""' 

I 
loll! r1111.t' : Z79T.!.OO 

-----------------------------------------------·---·----

O.ODO l ftrt1p 
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Cashflow from operations 

aptr•l:•·i costs: 
Cttrrc11l11n 
1nltrnl 

rrtd11clitn cosls 
tlltrttf f1•t1tn 
lll1l Hits 

t•ISS lllCO•t 

111\ inc•• 
,.,. boilill(f 
llfl CIS~flow 

, 
1C(~t.Z1 

~;c.qz 

2!73.bt 

t~.e~ 
z,.~1 l 

1l'J19.42 

-327b.42 
-32?b.42 
-704.211 
'3'1.36 

1\: 1(i.00 1 = 
1~.bl l 
'-431 

lnltrMI 11\t of ltlurn: 
ltlurn 111 ••u1ty1: 
ltl11rn on 14111 lyZ: 13.11 l 

z 
12072.~ 
~70.412 

2&73.114 

tr.tt7 .~t 
27.~ l 

1~m.JO 

-mo.21 
-14120.21 
-1119.10 
3372.''4 

t119'11.9b 

Index or Schedules pr .. 11ttd 'J CMM 

3 
13Z'iU1 
Z,70.92 
ZbOl.~ 

114eU2 
30.~1 l 

tat"1'5." 

-293.~ 

-293.11~ 

437 .211 
412". 1~ 

lo~il lllYtstNnl "'r1n9 rro411tl10n 
To\11 preduc\11" tO\ls 

Pr1Jteltd llt.ncr 
lltl 11t11t st.l..,.l 

llo•• 1119 C1u \11 1141111nt"h 
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lHr •••••.•••••••••• "'° "'' t"2 

Fut4 lhUlW•t tHl' 
l .... utt trr~r1h011. Ctwtlo.-i:t tOO.OOC! 0.000 0.000 

h11C1•t' ... U•ll Wllh ••••• •71.000 2127.~ 0.000 

.. II hi•} "'4 Hftltf f1t1hllH . t3'1.0l'O Z~7.!!00 0.000 

l•t1r,.rlld futC IUth .•••• 7,)0.000 ~.000 m.ooo 
Pl111l Utllllrry 1114 t•111,.t11l ••• ~.000 1411'1.000 0.000 

-------- ------------ ----
llt•I hstl ll•HlN•l ush •.•• tib_.000 13Wl.OO'J m.ooo 

Prr-prc411ctun t1r1t1l t1pt1C1\11rH. 404.~ t7Jli.7CO z~·''° 
ltl .. ,kl~ t1,1l1l ........ 0.000 0.000 4t0.000 

------- ------
T1t1l 1111 lHl 1••Hletel tosh ••• 197!>.000 ~.no Dtl.440 

16.907 10.JIO 6.780 
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lrot•l Current Investment 11 ·ooo z ' 

IH' ............... . 
rut• 111nlWlll c11h 

I 
l,. •. Ult '""'il!O•. Ct1th .. tal 
lll11'11t' ... n11l wtrh ••••• 
.. 11h1rr illt nrv1u r1uhhH • 
llllfplrilt• fur• iUth ••••• I Pli!ll. ucb1111ry 1114 •••npM•l •• 

lllil hatC llllH\llflll tHh •••• 

a.,,,,"tlll• tifllih t1,ea•1ta11s. 
-..;., .... t1p1t1l •••••••••• 

l'•lil c11rrrnl 1n1Hl•t1l tills ••• 

Of it hrrip. 1 ••••••••• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
T 

0.000 
o.ooo 
C!.000 
0.000 
o.ooo 

0.000 

0.000 
C!.OO'l 
0.000 
0.000 
o.ooo 

0.000 

o.ooo 
~,.409 

--------- ------
'221.m 

31.245 
----------
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I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tot•l Production Costs a• ·ooo z • 

THr . . . ... . . . . . . . . . "93 '994 tm ,.,.,, '997 

1 er ••· <1,.ca\y h•••lt •ro•11c\I. 0.000 0.000 o.ooo 0.000 0.000 

•• uttrail t • .......... Z609.rn 3t3U70 36».6t5 4175.560 C691.50S 

OUotr ,,. u\traah ... . . . . . zm. 120 3Z89.344 Jall.568 4M.792 4'134.0'6 

\llah\us .......... . . . tBZ.C~ 218.940 Z,5.4~ Z9t.9ZO 321.•tO 

btrtJ •• ............. 575.000 •'11.000 ~-000 920.000 ftm.000 

La""'. •artct • . . . . . . . . . . 3Z09.000 :xo;.ooo 3Z09.000 3Z09.000 3Z09.000 

lt,.lf. u11trnanu . . . . . ... 5'4.000 564.000 564.000 ~.000 564.000 

S1o1·n ........... . . . 500.00C 500.000 '500.000 ".IQ0.000 5CIO.OOO 

Jacterr 1nrllt14s ... . . . . . '70.000 '70.000 470.000 470.000 '70.000 
----- -----

Factorr cash ... . . . . . . .. t(Jl5t.2C?C t20~2.95C t~4.6t0 14516.270 om.m 
lldla•ntrah•t o•trllfah ••••• 0.000 0.000 0.000 0.000 0.000 

l••ir. cHh. saln Pd •ntr1hh11 0.000 0.000 o.ooc 0.000 0.000 

lhrrct cnh. salts aa• •nt•1kh11 0.000 o.ooo 0.000 0.000 0.000 

lit,,ruah111 • ..... . . . . . . Z,70."6 Zl7Ut6 Zl70.9t6 Z570.9tfl Zl70.9t6 

F 111anual cash ....... . . 2873.114Q zm.640 211113.496 2ll3.352 • 2063.ZOB 
---------- ------------- ------- --------

Tttal pGducl11n costs •••• .. t~.!".>O fl~tUtO tMii'-030 mzc.~o ZOJn.O"JO 
::==·=====:: ============= ====---===:== =============== ::::::===== 

Cuts prr unit I H•9lr p•o411ct I O.OIJ'J 0.000 0.000 0.000 0.000 

Of 1\ hrt19n. I • ... . . . . . . ~.~ zuee J0.5D'l 32.IZO 34."4 
Of 1t uriablr.I •••• . . . .. 37 .4!4 4t.84' %.302 'S0.324 53. 971 

Tata! latour • ...... . . . . . . 3209.000 3209.000 32:19.000 320'1.000 3209.000 

----··-------------------·--------------·-----------------------------------
ClflM l#lll"- St'L 15 PUllT, ZlllBAN: - 28 SEP 19. by lfDC Pri•.l\d. ,lllKA!lE 
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·ooo z • I Tot•l Production Costs aa 

IYHr •••••••••••••••• 

11f 11oe. t1,.c1ly 1u19lt "lducll. 

I I• uttri•l 1 ....•••.••. 
Ollltr ,,. ultr1•h •••••••• 
U\1hhH , •••• , , •••••• 

I 
btrty ••••••••••••••• 

l• .. ~'· lutel .•••••••.•• 
lt .. U, INllltNllct • • • , •••• 

S,.•H •••••••••••••• I Fitlery t•trlltid\ • • • . ••••• 

htltry cosh • • • • • • ••••• 

1
Adl11nlrilnr ••trllti4\ •••••• 
l•dir. <Hh. HIH ... dnlriklion 
Darrel tHh, Hin Pd lnlnhh111 
Dtprtn•h•• . • • • • • • . . . . • I F1ninc1•l tl\h •...•.•... 

hl•I prt4uchan tl\h ••••••• 

I Cash ptr an1l I '1•glt prld1tl I • 
Of at ftrra!n• 1 •••••••••• 

I 
Of It Wi'liblt,l •••••••••• 
ltlil libGur • • • • • • • ••••• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1fil 

0.000 
5Z19.4W 
~.240 

]64.'100 
mo.ooo 
lZ09.000 
~-000 
500.000 
470.000 

164159. 590 
0.000 
0.000 
0.000 

~70.916 

1793.064 
--------

i!tlZl.570 
========= 

o.ooo 
]6.822 
57.Z91 

320'1.000 

1"9 

0.000 
5Z19.~ 
~.(CQ 

]64.'100 
tt5l.OOO 
?209.000 
~.000 

500.000 
470.000 

16959. 590 
0.000 
0.000 
0.000 

~70.916 

1522.920 
----------

21053.CJO 
=======:::;:: 

0.000 
37 .295 
58.027 

320'1.000 

2000 

0.000 
5Zt41.4W 
5W.240 
]64.'100 
U50.000 
l20'J.OOO 
~.000 

500.000 
470.000 

16959.590 
0.000 
0.000 
0.000 

~70.916 

1~2.m 

-------
20713.280 

===-=== 
0.000 

37.179 
51.711 

3209.000 

2001 

0.000 
5Z1'l.450 
~.240 
364.'IOO 

11511.000 
lZ09.000 
~.000 

500.000 
470.000 

16959.590 
0.000 
0.000 
0.000 

~70.916 

91Z.6lZ 
-------

N.>13. 140 
=--=-==== 

0.000 
31.277 
59.555 

JZ09.000 

-

0.000 
5Zt9.~ 
~.Z40 
]64.'100 
n5a.ooo 
l20'J.OOO 
~.000 

500.000 
470.000 

16959. 590 
0.000 
0.000 
0.000 

~70.916 

m.w 

0.000 
ll.718 
60.:M 

lZ09.000 

--------·-----------------------------------
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Tol•l Production Costs i• '000 Z I , ,,., ............... . 
1

1 •' -· co•oly '""'' pr.Cucll. 
'- ultra•I t ••••••••••• 

11\wr r• ultra•h •..••.•• 
U\ahhn ••••.•.•••••• 

I Entrty ••••••••••••••• 
L1ll11r, lartcl • • • • • • • • • •• 
lt .. 1', UllltMllCt ••••• , •• 

I 
S,.rH • , •••• , • , ••• , • 
f .c ltry l•tr iot&d\ • • • • • • • • • 

he terr ti' l\ . . • • . • • • • • . 
._anulr1htt ••triot•I\ •••••• 
l114ar. cnh. uln _. •ulra'-iht• 
Darttl ctsh. ult\ 1114 llnlra .. h" 
lllprtc .. hon • • • • • • • ••••• 
fi ... ti•I U\h •••••••••• 

ltl•I preduct11n tHh ••••••• 

CHh P" 11111 t I u••lr preducl I • 
Of 1\ forr19n, I •••••••••• 
Of 1\ ,.,.,,lt.1 ......... . 
ltbl l•bour • • • • • • • • • • • • 

0.000 

~"-~ 
541C.Z40 
364.900 

100.000 
3'09.000 
564.000 
~-000 
470.000 

16~9.~90 

0.1.'00 
0.000 
0.000 

t79.000 
W.344 

ZOO'- 7 

0.000 
~19.4~ 

~82.240 

364.'100 
,,~.000 

JZ(l9.000 
'564.000 
~.000 

470.000 

t6~9.~90 

0.000 
0.000 
O.OIJO 

1'1'.000 
tn.200 

------- ---------
11310.790 

=========== ============== 
I! .O'.!O 

4Z.746 
6'.4M 

JZ09.000 

0.000 
4J.CIJ 
70.~7Z 

JZ09.000 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I N•t. Working C•pit.•l 11 ·mo11 

,,.., ................ . "97 

I c •• ,,. . • . • • . . . . .., [.,. 

I C•rrt11l IHth & 
lltt-h rt.fl••••· ... JI tZ.O 9114.Zn t006.07' tt07.114 WUlt on.••• 
l•wt11ler7 IAt ultr11h • ti 19.1 m.m lZ•. 9'JZ J1'9.0l7 m.zu 417.~ 

E .. ,., ......... 1 ~t.• "·tit tl.'17 ~.w t1.Ut Z0.0 

I !iflrH ......... l60 t.O 500.0llO 500.00IJ 500.000 500.000 500.000 

lllrl II '"'''H .... z 1111.0 60.m •1.on 73.mt IO.W 11.m 
r11n11te ., ... ,\, tO 36.0 J11.e m.360 lll•.m 4Gl.Zlll 431.10 I Ci\11 •• .... • • • • • • • , 360.0 tZ.IZI tZ.121 tZ.IZI 12.m tZ.121 

Tttil t1trt1l IHth ••••••••• Z060.76o9 muu z~.606o m1.~• ~.443 

t•rr••l hu1hllH _. 

1
1(, ... " .. , ... , • • • • • • ,. Z>.7 42t.m .... ~ m.ou %4.W 612.031 

- -----
ltt .. ,h .. Ci•llil •••••••••• '631.m 1790. 114 ""·~· Zl.'93.003 ll44.4t2 

l•crliSI 11 "'hllf llfllll • , • , •• m.n• ~1.410 ~1.4t'9 ~1.409 nt.•!O 

I •t •rhri tif1l1l. llc1l ...... 10t2.02t 106~.024 tttl.027 tt11.0l0 1ll4.0TI 

lltt .. , ... , "'' t1l. ,,,..,. '211.m m.tOO IZl.~7 9Z1."73 &0.319 

----·---------------

I ------------- CIJf¥ 2.' - IJtlDO FIASIIILIIY STllllES ...... t-t]}(!,VIEMlll -

Net Wor.king C•pital 1• 'DOOZI 

I'"' ................ . 
c •• ,,... . . • . . • . • • .., llll 

I Carrt11l iSHl' & 
Ae<11111h rttr1•1blt • • • lO t2.0 

I 
J1v111ter1 •"' Nlrrlih • ti 19.1 
E•trty • • • • • • • • • 1 ~1.4 
SJoirn ••• • . • • • • • 360 1.0 
llor• 1n rraoJrtn • • • • 2 llO.O 

I hnul1t• pr1Cuch • • • 10 l6o.O 
tu• Ill kllld , • • • • , • ]6o0.0 
ltl1l urrtnt iSHh • • • • • • • • • 

I 
C1rrtlll h1•1 h hH lftd 
Act°"'h ,.Jlblt • • • • • • 14 Z>.7 

ltt •rhnt t1f1 t1l •••••••••• I J•CftHt 111 •trh19 CIJI lil , • , , , , 

lrt •rhn9 ~•P• t1l, ltc•I •••••• I"'' .. ,.,", "''''!. "'"'" 

I····· 
I 
I 
I 

m1.m 
~1.m 

Zi?.361 
'.>00.000 

94.Z20 
•~1. too 

tz.125 
:JOS5.~t 

,~,.~ 

------
m5.12t 
n1.4G9 

1277.036 
tttl.716 

tm-2007 

ml.m 
~·'·~~] 

22 .3111 
50C.OOO 

94.220 
47t. tOO 

tZ.IZI 
:m5.l61 

,~,-~ 

------
2395.IZt 

0.000 

tZ17 .0l6 
m1.1a. 

1 
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---- CDf¥ Z.t - llllDO ru!illlllTT SMlES ll'IOI. ~1310.'llDfl' -

~ourc• of Fin•nc•• construction111 ·00011 

,,., ·············· 1 ... t, . .,,, .. ,, .. 
E••tr. f'tftrt11ct. r.···"· ,,.h . 

lN• I. f1n1p • 
lNll I. f1rt1p •• 

I l ... c. '''" ... 
lNll •. '"•'···· 
lNll I. l•c•i ..•• I Lua c. l1ul .. .. 

let.I INll ....... . 

I let.I,_,, ....... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

mo 

WO.ODO 
o.oao 
o.oao 

• o.oao 
o.oao 
o.oao 

~~.000 
0.000 
o.aao 

Z'.>50.000 

0.000 
0.000 

1110.000 

"'' "'2 

m7.ooo ]lM.000 
0.000 o.oao 
o.oao o.aoo 

0.000 o.oao 
0.000 0.000 
o.aoo o.aoo 

t4t09.000 m.ooo 
o.aoo 0.000 
0.000 Q.QOO 

t4t09.000 m.ooo 

a.ooo o.ooo 
o.aoo 0-~~ 

---
~.Ol'O 3319.000 
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------------------------ Cll'FM Z.1 - llllllO FEASllllllY SllRIIES 1111(11, 1Hl70,VWlll -

Sourc• of Financ•. 

lHr •••••••••••••• 1993 

1 .. 1\y, 1r1hNry •• 
~1\7, trtfrrtact. 

S.h1•1t,. ,, .. h • 

I LH• A. f1rup • 
Lun I. fertap .• 
l• .. C. rerut• • 

I lun A, l1c1I •••• 
l.,. I. lec1I •••• 
LNll C, ltc1l ••.• 

I T1t1l INll •••••••• 

1
Currt1l lia•1hhH 
link ,.,,,,,n .... 

ht1l '""'' ...•••• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.000 
0.000 
0.000 

O.l'OO 
0.000 
0.000 
0.000 
0.000 

tZJD.OCJll 

tZJQ.000 

42t.m 
703.44~ 

production l• ·ooo z s 

1994 1995 "" m1-9I 1999-2003 

a.ooo 0.000 0.000 0.000 0.000 

0.000 0.000 o.ooo 0.000 0.000 

0.000 0.000 0.000 o.ooc 0.000 

0.000 0.000 0.000 0.000 0.000 

o.ooo o.ooo 0.000 0.000 0.000 

O.llOO 0.000 0.000 0.000 0.000 

-,.Y.400 -w.eoo -1618.400 -'688.41111 -1611.400 

o.coo 0.000 O.OllO 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 
-----

-'681.400 -'681.400 -t6U.400 -t6U.400 -t611.400 

47.'50'1 47 .'50'1 47 .'50'1 47 .'50'1 0.000 

tm.102 -437.260 -14;~.m 0.000 0.000 

- ----- ----
-4~t.719 -2071. t~I -3096.171 -1640.nt -1611.400 

·----------------------
CtllM Tlllllr«i Sil.TS PlACT. ZlllW.4E -- 21SEP19, lly lfDC Pm.lld .• ~ 

~l 

1 

~ 

22.1 



I 

I 
I 

lol•l cu~ inflow •• 

fiNncal rn111r<tS • 

l
S.ln. 11tl ef l•• •• 

ot•l "'• oulf l•• •• 

I T1til unh . . . . 
O,.r•llng cHh ••• 
CHl or hNntt ••• 

l .,,.,.,.t ..... 
C1rpor •tt l•• • • • 
D1wt•tncl\ pud ••• 

l:rplu\ I dthcal I • 
11911l•ltd cub .. l•a<t 

.Inflow. lml •••• 
91um ... Im! ..•• 

Sur pl11\ I drhu l I • 

Eafh•. fort19n ••• 
~Ulow. foru9n ••• 
urplu\ I Cthul I • 

l lltt cut.now ••••• 
C119Vl•lrd nrl cubfh• 

t~·:::.-~~-~ 
~I. - •.• ~ © 

~~~COMFAR ----=. •, ~.1 llU I [t(I 

------ CllHI Z.1 - lllllKI FEASlllllTY STIJllES IRllOI. t-t370,V1Dlll -

construction 1• ·ooo z s 

rno.ooo 

1'70.000 
0.000 

1970.000 

1766.000 
0.000 

204.000 
0.000 
0.000 
0.000 

0.000 
0.000 

1970.000 
7453.4!.'0 
1516.600 

o.coo 
15111.600 

-1516.600 

-1766.000 
-1766.000 

1992 

1'5646 .000 JJ 1,. 000 

~.000 3319.000 
0. 000 0 • 000 

t~5.7Zil 3311.440 
----

'4 t09 .000 635.000 
0.000 0.000 

mt..720 2613.440 
0.000 o.ooo 
0.000 0.000 
0.000 0.000 

O.Z!O 0.560 
O.ZIO O.l40 

15646.000 3319.t'OO 
14020.120 3093.440 
1~. 1111 m.~o 

0.000 0.000 
1624. 'IOI; 225.000 

-1624.900 -m.ooo 

-14109.0'JO -6~.000 

-228~.ooo -Z'.r.110.000 
------------------------------------------------------------------·-----------·---------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~~w fiO~_fi~~r~ 
--------- --------- CIJfAll 2. 1 - IJCllJO FEASlBILlTY ST!mlES IRIKH, l>-1370,'llOIM -

C•shflow tables. production 1• ·ooo z • 
lHr ••••••••• 1'1'13 1994 tm 1'1911 t'l'l7 t998 

ht•l cnh inflow .. 141171.420 t~4.&10 l&m.1190 zoeoo.~ ZJJ7&.440 ~cri/i.JtO 

------- ----- ------- ------- -----
F1 ... ncHI rtsa11rcH • te.5t.m 47 .50'1 47 .50'1 41.50'1 47 .50'1 47 .50'1 
S.lts, Hl af l•1 •• tl019.4ZO t5597 .JOO tam. tS> 20753 .cr.io ZJJJ0.'30 ~908.aoo 

ht•l cnh autf lw •• 15375.700 te.&33. 9t0 nm.•:io t&736.940 t9e.&a.460 Ztl639. '170 
------ ------ -----

Tobi •~stls .... tb')Q.769 t9a. 'lta t9a. 918 t'la.918 t98.9ta t98.9t8 
Optr•l1n9 cuts ••• t085t.Z90 t~72.9')0 t3Z9Ut0 mt6.210 15737 .930 '6959.590 
Cost 1r h1W1ct ••• 2Bn.640 2873.640 2110l.496 ZJJJ.352 2063.208 t79].064 

Rt,.yMnl 0.000 t68l.400 11M.400 t6M.400 t6M.400 '688.400 
Corporo1lt l•1 C.000 0.000 0.000 0.000 0.000 o.ooo 
D1v1dtnds ,.1d ... 0.000 0.000 0.000 0.000 0.000 0.000 

Surplus I dthcat I -704.284 -tt89.102 437 .258 20bl.6t7 3689.979 5316.DIJ 

c-l•lfd [i\h b.ll•nct -703."4 -im.545 -tm.zaa li0&.330 4Z98.JOI 911t4.~ 

Inflow. locil .... 4t3UJ6 27111.070 2875.070 2m.010 3103.070 J2t7 .070 
Dutrlw, loc.i •••• 10780.320 12147.lllO 12360. tlO 12572.lllO 12785.180 12997 .lllO 
Surtlus I dthcat I -11e.4a.~ -9386.11011 -94!5. t08 -9583.607 -91182.107 -9780.ll07 

lnfl•·· '""9" ... t~39.ll80 12883.740 mu.1110 17811.490 20275.370 22739.240 
!Ntrlow. forugn ••• 4595.Jaa 4686.236 5425.251 6164.267 11903.281 H42.Z911 

·I Surplus I dth c 1 l I 5944.2911 8t97 .')04 ~22.303 11647.220 13372.060 150'16. 940 
·: 

Jlft co1st.rlow ••••• '139.355 3372. ~38 47(~ .1~2 6085.3118 mt.~ am .acz 
(ua~lilrd Ht Ci\hflow -22570.640 -19197 .710 -144oU~O -l!JSJ.187 -941.1101 78~.20t 

-------------·-----------------------------·---···----------·---... --------
tlfl()( TAN!l!N{i Sil.TS PlMI, Z!i'IBAl!I( --- 2! SEP a9, by lfDC Prav.LU .. MILIJIE 
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I ----------------------------------- C!JUP 2.1 - IJllOO fEASIBILlTY STUDIES llRM:H. l>-U70,VlDM -

C•shflow tablrs. production 1• ·ooo l • 

I '"' ......... l'l'IY 2000 Z001 Z002 ZOOl 2004 

I 
T1l1I <ISh 1nf10- .. Z.908.800 Z>'I0!.800 Z,908.800 Z,9()11.800 Z.908.800 Zi90a.800 

---------- -------- --------- -------- - -----
F1Nnt11l rruurcH • 0.000 0.000 O.OOI! 0.000 0.000 0.000 

S.IH, ltl 1r lu •• Z,908.!00 Zi90Ut~ Z>CJOl.800 Z>90UOO ~908.100 Zi4IOll.800 

I Told tHh outflow •• 2214'.:. 'HO 22463.~30 2232!.450 22t~J.380 23Z>4.270 21430.rlO 

------ ----- ------ ------ ------

I 
Tol•I •nth ...... 0.000 0.000 0.000 0.000 0.000 0.000 
llftr1t1ag tHh ••• 1119'19. 5'10 169'.i'UCJO 1'9'.iUCJO 16~9-~CJO 16'r.19.5CJO 16959.590 
C11t or hMntr ••• 1~.cno 1z.z.m CJIZ.1132 712.W "2.344 1n.200 

lr,.19rnt 11181.400 11181.400 11181.400 11&.400 11118.JCll 0.000 

I Cor por •h \11 19n.062 ~.760 2697 .!l2 2132. 904 4tbl.'134 eri.<m 
Du1•rnd\ pi1d ... 0.000 0.000 0.000 0.000 0.000 0.000 

I 
Sur flus C drho t I 371:2.121 J"5.2n 3580.348 3715.411 2o5U~ m1.ooa 

C-l•ld c1sh wl1ncr 13377.470 16122.TJJ 20403. 100 24111.~ um.~ 31Zil.llfi0 

Inflow, lot•I ...... ma.JOO 319!.lOO 3198.300 3198.300 3191.300 lt98.l00 I 0um ... lot•l •••• 14630.820 14948.J!O 14813.300 14678.ZJC 157J9.120 tJ915.6~ 

Surplu\ C dthCI t I • -11432.520 -11750.060 -11615.000 -11479-1130 -1Z>40.l20 -10717.350 

Inflow. hrri9n ... 22710.500 22710.500 2£710.500 22710.500 22710.JOO Z2710.500 

I Outflow. rorugn ••• n15.1~ 7515.1~ 7515. 1~0 7515.150 7515. 150 7515.150 

Surplus I c1rr1t1t I . 15195.350 151cr.i.350 15195.350 15195.350 15195.350 15195.350 

ltt mtilow. • • • • 6974.149 63!6.451 c~l.379 11116.307 4785.277 4o~.Z06 

I (119ul1trd ntl t1shflow t48J0.350 2121b.!!!'l 274b!. l!C Jn&Ua~ Jal69.7b0 43019.970 
-----------------------·-------·------·-------------------------·---------------------------

ClfltK TIWHllG Sil.TS Pl.MT. Zl'®M: --- ze S£P 89. by lfDC Pru.Lld .. WKA!JIE 
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-------------------··--------------------- CIJHll 2. t - IJ!IIIX! FEASIBILITY ST~IES llN<H, D-1370,VIE!nl -

lshflow tables. production in ·ooozs 

1111nc1•I rnou•cn • 
In, ntl or l•• •• 

25908.800 
------ ----

0.000 
~906.800 

0.000 
25906.800 

2007 

o.ooo 
25906.IOO 

r•l cnh outflow •• __ ZHJ0.7~ ---~1430.7'!0 21430.7'0 

Toti! nuh • • • • 0.000 0.000 0.000 

f r•hn9 mh • • • 1'959.590 16959.590 161159.590 
st or hllinct • • • 172.200 172.200 172.200 
Piptnl • • • • • 0.000 O.O'JO 0.000 

Corper•lt l•• • • • 4299.0lr.> 4Z99.005 4299.0lr.> 1·••tnds .... . . . 0.000 0.000 0.000 

Surplus I dthul I • 4479.008 4479.008 4479.008 

l uliltd mh bil•nct 35~ .070 40ZOi .070 44695.060 

low, lml • • • • 3199.300 3199.300 31~8.300 

Outrl1W, lml • • • • 13915.650 13915.650 13915.650 

l plus I dthcil I • -10717.350 -10717.350 -10717.350 
low, hru9n • • • 22710.500 22710.500 22710.500 

~mow, hrugn • • • i515. 150 7515.150 7515.150 

l plus I dthol J • 1519'j.350 15195.350 151'1:.350 

mhllow • • • • • 4650.206 4050.206 46~.206 

lul•lr~-~~-~~~~~~----
476

~~~~---~::~~~.j~~
7

~;-~ ~~~-- 2;-;-;;~-~~ If~ Pm.Ltd .. ~ 
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1------------------------------------ ------------- CMM 2. t - lltlDO FEASIBILITY STWIES IUKH,· ~1310,VIE• -

Cashflow Discounting: 

I &I Equity Pil• •trsus lift 1ac- flew: 
lift prtnnt •&IUf .............. -709.04 &t !0.00 l 
lnltr•&I R&lt .r lthrn l!RREll .. •.43 1 

I •I lltl llorth •trll\ Mt\ CHh rtt.,11: 
lltl prntnl •&lat .............. 4491.71 &l 
ln\trn&I R•\t tf It turn llRREZI . • tJ.lt l 

t0.00 l 

I 
cl l•ltrn&l hlt er Rtlarn 111 tol•I 1nvnlttn\: 

Ntl prtnnl •&lut ...... ... • • • . • 109'18. 'lb &l 
ln\trn&I hlt tr lthrn I IRR I .. 15.bl 1 

10.00 1 

lltt llor\11 = Equ1 \y Pild plus rtnnn 

1-----------------------------------------------
ClllfJE THil«.i Sft.TS PU'llT, ZJllBAa( - 28 SEP 89, ~ lfDC Pri•.LU.,lllKilUJIE 
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1---------------------------------------------- C!>HJ: <- ! - t.t.llKl FE~lf!:..ITt Sf\!1!1£5 •IKM. D-13111.¥1£1111 --

Net Income Statement in ·aoc Zs 

l'"r .... • • • • ... • • • • • . tW,J 1994 ~ ,,,. "91 

ltlil uln. incl. uln li• .•.•• t:llt9.42Q t~~9: .JOO tit~- tlQ ZQ~l-~ zmo.m r•n= .. , .... 1, costs. ••ti. iilts ti•. 6~08-~ 132'. 'Y.14 ~~UtJ U7l.272 t0994.'30 

-------- ------ - -----
V••1itlt ur91n •••••.••.•. '9tt.!J(! lifl7 .340 9k"'J.~ 10'm.7IO tZl36.000 

( 1 ar ht•I ulrs • . • • • • ••• ')J.083 53.~ ')2.949 ')2.907 ')2.174 

n-•iFliblt tHh, t•tl. •t•rttlihOll 1Jt].9t') nt3.916 7313.9tC 7Jt]. 91') 7313.916 

------ ------ ------
t'r•tionil urg1n ••.••••.•• -40Z.715 'Y.>J.430 2l09.64a ~~-163 50lZ.079 

1 1f ltlil Hits ••••••••• -J.094 6.1'3 12.708 11.664 21.m 

lHl 1r hllintt .••.••. 2973.640 21173.640 260].4<;6 2m.N 20li3.20ll 

------ ---------- ------ ------ -----
ron proht ....•.... -3276.CZI -t920.2t0 -293.14! t]J2.~t2 ma.11t 

illlW••crs .•.•.•..•• 0.000 G.000 0.000 0.000 o.aoo 

::·''.'.':·~·~:: : : : : : : .... 0.000 o.ooo O.OC!'J t!iZ.~t2 ma.111 
0.000 0.000 0.000 0.000 o.ooo 

-------- ------------- ---------- ------------ -----
l:t ,,.rit ••...••••••••. -32711.CZI -1920.210 -293.149 t!iZ.')t2 ma.an 

1ndrn.!s Pild •.•.••.•.... 0.000 0.000 O.!!t)O C.000 0.000 f dulributrd proht ...•••••• -3276.4ZI -tm.210 -~u•a tJJ2.')t2 ma.an 
tt•ulilrd unduH1bultd profit .•• -J27b.4ZI -')l'ib.635 -~'10.482 -41')7.971 -u99. too 

Gron proht. 1 or lol•I Hh\ ..•• -ZI. t66 ·IZ.311 -1.617 6.421 1&:.b8Z 

~ praht. 1 or tot•l s.ln •... -~.1'6 ·IZ.311 -1.617 11.421 tZ.68Z 
. lltt proht. 1 or tqu1t1 ••••. -29.64! -17 .376 -Z.li~'l IZ .CY.18 u.m 

llOI, Ntl proht•1nltrtsl, 1 of 1••tsl. -u2a J.831 9.223 14S>I t9.m 

OIM lrHtlNG srtTS l'lMi, lll$.;[ol( -- 2! SEP a~. by ll'DC Pru.Ltd.,IACA.IJIE 
-----------------------------------·------··· -···---------
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--------------------------------------------------CM• z_, - .. ,1111 FEASllllllY SMlES IMO!. r-010.vima--

,,., ........... - . . . . . ""' 
ltl•! ulH. l•CI. ulH ti• • • • . • Zl'ICll.nJ 
ltn: w1ra1•lt <Hh. Ille!. ulH ti•. tZ216.~ 

V1ra1tlr urt1R • • • • • • • • • • • 0692.ZtO 
I\ l 11 ltlll ulH • • • • • • • • • 5Z.141 

1Jrtr1hen.l urt11t •••••••••• 
I\ l 11 l1lll ulH ••••••••• 

(Hl tf ha.n<t ••••••••••• 

"'" '''" l ............ . 
All-•rn •••••••••••••• 

'•·••Ir '""l ........... . 
l11 ••••••••••••••••• 

llrt p•eht •••••••••••••• 

D1w1drnds p.1d •••••••••••• 
Ulldutributtd pnhl ••••••••• 
A<cU1Ul1lrC un.tulriktrd ,,.rat ... 

lirtH ''lh l, l tf l1tll Hit\ . • •• •t prtfi t, l If ltt1J Hit\ • • • • 
llCE. lltt pr1ht. : tf rqu1ly ••••• 
IOI, lltt proht•1altrtsl. :. ti u1vrsl. 

7ltl-"7 

6371.Z94 
ZUtl 

1793.1164 
----

~-Zlll 
0.000 
o.ooo 
0.'10 

-----
·~-Zlll 

0.000 
~-Zlll 
IJa6. Qt 

'7.691 
'7.691 
4t.492 
Zl.017 

"" 
Z,901.100 
t2Zt6.~ 

-----
0692.ZtO 

5Z .... 

ntl.•1:i 

6311.m 
ZUta 

~.'20 

-----
~~.]1'5 

0.000 
mG.tll 
'91'5.0DZ 

-----·---
2aao.Jtl 

D.000 
2Ma.]1] 
6266."4 

11.740 
tt."7 
26.Qj,4 
17.270 

zooo 

Z,901.100 
t22t6.~90 

-----
069Z.Zt0 

5Z.141 

7]t].9t6 

6371.m 
ZUta 

tl5Z.776 
----

~tZI.~ 

0.000 
~tZI.~ 

Zl62.760 
-------

ZlllZ.760 

0.000 
~.760 
llZ'l.204 

t9.7&3 
9.891 

23. t90 
'4.96~ 

2Gllt 

Z,901.100 
'2216.YIC 

----
t3692.Zt0 

5Z.141 

no.m 

6311.~ 

24.611 

912.632 

ur.i.664 
0.000 

ur.i.664 
2697.132 

------
Z.97.132 

0.000 
2697.IJZ 

tt27.040 

20.126 
t0.4tJ 
24.413 
'4.436 

zooz 

Zl'IOl.IOO 
'2216.~90 

-----

-

tl69Z.Z10 
5Z.141 

73tl.9D 

6371.Z96 
ZUtl 

712.411 

~.1119 

D.000 
566~.809 

ZIJZ.90' 

ZIJZ.90' 

D.000 
2132.90' 
t4r>9.940 

Zt.808 
tD.934 
ZI.~ 

tl.906 

Cltll)( llllllll'(i Sil.TS PLANT. Zl*'81l - 28 !V 89, ~ lfDC Pri•.lld •• lllKA!llE 
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----·-----------·----------- C11Hll z. 1 • OODO FEJISlllllTY 511111£5 llMCH, t-1370,V~ -

N•t. Income Stat•m•nt. i• ·ooo z • 
'fl' ................. Z003 Z004 ZOC1.> zoo. 2007 

T1lal saln. inti. lalH l11 ••••• 25908.IOO 25908.IOO 25CJOl.IOO 25'1011.100 25'IOl.lllO 
ltu: wariablt tHh, iacl. win l11, 12216.~'° 12216.~'° '2216.5'0 '22111.590 122'6.~'IO 

Variablt ur,11 ........... t36'12.Zt0 t36'12.ZIO t36'12.210 t36'12.Zt0 136'12.ZtO 
Al l 1f \Ital uln ......... ~.141 ~-141 ~-141 ~.au ~.1411 

la11-w1n1blt tHh, incl. dtprtti1l1on mz.ooo 49ZZ.00t 4'122.0111 4'122.001 4'122.001 

----
o,tral11111l ur,1n •••••••••• 1770.ZH 1770.ZtO 1770.ZtO ano.zto 1710.ZtO 
Al l of lllal uln ......... 33.B'lO 33.850 33.!'lO lU'lO 33.850 

Cnl 1f hnantt ........... 442.344 172.200 HZ.ZOO m.zoo In.ZOO 
- ------

Grau prohl ••••••••••••• !327.867 ·~'18.010 •~qe.010 m1.010 ~•1.ot0 
Allowanus • • • • • • • • • • • • • • 0.000 0.000 0.000 0.000 0.000 
luablt proh t • . . • • • • • . • . • !327.M7 ~'16.010 •~q1.010 ·~91.010 ~'ii.Oto 

111 ................. 4'63.'134 4Z'l'I.~ 4Z'l'I.~ 4Z'l'I.~ 4Z'l'I.~ 

-------- ---------- ------- ------
llrl prahl .••••••••••••• 41113.934 42'1'1.~ el'I.~ 4Z'l'I.~ 4Z'l'I.~ 

D1v1dtnd\ p11d ••••••• , •••• 0.000 0.000 0.000 0.000 0.000 
..-idntrib11ltd prohl ••••••••• 4tb3. '134 4Z'l'I.~ 429'1.()(l"I 4Z99.~ 4Z'l'I.~ 

Am1111l1ttd 11n.Sutribll\td prohl ••• mz:ueo 22822.B!ll mzuao 31420.8'° ~719.&'IO 

Gron proht. t of tahl nln •••• 32. HJ 33. 186 33. 186 33. 116 33. 186 
llrt profit. 1 of total uln •••• 111.01z 111.~93 111.m 111.~93 111.~93 

II((, lltl profit. 11f t411i\y •.••• 37.117'1 38.'IOZ 3!.902 3!.902 Ja.'IOZ 
IOI. Ntl proht•1ntrrnt. 1 of invht. ll.0117 11.m 11.m 17.~7 17.~7 

CllllK 1-.1J«i 51¥-TS Pl.MT, lll'ISAIK - 21 SU IG, by lfllC Pm.Ud.,lllKA.IJIE 
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-------------------- ------------ CIKAR Z. t - IJCIDO F~IliilllY Slll!lES llllOI. ~1310,VlEJMI - · 

Projected Balance Sheets. construction1• '00011 

Tur •••••••••••••• 

l1hl HHls •••••• , , •. 

Furl inrh. •tl 1r •r•tuillo• 
Censlr. tun 11 pregrts! •••• 
Currtr.t inrts ••••••••• 
Conh. Nn• ••••••••••• 
Cub sur ~l11s. hunct i•ialitlt • 
L•n urr1tC hn1u• •••••• 
l•n ............. . 

Eq111ly cip1hl ••••••••• 
ltstrwts, rrlilllfd prohl •••• 
Prahl ••••••••••• • • 
Lang •nd 1td1• ltrl •bl ••.. 
Currtnl hib1hhH ....•.. 
l.inl o•trdrirt. hwncr r..-irre. 

Toti! den .••••.••••• 

"" t99Z 

r;~o.ooo ~i'il".>.000 

------- ------ -----
0.000 

m~.ooo 
C.1) .• 10 
Q.OOC 
0.000 
0.000 
0.000 

mo.ooo 

6420.000 
0.000 
O.O'JO 

Z>~.000 

o.ooc 
0.000 

Z>50.000 

71.57Z 

1'170.000 
,~5.720 

0.000 
0.000 
o.m 
0.000 
l!.000 

m7.ooo 
o.ooo 
0.000 

1'&~9.000 

0.000 
0.000 

2'615.720 
m&.440 
410.000 

0.000 
0.142 
0.000 
0.000 

Z7rn.OOO 

tter.>t.000 
0.000 
0.000 

111114.000 
0.000 
0.000 

t6114.000 

-----------------
Clll(J( T•HNG Sil.TS PlMl' 111111\N: - za SEP 19, by lfDC Pm .Ucl. ,IW(A.lft 
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\;:-£_> a?COMFAR 
•· ~1 L•UIDO I --------------------------------------- CIJfM z. t - llllDO FIASIIILITY STllllES IUIOI. t-'310.VIEllll --

Projected B•l•nce Sheets. Production 1• ·ooo z • 
I ,,., ............. . 

I 
I 
I 

futC •nth. •rt tf Ctprtn1t11n 

C•slr1ch1n 1• ''''''" •••• 
(1rrtnl HHh . • , • • . • •• '"·· ............... . 
C.s• '"''"· hBMtt ••••l•blt • 
Lin c•rnti ftrNrd • • • . • • 
Len •••••••••••••• 

I Tal•I h•b1hllH •••••••• 

E•vilr c•p1l•l ••••••••• 
lntnn, nlunr• prahl ••.• 

I Puhl ••••••••••••• 
l••t .. , ed1um hre dtbl • , •• 
C•rrtnt h•b1 II lus ••••••• I .... O•trdr•fl. hMllU rr,uirr•. 

Tel•l dt•t •••••.•.••• 

t9'] 

3il290.440 
-------

24~3.240 

0.000 
2047. 'i4Z 

12.828 
0.000 
0.000 

3276.425 

JK90.4CO 

tt051.000 
o.ooo 
0.000 

tltt4.000 
421.995 
703.443 

19239.'40 

36.483 

t994 

2'5Jll.6~ 

Zi!JIZ.JJO 
0.000 

ZZ46.160 
12.121 
0.000 

3Z76.0 
1920.ZtO 

Z913U~ 

-------
tt051.000 

0.000 
0.000 

~.600 

469.~ 

1192.549 

t8717.6~ 

37.036 I E•u1ly, 1 ef hib1h_h_n _____ _ 
-----------------

t995 t996 t997 

277611.500 Z>99UJO Z>91Z.JIO 

t981t.4t0 1n40.500 14669.580 
0.000 0.000 o.ooo 

24~.ne 2644.697 ZMJ.615 
12.821 t2.li!I 12.IZI 
0.000 6118.lZI ell.307 

5t96.~ 5490.412 4157.971 
m.141 0.000 0.000 

zn60.500 Z,996.IJO Z>91Z.JIO 

1ter.lt.OOO tt05t.OOO 11051.000 
0.000 0.000 0.000 
0.000 1Jl2.512 2951.171 

'4737.200 tJOill.IOO 11360-400 
5'7.01] 564.522 612.031 

1455.217 0.000 o.ooo 

16709.~ 13613.320 1197Z.4l0 

39.101 42.509 42.m 
--------

ClllO£ TINdlfj SUS PlMl, Zll'IAN -- Z8 SEP 89, ~ lfDC Pri•.lld •• ~lllE 

I ---------------------- CIJ'fM Z.t - llflOO FEAS181LITY SMIES •AfCH. l>-1370,Vla.I -

1 
Projected B•l•nce 

,,., ............. . 
I Jet.I Hsth • • • • • • • • • • 

I 
fut• Hsth, 11tl of dtprtcHllon 
C•"'lr~cllon 1n pro9rtn •••• 
Cvrrrnt 1nrh • • • • • . • • • 
Cub, Mn~ ••••••••••• 

I 
C.sb surplus. hn•net ••'1 l•blt , 
LOH '"'"' ,., •• ,, •••••• 
llH , ••••• , , , , , , , , 

I Tol•I h•b1hlsH •.•••••• 

I 
Equ1ly c.,1t1l ••••••••• 
Int""· rrl•1nrd Jr1h l •••• 
Prollt ••••••••••••• 
L1n9 •nd etd1• trr1 dt~l , ••• 

I Currrnt lub1hhrs ••••••• 
.. nk l•trd,.ft. h,..nu rrqu1rtd. 

I hl•I dtbl ••••••••••• 

Eq~1ly, 111 111b1hlm •••• 

Shvvts. 

1998 

Z,967.770 

12091.660 
0.000 

JOilZ.53J 
12.821 

n14.64J 
1199.100 

0.000 

ZH67.770 
-----

tt(Y.)1.000 
o.~ 

454H30 
96'1.998 
659.540 

0.000 

11)]]1.540 

42.m 

Production 1n ·ooo z • 

199'1 2000 

25960.580 26834.940 
------ -----

95l7.748 ii9".>6.832 
0.000 0.000 

3042.m l04Z.5II 
1z.ez1 12.821 

t3377.470 16822.~ 

0.000 0.000 
o.ooo 0.000 

25960.580 26134.940 
------- ------------

HIY.>1.000 ,11(Y.)1.000 
l'Jlli.131 ' llZbll.444 
2880.]I] 2562.760 
791U91 6295.t98 
m.540 659.540 

(1.000 0.000 

' 6954.731 

' 
42.568 41.,., 

' ' 

2001 

27144.370 
-----

4315.916 
0.000 

3042.533 
1z.az1 

Z040J. too 
0.000 
0.000 

27144.370 
------

111Y.>t.OOO 
1829.204 
2697.IJZ 
4606.791 
659.540 

0.000 

JUU 

21981.180 

1115.000 
0.000 

JOCZ.5JJ 
12.IZI 

zma.520 
o.ooo 
0.000 

2198&.880 

11051.000 
1'527.040 
2132.904 
29t8.391 
659.S..O 

o.ooo 

:isn.931 

31.1Z2 
----------··----------·-----------.,.----------·--------------------------------

I 9'1IK l"tlll(i SttTS Pl.NIT, ll~ -- 21SEP19, 11y lfDC '"'·Ud.,l#«A.IJIE 
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,_,COMFAif 
~ 21 l•Hl[IO 

---------- CIJl"lll z. t - 1111ao rc~mun siw1cs IMICI. 1>-u10.vw. --

Projected Boaloance Sheets. Production 1• ·ooo z • 

'"' ................ lQI)] Z004 ~ Z006 2007 

hlil iHfh ........... ]1'64.410 r>7'3.4ZO 4QC!k.420 44361.430 416611.•30 
--------

rur4 iHfh ... t tf dtprttiilHll t4]/) . l'C!O t~7.000 tZil.Ol'O 1099.000 9ZO.OOO 
~ .. str1ch1• 1• "''''" .... 0.000 um 0.000 0.000 o.aao 
C1•rrnt iUth ......... 3'J4<.m JOeZ.m lQCZ.m JOCZ.~D l04Z.nl 
(l\t ....... ........... tZ.IZa 1Z.IZI 1Z.IZI tz.IZI 1Z.B 
Cn• surpln. hlli"ct ••Ulialt • 26173.IDG ],Z,1.060 ;r, 7Z9. (M,IJ 40207 .0J!J 4'61~.070 
ltH Cifflt( ftrNrC ...... O.OIJO 0.000 O.OIJO 0.000 0.00!! 
ltH .............. 0.000 0.000 0.000 0.000 0.000 

lllal hihhhH •••••••• ]1hUIO r>7'3.4..'0 40DlaZ.420 «361.430 U660.CJJ 
------- ------

h111ly Cipllil ......... 11~1.000 uv.it.ooo 11mt.OOO ttV.,1.000 uv.it.aao 
ltstrvH, rtt.11tC "thl •••• 147.19.940 tM.llO Z21Z2.llO Z7tZt.llO :ue20.rio 
Prahl ............. Ct6l.93~ err.om CZ99.om err.om 4299.Gm 
lPt ••d wd1• ltra 11t•l • tZ]l.).000 IZKl.Ol'O tZ30.000 tZl0.000 tZJJ.000 
C1rrt11l hit.1hhH ••••••• 6~9-~ 659.~ 659.540 659.540 659.~ 

... k ntrCrirt, hnact ""'"''· 0.000 0.000 0.000 0.000 o.ooo 
let.I Crbl ........... 1999.~0 U.540 1199.~40 t&ai.~O 119~.540 

hu1ty. I tf hiblhhH ..... 35.122 Jl.'IOO Z7.~ Z4.9tt ZZ.710 
------------------·---------

OIM llNtll(i StUS Pl.Ml. lllflAllll - ZI SEP 19, i., .. DC Pm.l\d.,BllGl.OI£ 

_J 



r I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7200MT I ANNUM - PLANT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 2· -,s. ~ 

L 
' _J ' 

: I 



r . ·I 

I : I Stru-:t:,..,-E- of F·roo•_o•:t ion r:;.:-!t::= 

1.. -··· - . 
11 4 . "'~'-' 4. • 

F T F T F T 

St:,.,. t: B.E··'""'' 

'L ' ' 

' ' 

' 

' 

7. :.'(n) TOUUES F"LktH 

i 
I 
I 
l.i:•":.•·• .. r. I r -- . ~ -r I 

~---.--

__ .... ---
.:..:.. ::..L 

t ,. ..... .... _,. 

3. 3:=: 

1~.(13 

E;.74 

1ec.oc 

I I 

I I 
I 18. :-1 Ir~'·-' •aote-r i<t.l 

I I 
I . - -- I . . .. .. I I<:· • ..- i I'=''= ro<e-r l"\n 

I I 
I , tc: 1··••1•••~­

···~ ~~···~-~~ 

I 
-I : IC".•~. I .:a.r,.:.1""0U , . . .. 

I 
~(1. 28 11 <o.t•our 

I 

.;; .• :··=· '"'<- l rot E-ro«roc E-l 
I 

~ • ... I 
-~· •• ·=· I:=~ ;..r-t;-~ 

-
·, •. ;.-,. l,..,,c..•·-t-.. c.~A~ 1- •...• ~ --

1 

1:-.~~ ldE-preci~tioro 

14. 5·;· I 1 rot: er·.,..! t: 
I 

I 
I 
I 
ITchl 

' 

Pr-or.S i:. ice.oc 

I 

I I 
I 
I 
! 
I 
I 
I 

I 

'"--~-------~-----'------~ 

~· r· ·::.·1•.•-: t: 1 i:.n l «-v• l 

J 



r I 

I 
I 

:'. 2Cn) TOtltlES f·L1-tl H 

... 10 11 1~ 13 14 17 18 

_J 



r 

' 

L 

' 

I Hoe-t Pr C•f it: 

~ I 

I 

j ,. 
,• 

I 

' 

I 
J 
j 

' I 
I 
( 

I 
I 
I 
! 

r11.t io 1n •.:~_:• 

.... ----··· ,..,-

/ 
/ 

.,.-''\ 
--~- '\. 

..- · ..... 
I '-, 
I ._ , ., 

-' \ ' \ , \ 
; \ 
I \ 
I ' ; \ 

I ..__ 
I 

f 
I 

} 

i 
I 
i 
i .---· 

8 9 10 11, 1:: 13 14 1 ~ 

~1 
I 

, 
1 

_J 



r I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'I 

' 

----, 
--------------C'Qf'tFAR 2.1 - l_IHIOO FE'-SIFILITY ST•.IDIES ftP~HCH, ll-13?'l'tVIEHHA -----

0 

"(t1)(1 :::: ' 

-

10 

~ - ... - t 

·- ·-··- {!'.' 

.-· ,,,,.---

---~ -._ --·= • .. .= 

.-
-·· ..-----· 

·' 
.-· 

/ 
/ 

30 

__ ,.-

' 

,,,.,­
,/ 

/ 
/ 

4(1 

,,,---

,• 

:'. ::(t1.) 1 Otu IES F'LHUT 

-· .. . -

.· 

. ,,,. 
/ 

/' 
./ 

eo 

·1 

I 
I 
I 
I 
I 

I 

_J 



r 

L 

., 
I --------------((ll1~w.R .2, ! - l_ffl!!ll) ~E ... ·:·!!'!L!T"> 5Tl_l!•!E5 !=~""U(H, !l-!1?C:hV!Et~~q -----

1 
11 
1 ''". I I 
11 ! 

I 
I I !.6~ 
I 

I I 
1 • I . .. i 

I I 
I 
I 

I i.~1 
I 

I ! 
I 

I 1.0j 

I I t.- -· 
0. 8 j 

I I 
I 

I A.l'.I ---1 
I 

11 ! . 
I .-. A I 11 ·-·· ~ l 
I I 

I I I 

I ... ~. I 

.. -'"" 

I "''·' 1 ,/·· 
- ! , .. /· 

I I/ 

c.nnuc-. l ~ c-. le~ 

.£• ..... -..... 
___ .. _ . .a.,.· .. -:·~ ._ ·-·= ·-= 

. ....-
/ .• . ..-

.• _.,. ,.. , 
_.,.-

·' . 
/ .• 

/ ,. 
.· ... 

/ 

/ 

/ . . ,, 
, 

.. -"'-... . •' 
.-· 

. 
. . 

! . . .· 
/ 

.-· 

,. 

,. , , 

.. 
_, .. -,.. . 

,. ....... -

./ 
/ 

/ 

/ 

.. -

_, .. · 

I (1.1j +-1· ------------------+--1----------1 
I 

~ 
I------

I) ~I) 

I 
I 

40 ~I) 70 $'1) 100 110 

_J 



L 
I 
I 

S~r.siti·.:it:~ o+ IRF: 

-10 (I 

.~-
_ ...... 

.. ·-· 

·~ 

initi~l inv~st~e~t 

10 

·,_ 

.... -... 

> 

··., 

\ 

. . . . . . . .. 

I 

' 
... 

"';. ,- i io t: i ori i n ~: 

I 
I 

I 
I 
I 
I 
I 

I 
I 

I 

_J 



r 

L 

' -,-----------ror1rnr:- 2.1 - l_ltU[lQ FE~$l:BILITY <3Tl_l[llE$ FP.At4i::H, [l-137~,..,IEHHA -----

I 
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QIU( TlflW«i Sii. TS PUNT, llllAllE 
21 SEP 8', ., lfDC Priw.U..,IKAlllE 
7 ,200 111115 PlMT. us it wtrsi• 

Source of" funds duran9 co11strucli111 ~" 

t•ui ly I 9r illls: 
ftrtip INns : 
l1c1I l11ns : 
lot.I funds : 

8814.70 
o.oo 

13302.00 
2Z11fi.70 

0.000 % lartitn 

0.000 % hmgn 

Cashf"low f'rom operations 

Yur: 1 2 3 
Optr1lin9 usts: 11498.27 12&49.32 13201.81 
dtprrci1lio11 201U1 2014.41 2014.41 
inltrut 2308.92 ZJOB.92 2096.09 ----
pr1duch111 costs 15621.59 17172.65 17312.30 
l~ml lertitn 26.01 % 21.21 % ZCl.16 t 
tot.I Hits 13019.42 15597.30 16270.05 

9ron inner -2IOZ.17 -15~.3' -1042 .25 
lltl inner -2802. 17 -15~.3' -1042.25 
mll ul111ct -71fi 79 -1051.60 -401.74 
ntl m1111 .. 232. 13 ~-~ 3024.55 

lltl Prtstnl V1lur •l: 
lnltrftil lilt of lrlurn: 
ltlurn en t11ui tyf: 
Rtlurn "' t4ui tyZ: 

10.00 i. " 
9.23 l 

-3.42 % 
1.36 1 

-1015. 95 

lnde:c of" Schedules pr1duud lly C<lf'UI 

ltlll i11ili1I iRYtsletnl 
let.I inmtetnl durin9 production 
Tot•I preductien cosh 
llerli119 C1pit•I nquin1tnh 

Cuhflow hbln 
Projtctrd S.l1ntt 
Ntt illtOM sl1hetnt 
Sourer 11 lilWlct 

241 _J 
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Total lni tial lnv•st••nt i• ·ooo Z t 

,,., ............... . 
Filt• i11Yt,t8t1l <Hh 
Uall, ult "'lll'lhll, .. ,tllflt"\ 
•illl11t' 11411 <i'il wrh ••••• 
.. 11h1ry 11411 ""l<t f1<Hiti" • 
l1<1r,.r1t .. ha .. 1nth • • • • . 
Plat 11<~i1try 11• ~iflt•l ••• 

Ttlll rud i1ttllw1l tHh •••• 

Prt-pr1•1thn <1p1lll trftlldillfH. 
lltt wrti•t <••il1l •••••••• 

T1bl inih1l i11tnlet1t mh ••• 

Of il '"""' i• 1 •••.•••• 

t00.000 
600.000 

1Z76.000 
750.000 

4000.000 

6126.000 

35S.040 
0.000 

70lt.040 

t1.m 

1991 

0.000 
2500.000 
t914.000 
525.000 

6000.000 

10939.000 

1401.200 
0.000 

12340.200 

10.151 

• ~ 
a?~Of!~o~ 

CMM Z.1 - Y11DO FUSlllUTY 51\llES IMIOI, ~1310,VIE*I -

199Z 

0.000 
0.000 
0.000 

l.25.000 
0.000 

l.25.000 

mo.320 
430.000 

Z76S.320 

'·°' 
Ollll£ Tlltfl!Ci Sil.TS Pl.MT, ZillAN - 21SEP19, ., lfDC Pri,.U •• ,-..aiE 
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W.I . • .{~ oo 
~;gcoMFflR 
~ ' :.: 1 l•U I (11) 

I --------------------------------- -------------- COUI 2. I - i..ll'O FEASl81l1Tl STWIES •Ai<H, 0-1370.VlE*I -

Total Current Investment 1n ·ooo ls 

I ,,., ... 1'1'13 

I 
furd 1nvnl1trt tO\h 
Lind. H lt P••Pi••ttar.. •••tlapunl 0.000 0.00'.l 0.000 
h1ld1ng\ ind cut! 1111rh • ..... c .O'JO 0.000 0.000 
Au11l11ry •"i nrvtct ru1hllH 0.000 0.000 0.000 

I lncaqH1•1lfd r1•td •~\fl\ •••• o.~ 0.000 0.000 
Pl1nl, uc~.:ntry 111d tqu1j19tnl .. O.OC'O 0.000 0.000 

----------- ---------· ---------

I 
T1l1l hu~ 1nvnlatnl ccsh • 0.000 0.000 0 000 

Prtpraduclun c1p1l1!s taptndtlurn. G.00'.l 0.000 O.QoJ.! 
llorhng cipt lil ....... . . . . 1w1.02a 167.4b0 43.b'IO 

I. ---------- ------------ ----·-----
Teti! cu,,tnl 1nvnl•t••l CHh • 1m.oza 167.4!JIJ 43.l:W 

I 
or tl h•ugn. l .. . . . . . . 1uq1 6t'.Z&4 bli.21>3 
-----------------------------·-------------------------------------·--·-----------------------------------------------

ClflM ll'llllNG Sl'l.TS PUIHT, Zll'SAN - za SEP 89, b> lfOC Priv.lld. ,IUINGll..IJIE 
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----------------------------------------------------------------------- ~MM Z.1 - llllDO FE.AS!~lLITY SlWlES llJKH. D-t370.VlEINI -

I Total Production Costs II ·ooo z ' 
1Ht •••.•••••••••• ,. mJ 1'194 IW,i 19'111 t9'17 t991 

I t or 1101. [il~~llJ Csin9lt •••dutll. O.Qo~ 0.000 0.000 0.000 0.000 0.000 
bw Mltriili t ••••• , ••••• ZSll.34'1 3457.618 lb07. 911() lbOl .960 3607 .911() 3'01. 960 I Othtr ,,_ 1ilrr1•h •••••••• Z'l7Z.t.!6 ?.>~7.Z2l 37ZZ.T.>t 3122.nt 37ZZ.?.lt 37ZZ.?.ll 
11\lhltn .....•..•...• 1IZ.413 211. 979 zza.~ 221.~ 221.~ zzs.~ 

bt•ty ••••••••••••••• 711.7~ St~-~ 900.000 900.000 900.000 900.000 
~ilt.cur. dirrc t • . • • • • • • • •• 3209.000 '.!ZO'f. (!IJO JZo-1.000 JZ09.000 3209.000 ~.000 I RP.ill•. MtnltllilftCf •.•••••• ~•.000 ~64.00C ~•.ooo ~·-ooo 5114.000 5114.000 
St••H •.••.. , , .•.•. , 500.0l'IJ 500.000 ~-000 500.000 ~-000 ~.000 

Fiit lo• 1 ovrrhu~s ......... 470.000 410.000 470.000 470.000 470.000 470.000 
---------- ----------- ---------- ------I hclory ccsls ••••••••••• tt49!.270 IZ&4~.320 tJZOt.110 13201.810 13201.110 13201.110 

Ad81nutrilltvr D•frhtild\ •••••• o.~ o.ooo 0.000 0.000 0.000 0.000 
ln~1r. cosh. u!u •nd dulrikl111t O.llCoO 0.0'.!0 0.000 o.ooo 0.000 0.000 I D1•ttl ccsh. ults illld dnlribution 0.(Y.JQ C.000 o.ooo 0.000 0.000 0.000 
Dti.•tuiltnn •••••••••••• 201UC~ ZOl4 .406 2014.4Qb 2014.406 2014.406 ZOt4.40b 
F1n•~n•l cosh ........... ZJOl.m 23C!. 920 20'1/i.Oll 18&].~ 1"70.424 1457 .592 

I 
--------·- ----------- ------- -------

Tolitl pro~uchon costs ••••••• t51Zt50 1717Z.650 t7JtZ.3'.10 17~.470 161116.1140 16673.ltO 
==---========= ==========-=== ===== ========== ==--===== =-- == 

Co~h Pf' u"1l I un9lt prod:.tl I • 0.000 O.OC"l 0.000 0.000 0.000 0.000 I or 1t rorr1p. I •••••••••• 26.013 <'.&.277 Z'I. ti:~ 2i.sze 2'1.900 JO.Z81 
Of ll Viltloltlt.t , •••••• , • • •z.c;b 47.M 4U60 4q_40I! 50.0'iZ 50.nt 
Tot•! l•baur •••••••••••• 32()';.00C 32()';.000 3209.000 3209.000 J2Q'l.OOO 3209.000 

I 
I 
I 
I 
I 
I 
I 
I 
I 

________________ ... __________________________________ ..,. _______________ ... ________________________ _ 
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------------------------------------------------------ CM:I! Z. t - IMIDO FEASIBILITY STl.IIES llJllOI, D-1370,VIEIM -

I Total Production Costs 1n ·ooo Zs 

I,,., ................ 199'1 zooo Z001 zooz ZOOJ 2004- 7 

tor no•. c•i;..uty lun9lt Jfcducll. O.!!'.!O 0.000 0.000 0.000 0.000 0.000 

1 
... Nttriil 1 ••••••••••• 

3607. ""° 3607.960 3607.960 361!7.960 3607.960 3607.960 
Othtr fiW Nttri•h •.•••••• 3722.351 J7Z2.351 3722.351 3722.351 3722.?.>1 3722.:ftl 
Ut1litus ••••••••••••• 228.500 2<8.500 228.500 ZZ8.500 ZZl.500 ZZl.500 
E~t•t~ ...•.•..•••.••• 900.000 ~.000 900.000 900.000 900.000 900.000 

11.Jbtur, d1rtcl ••.•••••••• 320'1.000 320'1.!m 320'1.000 320'1.000 3209.000 3209.00C 
lt!>i••, N1nttn•nct •••••••• 564.000 51:4.0IJO 564.000 564.0CO 564.000 564.000 
Si;i•H ................. 500.000 500.C'JO 500.000 500.000 500.C'llO 500.000 

1•ctor) ov.,lltds ••••••••• 470.000 470.000 470.000 470.000 U0.000 470.000 -------- ---------- --------- ----------
.ctory usts ••••••••••• 13201.810 13201.110 13201.810 13201.810 13201.610 13201.110 

Adl1nnlr•hvt cvrrhH1h •••••• 0.000 0.000 0.000 0.000 0.000 0.000 lllldir. costs. HIH •nd dntr1but1on o.ooo 0.000 0.000 0.000 0.000 0.000 
lhrtct casts. s.ln ind dnlribution O.t'C>IJ o.coo 0.000 0.000 0.000 0.000 
Dtprtc1•t1cn •••••••••••• 2014.406 Z0t4.40il 2014.~ ZOl4.406 1~.~ 1~.750 

-111inc1•l cost1 ..•••••••• 1'44.760 103Uc! 11'1.~6 606.2b4 3'13.432 180.600 -------- ------- ----- - -----
ct•I prcduclion costs .•••••• 1b46'.J. '180 16'4!.140 1b035.J10 15&Z.4&0 1Jrn.9'1() 17.>41. 160 

=-============ ============ ============= ===========-:= -- ====== tsh Pf' u~1t I unglt product I • 0.000 0.l'OO 0.000 O.OCN 0.000 0.000 
1l hrt19n. l •••••••••• 30.li73 3U75 31.4!7 31.911 34.607 :r.i.m 

Of 1l v•ri•~lt,I .••••••••• 51.3!7 52.060 '5Z. 751 53.4b1 111.501 112.467 
l:t•I latcur ....••.••••• 3209.000 32c;.ooo 320'l.OOO 3209.000 320'1.000 JZO'l.000 

---------·----------------------·---·-----·----------·-·-------------·---···------------·------------------·--------------
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I 
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IYur ................ . 
Cnt••t• • • . . . . • • • IMc uh 

I C1rrtnt •nrh & 
Accoueh rrcr1••blr .•• jCJ 1L.0 
lavrntory ill~ Mltri•h • ti t9.7 

I brrgy ........... 7 51.4 
Sp.1rn ........... 360 t.O 
lier• 1n p•otrrss .... z tlO.O I f1nnt.rd pro•ucts • • • tO 36.0 

Cub ia ~ • • • • • • • t 360.0 
Tobi currtnt •ssrts ••••••••• 

ICurrtnt h•b1httrs •nd 
Au11111h ,.)•bit •••••• ,. 25.7 

lltt .arhn9 c.p1 t•l • • • • ••••• , 
1l•crusr 1• "'ha9 c•p1l•l , •••• , 

lltl nr~1n9 Ciplil. hcil ••.••. llltl nr• 1n9 c•p1lll. farugn .. " .... 

·ooo z • 

t993 

"->a. !!9 
zq;. 91~ 
t]. 97• 

500.000 
•J.1;'9 

319.No 
12.1211 

211111. 113 

447.1~5 

----·--
1?19.0211 
1289.028 

1CT'1.712 
639.]lb 

•... ·:-~.~ 
~ ·. ~ ·.,·.~ © 

~~~ ~COMFAR 
~ ~ :: 1 llt.f l (11) 

--- CMM Z. t - IMUXI FEAC;!llllTY SlWlES lllVOI. 1>-tl70,V1£111A -

1070.777 ttOO. t~1 1100. t5t 
357.4'!1 l73.04? l73.04Z 

16.77t 17.500 17.500 
500.0CO 500.000 500.000 

71.315 73.343 73.343 
:nfi.9211 lflll.7t7 lflll. 711 

12.1211 tZ.11211 12.1128 
23&.114 Z443.:i62 Z44l.51Z 

499 •• 96 513.404 513.404 ------- ----- ------
1116.481 1930.178 1930.171 
167 .4llO 4U90 0.000 

11411.~3 tt63.ot4 11113.1114 
740.2'.r.l 711i6.5113 1M.~ 

r~~~-~~~-=-~~~~~~-~~~~~~~:~~~~~~-=~~~~~~~~~~-~~-~~:~~~:-~-------------------------------------------
Ot!(J( TAltilrf.i SllTS P\J¥11, Zlrte:.rtll -- 2! SEP 89, by lfDC Pru.Ud.,lillGUJIE 
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~ ;#COMFAR I 
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----------------------------------------------------- C~M 2., - IJIIDll FE~IllllTY STWIES llAllCH, ~13111.YI~ -­

Lour c ip of Financ•. construction 1• ·ooo l t , .. , .............. ''rlll '991 ,~z 

•i:1ly. 1r.!1••·~ .• 5143.000 e;1.~ ~·:.~ 
f"lJ. ,,,,., •• c •. 0.000 0.000 QJlllO 

"lfltJ. ,,.ftl\ . 0.000 0.000 C.000 

lHI A, f1rr19a • 0.000 0.000 !I. !."n I lNll •• '"""". C.000 Q.000 0.000 
lH• C, f1rr:9a • O.OQQ 0.!!00 0.00-J 
lH11 A. h<•I .... "131.000 111]'1.llt."( m.t'OO I l1111 I. ltcil .... 0.000 O.l'!!O 0.000 
lHll C. lac•!. .•• 0.000 0.000 0.000 ------ ------------ ---

Tt!•I h.111 ........ ,93!.00ll ml9.0oJ'J 2'25.~ic 

'rrral ll•t11llln o.ooc 0.000 0.00-~ 
Iii ••rrdr •ft .... O.G40 0.0f~t -0.04, 

~-~~~~~:~~~~~=;;~~; -=---~~~~=~~=~~~~~~~--------------------------------
I 
I 
I 
I 
I 
I 
I 
I 
I. 
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I .COMFAif 
I ~ ' .:: 1 Liii I [10 

--------------------------------------------- CMtl 2.1 - \JtlDC rEASl!lLlTI STIJllES llUICH. IHJ10,VlE*A --

ISourc~ of Firoance. production 1n ·ooo z • 

, .. , .............. 1'93 199• 1m '"' 1997 ma 1009 

lhvilt. 11d1n••1 •. O.'JOO 0.000 0.Ql'O o.~ c .l'C-C 0.000 C.000 
h111l!. prrrrrra:t. 0.000 0.000 ~.000 C!.000 0.000 0.000 0.000 

.s .. u•u\. tr»h . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

I L1111 A. rruv- . C!.000 Q.!100 0.°'-10 0.00') C!.000 0.000 0.000 
l ... I. hrr1p •• 0.000 O.C!OO l!.000 0.000 0.000 o.aoo 0.000 

I l!Nll c. '''"'ft . 0.000 O.ill!'l 0.000 0.000 0.000 0.000 0.000 
lN'I •• l1t1l •••• 0.000 ·!DJ.ZOO -1~.200 -UJ>.ZOO -1l3il.ZOO -UJll.ZOO ·!DJ.ZOO 
lun I. ht•l ..•• 0.000 0.000 C!.000 0.000 0.000 0.000 0.000 

I LNll c. htil •..• 1290.000 0.000 0.000 0.000 0.000 0.000 0.000 
----- ----- ------- ----- ----- -----

l1l•I IHll •••••.•• 1290.000 -1Jl0.200 -mo.coo -llJ0.200 -mo.200 -1JJO.ZOO -1ll0.200 

ICurrr•l h•t;ht1H 447.~ 52.~41 13.7!!! 0.000 l!.000 0.000 0.000 
&.ni 1wrr4r•rt •.•• 716.•S! 11.~UOO 4!!1.738 14~.211 -•1.•~ -280.441 -493.279 

------ ------ ----- ------- ------1 '•t.l f1:~t\ ..•.••• 2523.111!7 -2H.~9 -'i14.~4 -1tM.'llJ -tl'/7.11~ -1610.1147 -1123.47'1 
--------------------------------------------------------------------------------------

Cltl()( lttllllG Stt.TS Pl,fljl. Zl~~ -- 21 !If 19. by lfDC Pri•.ll• .. lllKA.lllE 

1---- ----------------------------------------- C!JfAP 2.1 - "'lDO fEAS!HllTY Sl\RllES lllllKH. 0-1370.VlEltl.l ---

Source of Finance. production 111 ·c@ Z I 

l1m .............. 2000 2001 ~?- J 

l
h;nly. ort:r·•·~ •. 
Equity. prrrrrtr:r. 
Suh141n. t•illl\ • 

I lH~ A. forr1'n . 
lHr. t. lart19~ .• 

lt"9 t. "'""' . 

I 
LN!I A, loci! •••• 
lHn I. htil ...• 
L1,,i C. hcil. ... 

1 l1hl tu~ ......•. 

C11•rtnl h•iihtsn 
, .. ,.i O•trdr•H •••. 

I 
I 
I 
I 
I 

' 

' 

Tot•I fund' .•.•.•. 

Q.000 
o.~ 

o.ocr 

0.000 
0.000 
0.000 

-ID0.200 
0.000 
0.000 

------
-1130.200 

0.000 
-706. 112 

-----
-203b.312 

l!.Ot'":' O.C!'O 
0.<!00 c.~ 

I!.~ l!.OC'O 

o. !:«I 0.00'.l 
0.000 O.OC'O 
o. JOO 0.000 

-133C.200 -1330.a'O 
0.000 l!.000 
0.000 O.OCoO 

------ ------
-mo.2~ -IJJC.200 

O.OQC O.IYJl 
-144-~3 0.000 

------ ------
-2174.~J -1:m.200 

24d 
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----------------------------- CIJHI 2.1 - lrllllll FEASIBlllTY ST\lllES 111.W.H. D-tJ70,VlEJllA -

shflow Tabl•s. construction an ·ooozs 

'I· ....... . 1990 1'191 1992 

708t.OOO t2340.200 Ve~.~ 

------- ------ ---------
708Ul00 12340.200 27b5.500 

0.000 0.000 0.000 

7081.040 t2340.200 2765.320 
------------ --------- -----------f 1 tnh outrlo• .• 

Tald •nth • • • • 6'1Zt:.OOO tttl'l.000 655.000 

l
ri\119 mh • • • O.OIJIJ 0.00<! 0.000 
t 1f hllilltt • • • 155.040 1ZOt.200 Ztt0.320 

piyafftl • • • • • 0.000 0.000 o.ooo 

l
por1lt l•• • • • O.l'OO 0.000 0.000 
14t11ds ,... • • • 0.000 0.000 0.000 

Surpl.s I drhc1t I • -0.040 ll.QrJO 0. 180 f t•lrd t•sh t.il•ntr -0.040 -0.040 O. 140 

l•llH, IDt•I • . • • 708t.l'OO 1234~.200 2765.500 

1
1 ... lat•! • • . • 5754.00 tt000.300 2)40.32() 

plus I drlml I • t326.560 133'l.900 2<~. 180 
lo•. fc•t1t" . . • O.~ O.OO'J 0.000 

l
llow. farugn • • • 1326.bOO 133'l.m 225.000 
plus c drfml I • -132e.6~ -133'l.900 -2~.000 

lrl mMlaw • • • • • -6'126.!.'l'O -nm.COO -m.000 

1:~~~~-~~~~~~r ! c~--------~~~~~~:: ______ ~~~~:~~~ . _ -----~~~~~~~~------------ ------------------------------------
(111()( lf11'lt6 ~TS PL.ft;!, Zl~ -- 28 SEP 89, by If:< Prav .Lld .. BAHfA..CJIE 
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,----------------------------------- CM'All 2.1 ·\JUDO FEASIBILITY STWIES llWOI. IH370,lllEJMI -

'cashflow tables. production11 'OOOZI 

1· YHr ••• , ••••• 1993 1994 1m 1996 1997 19'18 

l1l•I ti\h 1nrtaw .. 147~.580 1~9.840 162!3. 760 16270.050 10270.050 16270.050 

I f111incril rncu•cn • 
------- ---- ------------- ------- --------

1737 .155 52.541 13. 71!8 0.000 0.000 0.000 
S.IH, Dfl of li1 .• 1!01'i.C20 15597.300 lllZ70.050 16'270.050 16270.050 16270.050 

I hlil Ci\h 1utrlo• •• 1'5543.370 16708.440 166e5.4'!0 tb415.270 tbZ02.430 1598'1.600 
-------- -----·-- --------- ------- ----- ------

Tali! •Hrls 173b.1!3 220.001 51 .3;e 0.000 0.000 0.000 1· ~·•tint mt~ : : : 11498.270 12149.32(1 13201.!10 13201.!10 13201.110 13ZOU10 
CH l ,, hllift(f • • • 2306.920 2206.'120 2096.088 18!3.256 1670.424 1457.592 
lf!iiJHDl 0.000 1330.ZO'J tJJ0.200 1D~.200 1JJ0.200 1330.200 I Corpo"h l•• ... 0.000 0.000 O.OCoO O.OC<l 0.000 0.000 

1 

D1v1drnds Pild ... 0.000 0.000 0.000 0.000 0.000 0.000 

Surplus C drfaut I • -786.791 -1~8.603 -co1.rn, -145.216 67.616 260.448 1· C•11li\rd c.sh bil•ncr -786.1:51 -1145.254 -2246.qqo -23'12.206 -2324.590 -2044. 141 

bflo•. loci! ..... 4216.617 2766.!!52 2778.C'H 277Z.JOO 2772.300 2772.300 I Ovtflaw, loc•I •••• 10921.710 12011.'160 11!'1. 75!1 tlb55.30C 11442.520 11229.6'!0 
Sarplu\ I drf1C1l I • -6711'.. tcO -'1(4~. 906 -9113.249 -MBJ.0'56 -8670.ZZC -am.JVZ 
Inflow, rorritn ••• 10539.930 121!3.7'!0 t~.?1'1) nm.1~ 13497 .750 13497 .750 

1 
!Ntflaw, fo•r1gn ••• 4614.604 4696.415 4793.750 4759,910 4r.,9.9tO 4m.910 
Surplvs C drf rn t I • 5m.:m 8187 .304 8711.512 8737.840 am .aco 8737.MC 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 2!it) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
•• 

c~shflow tat.les. production 1n ·ooozs 

,,., ......... t99'i 2000 200t 

Ttl•I cuh 1nflo• .. tlliZ70.050 to270.050 t/;270. !r.IO 

------- ------ --------
fir.•nn•l rnourtts • 0.000 0.000 o.coo 
S.ln. nrt or l•• •• tll270.050 t/;270.(Y.i() t6270.050 

ht•! cuh 11itflc• •• nm.no 15~3.'1-0 t5n1. ttO 
------ ----·---- --------· 

l1t•I U\fl\ .... 0.000 0.000 o.ooc 
O,.r•ltnt tl\l\ ••• 13201.810 tl20t.110 13201.110 
Cnl or h-.nu ..• t2«.7b0 1:m. 92& 81~.(!';b 

lt .. ptnl mo.zoo 1]](!.200 m~.200 

CG'liGI •l• l•i 0.000 0.000 0.000 
D1v:~rnd\ .. Id ... 0.000 0.000 0.000 

Surplu\ I drfic1t l 493.2&1J 706.112 '11!5n 
c-l•l•d cub ul•nct -15~.&61 -m.74'1 74. 1'111 

lnflo•. loc•l ...... 2772.Jt'O 2772.300 2r<.JOO 
Outrl••· loc•I •••• 110111.860 1!)9~.030 llr.IQl.200 
Surplu\ I drhc1t I -azc4.~ -ao31.m -781U";b 
lnflo•. forr19n ... 13m.~ 134'17.]')'l nm.~ 

!hitrl ... roru9n ..• 4m.910 m'l.'110 4m.'110 
Surplus I dtfint I 8'37.!40 am .aco 8737.MO 

lltt cut.flow ••••• 3™.(40 30~!.2.W J~.240 

(119ul•ttd nrt c•shflow -tm.!42 245!.m ~52U:~'1 

I 

2002 2003 2004 

Ua270.0'JO tll270.050 16270.050 
------

0.000 0.000 0.000 
tll27C.050 t0270.050 t6Z70.0'JO 

t5131.270 '49Zl.4-0 tJJeZ.410 
------ - -----

0.000 0.000 0.000 
13201.810 13201.810 13201.8!0 

1106.ZbC :l'l3.4JZ 160.llOO 
1330.200 tD0.199 0.000 

0.000 C.000 0.000 
0.000 0.000 0.000 

1131.77b IJO.b09 2U7.b4t 
1205.972 25~.~I ~38.222 

2772.JW <172.300 2772.300 
10318.lbO 10165.530 &bZ2.4'1'1 
-7b06.!M:] -7393.230 -sa~. 1w 
134117.~0 t3497.7'l0 134'17.~ 

47~'1.'110 4~'1.C/10 4~9.'110 

8737.MO 8737.840 8737.MO 

301>!.240 ~.240 30bl.2CO 
&5~4.579 ttbbJ.120 14731.300 

2!)' 
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~COMFAR 
· , _ 1 1_111 I (11) 

1-------------------:--------------------------- CM.:.il 2.t - ._ .. i'.."J ·~.:s:mnr sn.•!HES Blll'llCH. !HJ1·).~[E.'N --

Cashf low t.ables. product.ion in ·to()()ZS 

,.,,., • • • • • . . • • 2005 Z·Jo~ 2007 

!at•i c•s~ 1nr:cw •. 111270.~ !!.210.u~O lbZIO.~ 

I f1~•rcal rno .. rcts • 
-------··---- ---------- --------

0.000 O.Qt'I 0.000 

~tu. nrt '' t•• .. !b270.~0 !11270.~ 111270.~ 

I Tatd ush outfl:• •• 139'11.200 14740.5~ 14740.!~ 

------- ------- ------I Tatd •\UlS •••• 0.000 a.coo 0.000 

Opt••t1ng c~sh ••• tl20Ut0 t:l20t.8t0 132Qt .810 
Cost or hn•nct ••• 180.&00 180.&00 l!0.&00 
Atp<iyHnt 0.000 0.000 0.000 I Corporilt ~•• bCVW 1Jb4.445 t304.44S 

Dtr1dtn4s pilt 0.000 o.~ 0.000 

ISur~lus ! :ltlittt I . Z27US1 1~2J. 1~11 1~23. 1?11 
(118;1litt~ Ci\h ~•li~tf 1111.o:z qz4Q.2:.~ 10711].%1} 

Ir F!cw. l•c•I •••• 2772.:!C'J 27:2.'.lOO 277:.1C•J 
lr.utflow. locd •••• ml.m ~M.943 "rl~.94] 

c ,r~lu\ I dtftCI t I . -"~8599 -7214.1144 -72!4.1ii4 
[·· .:w. lorrq~ ... 13497. T'!IJ 1jm.:so nm.r:o I Out'la •. rarfl1" .•• 4~9.910 4~U1'l 4759.110 
5ur~l~5 ! ·1t'1CI t I . 8737.!40 87l7 .!40 am .!-a 

Cuaul•trd nrt mhf!ow 171'11J.!10 t5o'14.b'JO zos>a.ioo I
Ntt mt.flow • • . . . 2459.4~0 17()]. i~ COJ.7~ 

--------------------·----··---------------------------- ... --------·-··------·-·----------·-----------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Ctf!!Jt T;:.Jtl[liG SUS P~r. l!r<e.:.fl( -- 2! SEP 8<1, by lfDC Pru.Lt4 .. WWAIJE 
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(------------------------------------------------------- (GrfAR 2. 1 - Ltc!OO FE~5t!i:LITY STUO!ES lill~ll. 0-1370,VlEIM --

r:et Income Statement 1n c.:io l • 

1,,., .. - . . . . . 199] 19114 1;<;'.) 19'16 19'17 1998 

1=lil s•lts. incl. uln l•• ..... IJOl'U20 1'.im.JOO 1b270.0~ 1!1270.QSO lbZ?Q.~ 111270.050 
tu: vuu~h costs. incl. uln tu. m5.m 8106.321 &4'.i!.811 a~~8.m 8458.811 &4~.811 

------- ------------ -------- --------- -------
1••1•~h .. r11n ..••••..•.. b2~. ,~a 74?J.979 7811.239 7811.Zl9 7811.23'1 1111.rn 

s t ar tat•i uln •.••••••. 48.114 48.027 48.()1Q 41.010 48.010 48.010 1 

Nc~-·•nAtlt cash. ind. dtprtct•ltan 67'.i7.4C6 67~7 .CCII 67'.i7 .•Cb 6i".i7 .406 67'.il.406 6m.40b 
-------- ---------- --------- --------- -----------

-ptr•l:cn•l ur11n .•..•••••• -m.m m.m IQ'j3.&33 :()'jJ.&JJ 1053.133 1~3.aJJ 

s t or lol•I Hin .•••.•..• -3.78i 4.703 6.477 6.477 11.477 11.m 

1~sl ar hn•ncr . . . . . ... 2308.'IZO nii5.9ZO 20911.0M IW.~ 11170.424 1457.592 
----·--- ----- ------ -------- ----

Gron prahl • .. . .. . . . . . -2802.1118 -1575.347 -1042.255 -~.4Z3 -lttlt.591 -403.~9 

llhw•ncu •.••••.••••••• 0.000 0.000 0.000 0.000 0.000 0.000 
•••bit prahl •.•••••••••• 0.000 0.000 O.OC<O 0.000 0.000 0.000 

Ti• .. . . . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 0.000 

lfl ?tOhl •• 
--------------- ------- -... ------ -------· ----· -·--·--------- --------------- ----

.. . . . . . . . . . -m2.1b3 -1SiU~7 -1042.255 -&2U23 -blb.'.191 -403.759 

D1•:dt"ds ~11 .. .......... 0 .•:'Col) 0.000 0.000 O.JOO 0.000 0.000 
lr.d1str1bttd prohl ••..•••.• -28::2. '68 -1~75.347 -1042.2'.iS -~29.~23 •ltlb.591 -403. 759 

ccuaulaltd und11lributd p aftl ••• -2w.1M -4377 .515 -5419.770 -~49.192 -lt&lt5. 7S3 -721t9.54Z 

-

"n prohl. t or tat.ii siln • • • • -2U2l -10.100 -b.40t -5.098 -3.7'10 -2.W 
tl prohl. I or lol•I s.lu . . . . -21.523 -10.1co -c.•Ob -S.098 -3.790 -2.W 
CI, Ntl profit.tor f•lUlly. • . • • -31.Sl~ -11.731 -11.731 -'UJ'.i -lt.9~0 -4.544 

rl~:-~~~-~~~~~~~~:~~~~~:-~~~-~~~~~:-----------~=:~=~-------·---~:::~ ___________ :::~=-----------~:212 ___________ ~:~: ____ ~212 
.- CHI<()'{ f.¥11!'f.J s.:t. rs FLA'IT. Hrf;:,Elo{ --- 25 SEP 89. by !'FDC Pm .Ltd •• llfl«'."A.CJIE 
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1------------------------------------------------------------ CM~ Z.1 • 1.ti!OO FE,,Sl&l!..UY Sfl.'OIES !IRAIOf, IH370,\/lE~ ---

Cash fl ow Discounting: 

l1 E~Y1ty 0•1d '''"•S Nrt t•!lff 'law: 
lift prnrnt ulur •••••••••••••• -TQ4Ct.79 •t IQ.IJQ l 
lntrrn•I D•tr er ~rturn t l~P.£11 •• -J.iz l 

I ) Ntt iicrth vrrSILS Ntt c•sh rrt~rn: 
lltt ~rrunt vdut . . . . . . . . •• • •. • -bl91.U •t 1~.00 l 
lntrrn•l ~•lr ar Art~rn llRP.EZI •. 1.16 l 

I I lntrrn•l ~.tr er Arturn an tat•! invrstarnt: 

Ntl prrsrnl ••lur • •• • • • •• . • •• •• · 1015. 95 •l 10.00 l 
lntrr~d A•tr or Prturn I !RR I •• Cl.Zl l 

(:_::::_:~::::_=::_:::_:::::~:: __ _ --------------------------------------------- -----

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Clf!CJE ".W.!Nli 51\.TS PUWT, ZI~~Ell -- 28 SEP 89, by lfDC Prn.Lt~ .. 8"Nrit.(JI£ -
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------------------------------------------------------------- CJ'f';.1 2. I - '.111!'.)Q FE~::;mur, ST1.'IHES !Ill~. D-1370,'.'IEMIA ----

I Net Income Statement ·~ •JIJO l. 

I 
fur. l'i'1'1 zm1 2..:'1':1 C:C<l2 C:QCl t:~4 

'Jt•I Si!U. ir,i;: l. \l!t' t•1 . 1112~0.C~ 11:2:a.~ 1~:1J.~ 1oZ;o. O"SoJ t02!Q.O'jQ 16270. (Y.JQ 

Lrn: ••ri•blr cats, incl. uln t••· l4'.l3.ltt 84~-4.111 14'.!3.ll' ac~.au 1451.511 14~.111 

I 
------- -------- ------- ------ ------- -----

'•••:•D!f -.ri1n . 7!' t.211 '! 11.23" 7511.ZJ'I ;111.m m1.ro m:.zn 
~s t af tali! s•ln 4&.:10 41.~IO 41.Q~O 41.010 41.010 44.010 

I 'lcn-••ri•blr casts, 1n~I. ~rp•fC1•l1'~ ll~;.406 b7~7 .406 b~7.4Cll b.")1.406 4901.~ 4901.~ 

------ ------ ------ ------- ------
Cprr•tian•I Mr1:n • 1053.&JJ 1051.m t0".i3.5JJ l~UJJ ~9.41'1 290'1.490 

I A\ 1 of t~t.I s•ln .. . b.411 b.411 b.4n b.477 17.MZ 17.MZ 

' Cost or hn•ncr . . . 1244.760 1031. 'IZI a1'1.r,11 OCC.C:t.t 39J.43Z tlO.bOO 
---------- ------- ----- ---------- ------

I !iron profit • . . -l'lC!.927 21.m m.m 447 .511'1 ~lb.O".ia 2i2U'IO 
illlo~ncn ' .. o.~ 0.000 0.000 C.000 0.000 0.000 
T•••blt gr~ht .. . . 0.IJIJO 0.000 0.000 0.00G 0.000 0.000 

I r.. . . . IJ.000 o.coo 0.:000 0.000 0.000 0.000 
--------·--- -------------- ------------ ----------- ------ ------

~t ~•aht . -1'(!. 927 21.~ w.~11 W.509 ZStb.05& 272U90 

I ~1.11•~4\ pild ~- :·:IJ 1J.1:-:-o e.~ ~.X-0 o.·:iw O.:Co() 
'-"'lutrib•Jtr4 graht • -nu. 927 zu:~ ZJ•.m Ul.~o9 ~1b.0'1& 272!.890 
Acc;•~litr~ ~ndutributrd prar:t -74e0.~b' -:4::8.~bl -nou~o -ii!~b.2".17 -m·J.1'i'l -l'Jtt.31il 

I Gron pr5h t. 1 af tat•l uln • -1.m (!.!JS 1.m 2.i'JI 15.4114 tb.772 
Ntt praht, 1 or t'l•l s•hs . -1.173 (!. •J'j un 2.T'j1 IS.4114 11i.m 

I 
A~. Ntt proh t. l ar r1~1ty • . -2. 149 0.2'7 2.c42 S.<:J! 28.119 30.714 
ROI. "ltt g•·lht•1nlrrul. I or :n•rsl. s.m s.212 s.212 s.212 1•.351 14.3&'1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I ----------------------------------------------------- C!)'f:41 z_ t - Lllt:C'J ~E~t!i!L!fl STt'lllES 91111()1. D-137\l,i;IE*I -

Net In COIT•e Statement 1n . \X.'1 ! • 

I ,,., . - . . . .. «=~ :t'<e <:~7 

I 
f=td Hh\. lftt!. uln t•a . lbZ~0-~0 1~2·0.~o 1 &27C.IJ~O 

Ln\: •Ut.o~!t ca\t\, incl. u!n t••· !l~!.!•I 545!.811 84~.dl1 

----------- ------------ ----------

I 
"'•ri•blr H• ;:n . . . .. . . 7111.219 7111.23'1 7111.Zl'I 

As l ar tat•! uln . . . .. . 41.010 4!.010 41.010 

!1Gn-••t1•blt cast\, inc!. drprru•tun 001.i~ 4~1-~ 4~1.~ 

I --------- ---------- --------
C~rr •t :and Mr9in • . . . . . . Z'IO'I • 4 'IO 2qij9.4'1Q 2909.4'!0 ' ~ l ar tal•l s•ln .. t7 .BIZ 17 .BIZ 17.W 

I (Ht of r 1n•nct . . . .. . . 18D.b00 1acuoo llC.bOO 
- -------

c:r~n orah t • ..... . .. i!!ZU'IO z:zuw 2728.l'IO 

I ~l lcnncn . . . . . . . . . 0.,)}0 0.000 0.000 
r .. ~~lr profit • . . . . . . .. . 1217.580 272~.!iO 27<!.!'IO 
r •• .. . . b08.7'IO •Jc4.4•~ tlb4.U~ 

I 
--------- ------

'lrt pr oh t • . . . .. ZIZ0.100 1~4.445 tl64.U~ 

o. • 14f~~\ ~"" • .. . .. Q • ..,,,, IJ.~il ~-000 

I ~'ndutritutrd pror1t • . . .. 2!2C.'·~ 1]~4.U~ 1364.44~ 

c'cuaal•lt·1 un.t1str:bulfd proht . b06.;qa 1m.2r.i ]Jll.b&O 

I 
~on profit. 1 of tel•! uln . . 16.7'~ '~. ~:2 lb. ':'Z 
Ntt proht. 1 ''l•I s•.;. 13.031 !.~!~ !.J~ 

RI£. Nrt proht. 1. or uu1· 23.sez 15.m 15.m 

I 
ROl. llrl pr oh t•1nltrnt. 1 ol IR•f\t. 11.378 '·~' U41 
-----------------------------------------------··--·-------------------------------------------

I 
I 
I 
I 
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1---------····--·········------------------------------------···-·· C!Jf"CI! 2. I · LIM!ilO FE~!9!L!T1 ST~IES SllrKH, O-tl70.'.'lE!ttA --

Pro J e ct e d Balance Sheets. construction in ·ooozs 

1, .. , .......... . 
~,til nut\ •.•.•••..• 

IF:••• unt\, Rrt ar ~rprrcat1an 
Can\tr~ct1an 1n PrJJrt\\ • • • 

l
(~rrr"t H\fl\ • • • • . • • •• 
Cu•. wnt .•••••••••• 
C•'" urp!•J\, h~1nu •v•1 l•blr . 

'

Lan urr1t4 rar.,.rd •••••• 
Len •••••••••••••• 

lht•I h•b1hhn •••••.•• 

E~1uty cllp1t•I ••••••••• 

I
Pn•,.n. •rt•1ntd praht •• 
Praht •.•••••.•.••• 
lln9 •nd •t'11:J8 trr• ~r•t •. 
Currrnt lub1hhn • . . •• IS.nk 'vrrdr•rt. h~.,.u rr1111rrd. 

Totil drbl •••••••••• 

0.000 
i081.~ 

0.000 
0.000 
0.000 
1.).000 
o.aoo 

7081.040 

5141.000 
0.000 
1.).000 

1919.000 
0.000 
0.040 

lf.!!.040 

:ca1 .c•c 
123.tll.Zlle 

c.orA 
0.000 
a.JI:'.! 
o.c .. 10 
0.000 

1'1421.240 

11344.~ 

0.000 
0.000 

13077 .COO 
0.00'.J 
0.041 

non .aco 

mzt.t:co 
Z3l'l.320 
430.000 

0.000 
0.13'1 
0.000 
0.000 

Z219b.700 

MM.700 
0.000 
0.000 

11302.<XlO 
0.000 
o.ooc 

moz.ooo 

1Equ1ly. tar h•b1hhn • • • . 72.631 22.~ 40.04'} 
----------------·--------------------------------------------------------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(If!()( T~I~ St\. IS Pl~T. ZIP'.5.\.0\,£ --- 28 SEP &9, &J lf'DC Pn v.Lt~ .. BAl('A.!JIE 

J 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.f:. ··i~.~. 

\~;ffcoMFAR __,~ ~ I 1_111 I (.11) 

----·--------------------------------------------- (~:41 2. I - lt,;:iJ tE~~~!LlTY Sfl;1!IES SllM:H. D-1370,ViE.lflA --

Pr"oJected Balance Sheets. Production in 00() ! • 

,,.. .. .. . . .. .............. I~] i•9c 1m 1~11 1997 1998 

ht•l nuts ............. 24110.51!1 zm1.c50 ~76./)0'J 2rnu10 zom.e•u 1Q)4].,~~ 

--------- ---------- ------ ------------ --------- -----
r1•rd ,;srts. ,.t of ~rprtn•l11n 19iC2.1~ t7'i27.~ 15713.JtO l~b9!. 940 lfbl4.5JO 91l70.1l.I 
Canstrucl un in D••1•rss .... 0.000 O.t'OO 0.000 0.000 Q.Qll(! o.~ 
~IJf'ffftl ·~~·t' .............. Zl5J.:n5 W3.~6 zuo.m 241>}.~4 z•:ro. ~4 2430.~4 

c.,~. i..n• ................. 12.ec! 12.£8 12.824 12.m 12.!28 IZ.eza 
Cu' surplus. ''"'icr •••il•&lr • 0.000 0.000 o.ooo (!.JOO 0.000 0.000 
Lass c•rr 1rd f·Jr•.ird ........ 0.000 Z!~2. ioa 4Jn.515 5•~~.no &C9. l'IZ 6&5.713 
Lass ................... 2aoz.11i1 1m.m 1042.~5 &""1.CLJ 616.~91 403.n9 

T;t•I l1'D1hl1H •••••••• 24110.510 240!.450 ZJ576.11'10 llJ91.7tO C:0'193.890 193&1.250 
------ ----- ----------- ------ ------

f1u1ty c•p1l•I ............ aaauoo Ma~.700 W4.i~ !MUOO W..100 MM.700 
lntr•H. rrl•tird prohl •••• 0.000 0.000 0.000 0.000 0.000 0.000 
Prart t ............. 0.000 o.~ o.i:oj() 0.000 0.000 0.000 
i.a~·1 ind mtd1.ia lrr1 dtbt ••.• 14592.000 llZbl.800 1193! .t.00 'Ce0!.400 9271.1~ 7940.999 
Currrnl luluhlus .•••••• 447.155 499.696 513.404 51].404 513.404 513.404 
lint D•tr4,.fl. lino111ct rr1~1rr4. 786.1152 tM5.~ Z2Cll. 9& 2•~2.m 2l24.592 2044.143 

Tol•l drbl ............ 1~.810 1~bCll.i"SO 141i91. ~o 1l5iJ7.010 12109.ZOO 10498.540 

E1utlf. 1 al ll•b1hlin .... 35.~5 111.2;1 31.i>a4 ~.b19 C2 .lZO 45.837 

C>fl{)( T'ff!ING 511.TS flli¥jT, lll'Ili\eiE --- 28 SEP 89. by PfDC Pm.Ltd. ,8A'l/(.[Jj£ 

1---------------------------------- CMAR Z.1 - l.WIDO FE:.SIBILITY ST\JD!ES 8RAt(H, IHJ70,'JIDN -

1 
Projected Balance Sheets. Production 1n ·ooo z • 

1m 2000 2001 2002 2003 2004 Yr.r •••••••..••••• 

I Tat•! nsrts ........... um.no 15545.360 !35a:l.240 1zi6s .!70 tlCC-4. '60 13416.'iCIO 
----·-- --------- ------ ------ ------ ------

Furd usrts. nrt al .Srprrcul10n 7655.7!7 5641.311 3626.m ~blZ .4?9 1453.m 1zq4_999 

1Canslruct1an in pragrrn •••• 0.000 0.000 O.OO'J 0.000 O.t'OO 0.000 
Currrnt nuts ••.•.•.•• 2430.754 2CJIJ. 7~4 mo.154 2430. 754 2430. 754 2430. 754 
Cu~. b•nk • ••.•...•.•• 12.528 12.!2! 12.SZ! 12.aza 12.828 12.aza 

IC•sh surplus. f1n•"ct •••ll•blr . o.ooo o.oco 74. 19! 12~5.967 ~~.57~ 5438.215 
Lan c•rr ltd h•••rd •.•••. 7269.542 7460.4119 74JU6l 7?Cl.!26 6l~b.Z5~ 4Zt0.199 
Lan .•..•••...•.•• !90.927 0.000 o.ooo 0.000 0.000 0.000 

lrot1l h•b1lltus •.•.•••• 17559.770 1~545.360 t35&J.240 t2io~.870 13204. !/)() 13416.990 
--------- -------------- --------· ---·-------- ------------ ---------

lqu1ly c.p1lll ••.•••.• , aaa4.700 MU.TOO W4.700 aaac. 100 !604.700 8&4.700 
turvrs, rrluntd profit .••• 0.000 O.C® o.ooo 0.000 0.000 0.000 
raf 1 l ••••••••.•••• 0.000 21.~ 234.717 447.509 '51&.~8 2728.890 

Lon9 •no erd1 u• lrr1 drbl • • • • 6610.799 mo.m 19'50.399 2620.199 1290.000 1290.000 l:'""t lub1ht1u ••••.•• 513.404 51l.4'l4 513.404 rn.m 5!3.404 513.404 
nk ovtr4r•H, hn•ncr rrqu1rtd. 1550.W Mc.7'54 o.ooo 0.000 o.ooo o.ooo· 

t•t•l dtb\ ••••••••••• 867M66 6634.7~ "63.80] 3133.603 1801.404 !803.404 

1u1ty, % or l1•b1lltus '5().597 '51.m 6'5.409 11.ZTZ 67.m 66.Z20 

'
--------------------· -----------,-----------·-·-----·------·--·-----····-··------------------------

Cit!()( r•ING Sit. rs PLAlif. Z ll'.ll.lell ••• za 'V 89. by PfDC ,, If.Ltd .. IW«"A.IJIE 
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--1------------------------------------------------------ D'fioll 2. 1 - '.tll:xl fE~:BlLlTI ST~lES s;i:H:H. fr-tl7Q.'HS'llA --

~.~-~ ~ ~ ~~~ 
Balance Sheets. Production lft '!>~ l ' 

. . .. . . '~ 2·~11 zw 

!:,_•nrts 1:'.!CS.'EOO !Z!Jit.:!41) ,,~zs.no 

------- ----------- -----------
::·•~ iHflS. ~·t :' ·!f~Pf[lil:on llJb.24'1 '17U'l9 8!!.!4'1 C:, .. :t;cn :~ ~r:grrn •••• 0.000 I):~)) C.'JOO 

C, \ i\\flS •••.•••.. 24J'l.m 2410.;<jt z4:io.m 

Cn , bint ••••••••••• 12.!28 IZ.a25 12.528 

~•-surplus, h•iRCt ••illibh • 1717 .Olil Y240.2!i0 IG7bJ.'60 

La :irr ad 'arwit4 •••••• !5tt.l10 o.~ 0.000 

.... . ............. IJ.QOO Q.000 O.CiOO 

Toi hiblilllH .. .. . 12808.200 12/)/)1.340 1n2s.1cio 

------------ ------------ --------------E:,, CJ~llil •••••• . !a&U·JO em.~!)) aaacoo 
Qr .n. rtt11nti tro!it . . e.coo /M.i~ t<;7J.235 

Pr~ l ~ •••••.•••• . 2121). !00 1JM.U'l 1Jll4.445 

L~IJ"~ llf~;~ trr• 4rbl •••• 12cio.QOO ,,~.(.IC-O tZCI0.000 

:J n~ la~1!1h!s ..•.••. 'j!J.404 51].4'}4 513.404 

9.1. 3-.rr:Srifl. h"•n:r rr111irtd. IJ.C«l C .OC-0 0.000 

hi dr ~ . . .. 1!03.404 1803.4•}4 t!OJ.4C4 

E~·;1tr. l ,r 11ab1hlm • • • . bq,;1>1 71).172 !13.345 
--1------------------------------------------------------------------------------------------------

(~()£ !~lol!(j s.<l.lS PL~T. Hl'.Sk&ll --- ell v aci. by lfDC Prn.ltd .. ~~E 
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--------------------------------------------------------------- JfJ'JM 2.1 - IJCIOO FEA5!BIL1T1 STWIES IUKH, 11-1370,VlEJNI --

1 
I 
I 
I 
I 
I 
I 

Oii()( llfltlrt'.i SIW.1S Pl.ANT. lIP'f~ 
28 SEP 8', b1 ll'OC Pru.ltd.,llAIGI.~ 
11,500 l PUllT,for. r.1. w1th1ut 41tus 

J )Hrhl If tonstflchan, 15 yH•S al pr~!11~t11n 
c•rrrncy cenwtruan r•hs: 

hrtitn currtncy 1 a111l = 
ltc•l carrt•cy 1 11111l = 

•ccounhn1 currtnc,: '000 l I 

1.0-:-0C 11111\S icu11nt1n9 urn•cy 
1.l'l.!00 units icce1111ti~9 c1rrtncy 

Total initial investn.ent d11r1rs conslr1ctun ptoist 

Jud •nth: 
currtNt int ts: 
ltlil intts: 

zm4.16 
410.QIJ 

Z7934.16 

12.n1 l rom9• 

o.ooo l '""'" 
12.~ 1 fan19n 

Source of funds 41111r.9 canstr1ctton pll•st 

t·1111ly I tr1nh: 
rorr19n IHnS : 
loc•I Inns : 
totil funds : 

11~1.00 

o.oo 
1"884.00 
wm.oo 

0.000 l hrt19n 

0.000 l fort19n 

,------------C-a_s_h ;;~~--f ;~:-~-;-;;~-ti :ns 

I 
I 
I 
I 
I 
I 

lur: 
oi;tr1hn9 costs: 
drprtnil un 
1nttrtst 

product10n costs 
thtrtof farr19n 
totil situ 

9ren 1nco1t 
nrt 1nca1r 
cuh w11,cr 
nrt cuhflo• 

Mrt Prrsrnt Vtlur 

10ZJ7 .'Sa 
2570-92 
2&73.114 

1563Z.14 
Z2.59 1 

13019.42 

·2662.71 
-21>62.71 

-UC 
1634.80 

lnttrn1I R1tr or lrturn: 
•t: 10.00 l = 

17.M 1 
12.76 1 
17.30 l 

Ir turn on rq111 ty1: 
Rtturn on rquityZ: 

2 
11336.~ 

2570.'IZ 
c!TJ.64 

16781.~ 

24.79 l 
15597 .JO 

-1183. 75 
·1183.75 
-436.30 
4125.74 

15267.12 

3 
1(43~.CI 

2570.'P. 
2603.'.>0 

17609.82 
27.12 1 

18175.18 

5C5.:r.i 
565.35 

1312.80 
~4.70 

------------------------------------------·----,. 
I 
I 
I 
I 

lnde:< of Schedules producrdbyCllfAR 

lot•I 1111 h•I invut1tnt 
Tot1I lll•tslftnt d1111n9 production 
Tot.I production cnh 
llork1n9 C1i·1t1I rtq11irt1tr.ts 

Cn~llo• Tilllrs 
Promtrd 8'l1nct 
Ntt 1nco1t ,i,trernt 
Sourct tf ftnincr 

2~;,J 

_J 
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------------------------------ ------------------------------ CIJ'frl Z.1 • 1.11100 FEl\5181LITY STIRIIES llMCH. D-tl70.YIEltll -

C•shflow T.ables. construction 1n ·ooo z • 

Ttl•I UHh •••• 

°""h•t nsh ... 
Cost 11 hlliftct - - • 

··~~·t 
Corpo,.t1 ~· 
D1•1•r••s ,.,, ••• 

1990 

8970.000 

1970.000 
0.000 

8'70.CIOO 

1766.t'OO 
0.000 

204.000 
0.000 
o.aoo 
0.000 

0.000 
a.GOO 

1970.COO 
74SJ.400 
tSIUOO 

C.000 
1516.600 

-1S1b.b00 

-1766.000 
-87M.OOO 

1991 

15646.000 

~-000 
o.aoo 

,~ .. ~-720 
---------

1410Cl.OOO 
0.000 

~36.720 

0.000 
o.aoo 
0.000 

0.280 
o.zao 

1~46.000 

14020.820 
16ZS. llt 

0.000 
162UOO 

-1624.900 

-1410Cl.OC41 
-222~.roo 

Dt9.CIOO 

Dl'-000 
0.000 

3311.«0 
------------

635.000 
0.000 

2613.«0 
0.000 
0.000 
0.000 

0.560 
o.uo 

Jm.~ 

30'7.J.440 
ZZS.560 

0.000 
m.ooo 

-225.000 

-bJS.000 
·ZJS10.000 

------------------------------
ClllM TtMING SttTS PUWT, ZlllMN - 28 SE' 19, ., lfDC Pm.u• .. llWA.!JlE 
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r--------------------------------------------------- C()fAll 2. I - "41:.v.J F"EASlPlllTY STllllES llllOI. t-1370.VlEIM --­

C~s hf low tables. production 1n ·oooz s 

I,., ......... 1999 2000 ZOO! 2002 2003 2004 

T1l•I c.sh 1nllow ZS90UOO ZS90UOO ZS90UOO 25908.IOO ~'!08.IOO ~908.IOO I f1n;ino•I rnourcn • 
-----o.ooo 0.000 0.000 0.000 0.000 0.000 

S.ln, ntl or l•• •. ZS908.IOO ZS908.900 ZS90UOO ZS908.IOO ZS908.IOO zme.eoo l•ld cub outflow •• 219114.880 21149.1110 21714.740 21579.670 22040.550 20811.oeo ------ - -------- ---- --------
T1l•I •nth .... o.oco 0.000 0.000 0.000 0.000 0.000 I llf.tr•tl•9 CH ts .•• 15732.160 15 7"..Z. tllO 15732. 160 15732. 160 1mz.160 15732. 160 Cost of hn•ntt • • • 1522.920 1ZS2.176 9112.1132 712.48a 442.344 17Z.200 
Rt~yernl lb&a.400 1688.~~ 161111.400 108a.400 lcilla.:!911 0.000 

IC1rpor•lt l•• ... 3041.401 31711.474 3311.~5 3446.617 4177.647 4912.719 
Du1irnds pud ... 0.000 0.000 0.000 0.000 0.000 0.000 

Surplus I dthc1l I • J'IZJ.918 4!1511. 98& 4194.061 432V.133 3263.246 ~1.719 
1-l•ttd CiSh til•ncr 11242.~ ZZJOl.340 26495.400 JOIZ4.5JO j4()92.7llO 3'1114.500 

Inflow, lac•I .... 3191.300 3198.300 3191.300 3191.300 3191.300 3191.300 
~Ult•. latil •••• 1~97.160 15~.090 15421 .oz~ 1~1.950 16?.>Z.aJO 14~.360 

rplus I drhol I • -12491.&o -1Z363.790 -122211.720 -12093.650 -13154.530 -11331.060 flow, rorr1tn ••• 22710.500 22710.500 22710' 500 22710.500 22710.500 22710.500 f tnaw. forugn •.• 62117 .723 6217.723 6287.m 6287.723 6287.7Zl 6287 .72J rplus I drhc1l I • 16422. 7&0 16122.7&0 164ZZ.780 16422. 780 16422.780 16422. 7llO 

lltt c•shllaw ••••. 7135.236 7000. 164 6365.093 6730.021 5398.990 5263.919 
~rd nrt mhllaw 196~.220 266'15.391! J3560.4llO 40290.500 45689.490 ~.410 ----------------------------------------------------------- ------------

I 
Clf!(J( TrtfHNG Sil.TS PLmT. ZlllBABll -- 28 SEP 89. by lf'llC Pru.Ltd.,i:KA.IJIE 
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------------------------------------------------------------------ CIJfllll Z. 1 - IMIDO FEAS!HLITY STUDIES .._H, l>-1310,VlEINI --

~~:~~~~~~-~~ble5, 
production 1n ·ooo z • 
zoo~ 2~ 2007 

lhl•I cub 1nrlo• .• Zi~.!00 Zi90UCO Zi~8.!00 
-------- -------- --·------

F11W1:i•I rrsourcu • 0.000 0.000 0.000 
S.IH, nrl or l•• •• Zi90UOO Zi90UOO Zi'tOa.800 

l,l•I c•sb a11Ul0tt .• 20811 .oeo Z0817.080 20817 .080 
------ ------- --------I ltlil Ustls • • .. 0.000 0.000 :.ooo 

O"r•llng cosh ••• 15i'JZ. 1b0 1m2.160 15·32. 16(i 
Cnl or hn•ncr .•• 172.ZOO 172.200 . .,,., ')fV'\ 

\,~~ ... 
1•P•19rnt •.•.• 0.000 0.000 0.000 

Cor pt,.lr l•• • . • mz. 119 4912. 719 4912.719 
D1v1drnds ~Id ••• 0.1.'00 0.000 0.000 

l:'plus I drfml l . 5'.ln.m 50'11. 719 m1.719 
-l•trd c•st. wl•ncr 44270.210 49367.930 54459.650 

l:flow, le .•I .... 3198.JOO 3198.300 3198.300 
llhw. Ice•! .••• 1452'1.300 1452'1.360 14529.300 
rplus I drfiol l • -11J31.060 -11331.060 -11331.060 iflow. fort19n ••• 22710.500 22710.500 22710.500 
lllow. forugn .•• 6287. 723 6287. 723 6Z87.7ZJ 
rplus I drhc1l I . 111422.780 1b4lZ.780 111422.780 

E~~~~~~~~~~~~~~~~~~~------~~~~~-------~~~~~~-------~~~~~~~~--------------------------------------
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
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------------------------------------------------------- C!JJM 2. t - l.11100 FEASIB!llTT SlWIES llAICH. ~1310,'ilEJHI --

Cashflow Discounting: 

•I Equity ~id •rrsus lift 1ncoer fhw: 
Nrl prrstnl ••lut •...••......•. 
lnttrn•I Rilt 1r Rtl11rn I lRREtl •• 

bl lltl llarth •trsus Ntl cnh rtlurn: 
Ntt prntnt ••lut .•••••.••••••• 1~9.~ •t 
lnltrn•I Ritt or Atlurn 11RRE21 •• 17 .JO l 

cl lr.tt•llil hlf of Rtturn on hl•l 1n•tsl.,nt: 
lltl prtst~l ••lut ••. .• . . • •• . •• • t~o7. 12 •t 
lntrrn•I htr of Rtlurn I IRR I . • H .64 l 

Nrl llorth = Eq111 ty pild plus rtnnts 

10.0C l 

10.00 l 

10.00 l 

-----------------·-------------------------------------------------·----------------------------------
(llllJ( TANi!'(i si..rs Pl.NIT. Zl1'1Eth81l - 211 SEP 119, by ll'DC Priv.ltd •• &.WA.IJIE 
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----------------------------------------------------- C~~ Z. I - 1,tj!OO rE.ASlBILITY ST~IES 91llCH, D-t370.VIE*l -

Net Ir.come s· ,,en t 1n ·ooo Z s 

,,., ............ . 
lll•I Hiu. inti. Hits li• ••••• 
Lin: Hfliblt usts. inti- HIH lu. 

Viri••lt N•~lft • • • • • • • • • . • 
As 1 or lol•I HIH ••••••••• 

Oprr•lion•I Nr91n .••••••••• 
Al 1 If lot•l s•IH ••••••••• 

I Cl\l ar h~ntt •.••••••.•• 

Gron prohl •••.••••••••• 

I Al lo111ntts • • • • • • • • • • • ••• 
lu•blr pr oh l ••.•••.•••.• 
T11 •••.••••••••••• , • 

I llltl pror1t ••.••••••••••• 

01v1drnds pi1d •••••••••••• 

I Undutribvtrd proht ••••••.•• 
Atc•ul•trd 11ndulribultd prohl ••• 

1993 

13019.420 
'}494.511 

--------· 
7524.844 

'}7.711 

7313.91'5 

210.929 
t.620 

2173.640 
-----

·2662.71t 
0.000 
0.000 
o.ooc 

---------
·2662.7tt 

0.000 
-2662.7tt 
-ZbbZ. 7tt 

1994 1995 

n597.JOO 1am.1&0 
6'51JJ.491 MZ.414 

---------- -------
'!003.803 10482.760 

'}7.7Z7 '57.676 

7313.915 7313.914 
------ ------

1619.811 3166.14& 
10.134 17 .47.1 

Zl73.b40 2603.4911 
------

·ttll. 7'53 ~'5.N 
0.000 0.000 
0.000 ~'5.:152 
0.000 0.000 

-----·---- ------·------
-ttlJ.7'53 '}il'S.:152 

c .OC'O 0.000 
-tteJ. 7'53 '56'5.~2 
·3&46.464 ·3211. 112 

1996 1997 1991 

ZC7'53.~ 2lll0.m i!j90UOO 
U'll.330 9190.246 10919. 160 _____ .,. ____ 

-----
11961.720 13440.680 14919.640 

'H.638 '}7.609 '}7.51'5 

7313. 916 7313.91'5 7313.91'5 
---------- -----

4647.805 61211.m 761r.>.7Z4 
22.3'16 26.2!a0 Z'l.356 

2D3.N 2063.208 1793.064 
----- -----

2314.4'53 4063.'5'57 5412.660 
0.000 0.000 0.000 

2314.4'53 4063.'}'57 1966. t'l6 
o.ooo 0.000 913.0'll 

---------·--- ------ -----
nt4.45] 40tl.'5'57 4&Z9.'}62 

o.oco 0.000 o.ooo 
2314.453 4W.m 4&Z9.'}62 
-966.659 J09U97 7926.459 

I Gron ,ror1t. 1 or tol•I so1ln.... -20.4'52 -7.'511 J.111 11.1'52 17.417 22.43'5 
lltt proht, 1 or tot•! uln • . • • -20.4'52 -7.~I? J.111 11.1'52 17.417 11.641 
R!I. Nrt pror1t, 1 or •qu!lp. • • • • -24.oq~ -10.112 '5.116 20.943 36.m 43.702 

I IOI. Nrt pro'1t•1nlrrtsl, ~ or 1nv•~------~~=:-------~~~~-----------~~~~~~----------~~~=~--~-~~---26. 143 

Clf.()( T~IHPf.i Sl't.TS P~ftNT. Zl~~~ --- 21 SE~ 19, by lfOC Priv.Lt0.,81¥6\.[JIE 
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---------------------· ----------------------- CIKM 2.1 - l.WIDO F'"EASIBILIT1 STlmIES llANCH, l>-1370.VlENCA -

I Net ~ncon1e Statement 

I ,,., ................ . 
Tolil Hin, incl. Hin l•• ••••• 
ltn: ••ri•blt costs. incl. ults l•z. 

I V•ri•blt Mrg1n ••••••••••• 
As 1 or lolil s.lts ••••.•••• 

I -.in·w,u1nlt costs, incl. dtprru•llon 

I 
Optr•llonil Mr91n •..••••••• 
As 1 or lot•! ults • • • • • • • • • 

Cost or hllinct .••.••••••• 

I Gress prohl ••••••••••••• 
Allow•ncts •••••••••••••• 

I 
hx•blt ~roht •••••••••••• 
T.1 •.••••••.•••••••• 

lift pr oh t •••••••••••••• 

D1v1dtnds Pild ••••.•.••••• 
~d1stribultd profit •.••••••• 
Accuauliltd undistr1buttd pruhl ••• 

Gross pr oh t, 1 or tat•I Hin .••• 
Ntt profit, l of tot.I HlfS •••• 

R!I, Ntl prol1t. I or rqu1ty ••••• 
ROI. Ntt prohl+ir.trrnt, I of 1nvtst. 

lft ·ooo z s 

1'1'19 

25908.800 
10989.160 

--· --------
14919.640 

57.~5 

7313. 916 

7605.723 
29.356 

1522.920 
-------

60U.803 
0.000 

llOeZ.803 
3041.401 

-----------
3041.401 

0.000 
3041 401 

10961 .eoo 

23.478 
H.739 
27.522 
11!.01! 

2())1,) Z001 

25908.800 ZS90UOO 
109119.160 109119. 160 

------------- -------
14919.640 14'H9.640 

57.5a5 57 .565 

7313. 916 7313.917 
------ ------

7605.723 7605. Tll. 
29.35b 29.356 

1252.m 9BZ.632 
----- -----

11352.947 bb23.090 
0.000 'l.000 

6352.947 bb23.090 
3176.474 3311.545 

------------ ----------
3176.474 3311.545 

O.OOIJ (1.000 
317b.474 3311.545 

14144.330 17455.880 

24.520 25.563 
12.260 12.782 
28.744 29. 9b!J 
11.m 16.cr.>1 

2002 Z003 2004 

mouoo Zi90UOO Zi90UOO 
10989.160 109119.160 10989. 160 

---·----- -------
149'9.640 14'119.640 14919.640 

57 .5a5 57 .5&5 57 .5115 

7313. 917 4922.000 49ZZ.001 
-----

1/HJ.Tll 9997.639 9'1117.63! 
29.356 31!.5&! Jl!.5M 

712.4811 442.344 172.200 
-----

6693.234 9555.295 9825.431! 
0.000 0.000 0.000 

11893.234 9555.295 9825.431! 
3446.blJ 4777.647 4912.719 

---------- -------- -
344t.b:7 4777 .1147 mz.m 

0.000 0.000 O.OOo 
3446.617 4n7.647 4912.719 

20'102.500 Zi6&0.140 :;cr.,ciz.aoo 

26.606 36.&111 37.923 
13.303 18.4'0 18.9~ 
31.1!8 43.233 44.45~ 
lb.411! 20.b06 

I 
I 
I 
I 
I 

------·-----------------------·---------------------·-·-------------------------- 20.073 
' --------------

Cit!()( TArlll,.. srt.TS PL~T, Zil!ItAE'WE --- 2! S£P 89, ~y 'fDC Priv.Ltd.,BANCA.t><E 
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I ------------------------------------------------------------- CMM 2.1 - 1.'1100 FEASIBILIT1 STl.VIES llUKH. l>-1370.VIElllA -

I 
I 
I 
I 
I 
I 
I 
I 

Net Income Statement 1n '000 l • 

Yur • . . . . . . . . . . . . . 2!m 

Tot•l s.ln. incl. Silts t•• • . . . . 25908.800 

ltn: "''""' cesh. incl. HIH t ... IO'l!'i.160 
-------... ·--

Y•r!iblt urg1n . . ......... 14919.640 
A\ l If tot•! s.ln ..... . . . ~u8~ 

Man-v•r 11bh ccs h, incl. drprru•llon 4qzz.1>01 

Optr•houl urgin • ........ 9997 .638 
A\ l of totil HIH ..... . . . . 38.W 

Cost 1r hn•"cr ..... . . . ... 172.200 
------

G"n prahl • .. .. . . . . . . . 9825.438 
llllonncn • .. . . . . . .... 0.000 
l•••blr profit • .. . .. . . 9825.438 
T•• .. . .. . . . . . 4912.719 

-----------·-
Nrt pr oh l • . ... . . 4912.719 

Dmdrn~1 Hid • ... . . . . . . . . O.OCVJ 
\llld1strib11trd proht ... . . . . . 4912.719 
Accuaulitrd, u"dislribulrd proht • :n505.580 

~ 2007 

25908.800 25906.800 
IO'l!UM 10989. 160 

------------- -------
14919.640 '4919.640 

~-~5 57.~5 

4922.001 4922.001 
-------- ------

9997 .638 9997.63& 
38.W Ja.W 

tJZ.200 172.200 
--------- -------

9~.m 9~.rn 

0.000 o.ooo 
9825.438 9~.438 
4912. 719 4912. 719 

------------- ------
4912.719 4912.719 

O.CY.:O o.m 
4912.719 m2.;19 

40418.300 4533t.CZO 

Gross proht. l or tGtil Hits. • • . 3'.923 37.'i23 37.9ZJ 

I lltt profit.' l or tot.I Hin • • • . 18.962 1!.%2 18.962 
III. Ntt profit. l or tqu1ty • . • • . 44.4S5 44.•s~ 44.455 
ROI. Nrt prpht+1ntfrnt. 1 or 1nvtst. 20.C7J 2~.073 20.073 

I ------:-----------------------------------7------------------------------------------------------------
, , Clfl(1{ TttllJrlG SllTS Pl.ftH. ZlllBAM -- 28 SEP 81, by lfDC Pm.Ltd.,W'KA.lllE 
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--------------------------------------------- CIJfAA 2. t - IJCIDO FEASielllTY SMlES •KH. l>-tJ70,VIDNI -
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Clt!M TINllt«i Sil.TS PUVIT. WS:.eiJ.: 
28 SEP 89 • ., ll'DC Pru.LU.,Ml'A.!JiE 
7.200 T Pl.ANT.ror.r• ... t.w1t1.oul •uhn 

J yurlsl 1r c111\t11!l10~. t'.l yurs ol producl1on 
currrncy tan•truan r•ln: 

forr1gn curr•ncy 1 11n1l = 
loc•I urrtncy t un1l = 

1.f)(llVJ 11n1ls ucaunh11g currrncy 
1.0000 11n1h ucounllng c"rrtncy 

•tcouni.1n~ currtncy: '000 l S 

Total initial investment. durin9 canslrutlnn pllur 

h•rd 
c11rrrnl usrts: 
lot.I uuts: 

Zt756.~ 

430.00 
22161:.~ 

---------------------------------------

13.2'10 l Fart19n 
0.000 l hrufl 

13.033 l lcrugn 

Source of funds d11rin9 co11slrucllan ~st 

rq111 ly ' 9••nts: 
fort19n la.ns : 
laul luns : 
lol•I funds : 

0.00 
m'l:.oo 
221&/i.70 

0.000 l lorugr. 

0.000 l h•t19n 

I ---------------------------------------··---··-·--··--------------------------------------------Cash fl ow from operations 

·• 1•r: 3 
~it••tir>q co•t1: 10!21.J!l 1C:Oj! .CJ 12~54.21 

d•r•rc 1•t1or 21!14.41 2014.41 2014.'1 
1nttrrsl 2::~;. qc 230!.92 zi::;e.01 -----· ___ ... _ ... -- ... -------- ---------- -·-------
~roducllcn costs t5144.b9 tb3b0.3b 1b4~4.70 

H1trror hrugn 22.71 1 24.72 1 25.52 l 
lol•I s•ln 1301U2 15597 .30 tb270.05 

gron 1nco•r -2125.26 -763.0o -194.65 
nr\ 1nto•r -2125.26 -m.Ob -t9U5 
CH~ Nhncr ·lb.Ob -227 .55 45'J. 76 
nr\ cashllo• 1002.86 341U7 3677 .05 

Mt\ Prrsrnl V1lur ll: 10.00 1 ~ 2600.99 
ln\t1nil h\r or Rrturn: 12.00 l 
Ar~urn on rqu1ly1: 0.511 l 
At\11rn ~n r1u1 \~2: b.11 l 

' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

------------------------- .. ---------------------------·---------·---------··---

' I 

lnde>< of Schedules producrd ~t CC»FM 

Toti! 1n1l1.tl 1nvn~1rnl 
Toti! 1nvrsl1tn\ du,ring producllon 
Tot1l produchon cosh 
llork1ng Cipllil rrq'u1rtarnl' 

C•shrlo. hblrs 
Proirclrd Bll•ncr 
Nrt 1ncoar 'l.tltarnl 
Sourer of hn1ncr 
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I ---- ···------ ----···----····--------------------------- ----------- ((}fr.II 2. I - \J'tlOO FE.ASl&lllTY STl.~lES l!lllft;H, ~-me. ~lEJllA ---

Cast.flow Tables. con"itruction 1n '000 l ' 

I Yur •• . . . . . 1m 19'11 1~2 

Tet•l <•sll 1nl low 7081.000 12340.ZOO 276~.~ 

I -------- -------- -------·--· 
F 1n•nc Iii rnaur en • 7081.000 tZ34C.2C(J Z76~.~t'Q 

S.ln. ntt or ti• O.C'JO 0.000 O.!X"J 

I 
1 

lit•! c•sll out! low •• 7081.040 12340.200 27t5.:!Zij 
---------- ------------ ----------

Tot•I uuts . - - . 6~(&.000 u1Jq.ooo 655.~ 

I Optrzhr.g cnh • .. 0.000 0.000 o.~ 

Cost 11 hllinct • .. m.oco 1201.200 C'.110.320 
lt~~•rnt 0.000 0.000 0.000 

I Corpor•tt l•• O.C'X! 0.000 Q .Q(>I} 

lh>1dtnds P'l4 o.ooe O.Qii:! 0.000 

I 
Surplus I dthnt I -<! .oco O.OCo) o.1ec 
C•ulittd cuh bi!•nct --0.040 -0.040 0. 14'1 

Inflow. loc•I .. 7081.0':".l 12340.2~ 2765.~C'O 

I Outflow. loc.al . . .. ~~4.44Q 11!!00.3~ ~t:l.320 

Sur ti us : dtl1c1t I 132~-~~ 133~. CIC'J 22~.1!0 

l~'law, fo•ug• .. O.IJ'l'J 0.000 0.000 

I 
!J.Jtllow. '°'':gr. . .. 13211.bM 1331.91:-0 225.QIYJ 
Surplus I dtl1nt I -1326.600 -133'1. 'IOO -225.00'l 

Ntt c•st.l low .. -oqzi..~ -11m.roo -~~~ .C1CJ 

I (!JI.lilt! ntl ca;!Jlow -~;z~.(':: -18~~.i:v::·:- -1872~.cm 

---------- ---- -------- ----- - ---------·--- .. ----·--·------ .. --- .... -..... ---·-------------------------____ ,.. _____________ --
(If;){ 1;.•:,;r<:; s:t.T: Pl.ft,T, ll~.IE -- Z8 SEP 81. ~) lfDC Priv.Ltd.,e.:Klt[Jit 
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-----------· ----------------------------------------- CIKAR Z. 1 - \JtlOO fEASl!!Llll SlUllES lllf4<H, IH370,i;IEJClll -

Cashflow tables. production 1n ·ooo z ' 

I 
I 

lHr ••••..•.. tm 1994 1'195 199b 1997 19'il! 

hl•I c•sll 1nHQ• .. t47JO.Z60 ,~ ... ~ 111282.3!0 IOZ70. 0'50 lb270.CY.IO 111270.050 

----------- ------- ------------ ------------- --------- ---------
fiuno•I ruoiJ•lU • 171<!.831 47.27b 12.334 0.11()1} 0.000 0.000 

S.lr\. nrl or lu •• tl0t9.4ZO 15597 .JO\! 1~2 10.cr.io 1b271!.1!50 tb270.CY.IO lb270.lr.>O 

I 
I 
I 
I 
I 
I 
I 

told ti\~ cutrlo• . 1474b.Jt0 15872. 120 1~!31.IKO m111.6b0 1~354.1130 15142.000 

----------- --------- --------------- ----------- ----·----
1 

lat•I •nrh ...... u.1~.cn 1'15. 971 5t. 1zq O.OOii 0.000 0.000 

0Jt••hn9 to\h .•• 1oez1.Jh0 12017 .030 12354.21(! IC:?.14.ZIO IZJ54.Z10 1Z354.ZIO 

CHl or hwncr ••. ZJ()B.920 ZJ0&.920 20'1b.O!! 16Cj.~ 11170.424 1457 .59Z 

hpiyMftl 0.000 mo.zoo 133C.ZOO mo.zoo mo.zoo mo.zoo 

Corpor•lr la• 0.000 0.000 o.oro o.ooo 0.000 0.000 

D1w14rnds pill! ... 0.000 0.000 0.000 0.000 0.000 0.000 

S11r~!11s I 4rhot I -111.C:~ -227.548 4'.l0.7112 702.J!q 915.Z21 ttZ&.053 

C•ul•tr~ ti\t. wl•ncr -15.919 -ZU.4117 207 .2'15 9'.l• .b!4 18Z4.905 mz. 1151 

!"How. !Qtil ...... 421b.b47 271>6.~2 277&.m 2172.300 2772.300 zm.JOO 

Ovtrla•. hc•I ..•. ioqze. 770 tZCt15bO ua;1.1~c m~~.3~ '1£42 .~20 11229.~~ 

5urpl11\ ! dthtil I -67tc. 11'i -9'4~. 'l()b -9113.~ -am.~1 -8070.2~ -8457 .:!'13 

l•·'lo•. foru90 .. 1~13.bl~ 12e1!.~20 IJ~OU~ nm.7~o tJ497.750 13497. 750 

0-Jtrlo•. foruqr. . .. 3817. 548 ]Wl.167 :mi;.a1~ 3912.305 39~Z.J05 J'l12.305 

Sur~l11\ I drfiut I 0696.0bl 901&.?.>7 95b4.013 9'.>85.445 9'.>85.445 9'.>85.445 

llrt Ci\hl !cw ..••• 1002.801 J411.m 3877.~0 3915.845 3m.m J'l15.M5 

(119ulitf~ ntt Ci\t1f101 -1111; .14~ -1rn~ .570 -1042!5:0 -6512.671 -25~!i.&2b 1319.019 

--- ---------------·--------------- ---- ........... ------- -.. ---------- ----------- .. ----------- ......... -----------------------------·--
Cit!(){ Ht.?i!'l-j ~TS PLANT, Zll1Ilo<.ll'£ - zg SEP 89, by lfDC Priv.Ltd .. IMWA.(J!E 
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-------------------------------------------------------- Ctn:fl 2.1 - l.ICIDO rE~lBILITY STlllIES llW(H, D-1370,VIEK --

Cast.flow tables. production in 

lr•• ...... . 

rtn•nc1•l rtsourcn • 
Silts. nrt ,r t•• •• 

Tot•I cut. outrlow •• 

lot.I i\\fls •... 
Opr••l1~9 costs ... 
CO\l or hn•ncr ••• 
Rr~).,nl 

Cor~or•t• l•• 
D1•1dtnds Nld ••. 

S"rplu~ I drl1t:t I • 
C.-ul•ltd Ci\~ llil•ncr 

lnrlo•. lo:•! ...• 
Outrlo•. Jcc•I •.•. 
Sv•plus C drf1C1l I • 
Inflow, forr19n ••• 
Outflow, forrign ••• 
Sur~!us C drfic1t l . 

Ntt c•sHlcw .•... 
C111111l•tr~ nrt c•st.flo• 

199'1 

162i0.050 
------

0.000 
16270.~ 

m29. 110 
-------------

0.000 
12J'.i4.210 
1244.7b0 
1330.200 

D.000 
0.000 

134~.MS 

4C:9J.842 

2772.JM 
11016.Sb~ 

-8244.51:1 
:m1.7so 
3912.~ 

95!5.445 

Jrn.m 
5234.8~1 

2000 

16270.050 

l!.000 
16270.050 

1471b.JJO 
----------

O.U\.'C 
1ZJ'.i4 .210 
1031.928 
1330.200 

o.m 
0.000 

1553. 717 
:>847 .551 

2172.300 
1~04.030 

-&OJl.729 
13497.750 
3912.305 
9585.445 

~15.!45 
9151.).108 

·ooo z • 

2001 

1b:'.i0.050 
------

o.oro 
162 70. lr.>O 

14~3-~ 
--------------

0.000 
1rn4.21(! 

819.(!911 
133(!.200 

0.00-J 
C.000 

fiU.'H9 
7014.107 

2772.300 
10591.2'.JO 
-781U9b 
13497.7SO 
:?912 .Jo5 
~85.445 

J9t5.!45 
n0o~.s~o 

2002 2003 2004 

16270.050 16270.lr.!O 16270. O'.lO ------ ------ ------
0.000 0.000 0.000 

111270.!!50 16270 .lr.!O 111270.050 

14922.i;li() 1m•u10 14323.~ ------------ ------------ -----------
0.000 C.000 0.000 

123'J4.210 123'J4.210 12nc.210 
l>Ob.2b4 393.432 180.llOO 

1D0.2!l-J 1330. 199 0.000 
b32.2'14 1b81.&JZ 1718.248 

0.000 0.000 0.000 

1347 .oe1 510.3&2 1946.9'7 
89111.194 9471.5711 11418.570 

2772.JOO 2772.JOO 2772.300 
11010.bl>(l 11!47 .Jo(! 104!~. 750 
-823!.358 -9075.063 • -7b38.448 
13497.75t' 13497 .7'50 nm.m 
3912.3~ 3'112.J~ 3'112. 305 
'?5!5.445 9585.445 9585.445 

3283.SSI 2234.013 2127.5~7 
1bl50. tJQ 185!4.120 20711.710 -------· --- -- - -- ........ -----............. ____ ..,_ ---------- ......... ___ ....................... --............. -- -------------·---------- ... ---------·-------------------------

Cfll(J( Hut!rlG 5r4. TS PLrttT. Zll'lB:tSoF. --- 28 SEP 89, by ll'DC Pr1-.Ltd.,Bo'¥('A.(Jif 
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-------------------------------------------------------------------- C~:.i= 2.1 - ' ::·: r~~le!LlTT S!\;'ll!E5 lll'rt'-1!. l>-1370.VlEltlll -

Cashflow tables. production in ·oooz, 

,,., . - .. 

F1n•~:11l rrsca•crs • 
S1lrs. n•t or t•• .• 

Tol•l cuh o~trlo• •. 

tat•! uul\ .••• 
Q~ri~lft~ CD\ll ••• 

Co\l or hn•nct .•• 
Rtpi~tnt 

Ccr ~or•lf l•• 
~l•ldtnd\ ~ild 

Su•plu\ I drfit1l I 
C1111d.i~t~ tiit• ~.ilin:t 

!nllow. lot•! 
llllU low. loci I •••• 
Surflus I dtrml I 

Inflow. rorr11n ••• 
!Ntrlo•. lort1r.r. 
Surplui I dtf1t1l I • 

111270.0"...0 

0.000 
10270.050 

14323.(Y.)I) 

20C7 

102i0.(Y.)I) 

--------- --------
0.000 

11i<:70.1r.>o 

1432].~ 

---------- ---------- -----·--------
0.000 

1mu10 
181!.bOO 

0.000 
1788.24! 

O.Ol'JO 

1'14e.~7 

tllo~ .57C 

2m.;·~ 

10410.?% 
-ib:le .44! 
134~7. i~~ 

3; 1;. :~~ 
'l'je~.m 

0.(.11)() 
12:?'.:4.210 

t&O.bOO 
C.000 

17&8.24! 
c.m 

!'4~5;7 

1~jtC.SC 

2772 .J("J 
1C'4 IC. 7~0 
-m!.44! 
,34;7. 750 

'.!91(. 30') 
'?~!~ .44) 

0.000 
12~4.210 

180.bOO 
0.000 

17&e .24! 
Q.Qo)I} 

1~4ti. '1'17 

n~q-~ 

cn2.J~J 

1Q~ !•". 750 
-1~::e.o& 

13~:p. 7~~ 3.,,, .J~ 
<rs!: .445 

(127.~IJ? 

270~Ut( 

:~:7 .~-:7 

2!~·~.q!Q 

2~::1.~:7 

22!1'1.JI•~ 
Ntl ca1t.f!o• . 
Cu•ul.itrd ntl cash!low - ------------------------------------------ ~ ~ -------- -------------......... --------- -----· -------------------------------------------

J 
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I -------------------------------------------------------------- c:n:.r ~- l - 11;:c-~ FE~IE!._!!T swm:s lllAft)I. &-1J7C.\OE"9< --

Cashflow Discounting: 

I •' £q1-1t. ~I( •f'\u\ lltt lftC .. f Hew: 

lltl Prf\fftl ••luP ..... _ ...•..•• 
I"trr~.i! P.at• er P.rturn 11~~£1' .. 

I bl Ntt Wc•t•. H•\o\ lltl c•\•. rrt1;•n: 

llrl ~·P\fr.t "lur ············-­
!•l••"a: P~:, er Prtu•r. 11pc;z; .. 

Ntt ilcrt~ = £q.1 l~ ~lo! ~!u1 rr1rrvn 

-b9C•.~7 •t 
!U~ ':. 

-zoee. 9-J •t 
b. II : 

1----- ------------------------------------------------------------------------------------------------ -- ------------------------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cl-Fl"i: T~tt!s .. xTS FJtt~. ll$Sf.'!: --- 2! SU&:;, ~J lf:O-: •• ; .. ~t: .. &>.',-A(J~ 
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'\I~' ,,.;1.. • :.~j~ 
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~~1JP~O~_f,~l~ 
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· ------------- · ---- -- · · -- ·---- · -------------- -------- ------------- · ~()f"Ail 2. I - l.tflllO FEASI~IL !TY SIWIES 91Af<H. D-1370. VlEtfl>I ---

Net lncore Sli'lement 1n ·ooo l S 

,,., . 
Toti! HlH. incl. \ltU t•• ..... 
LP\\: ••ri•blr co\t\, incl. s.ln t11. 

I Vara•~lr Mrg1n ..•........ 
A\ I al tot•! HIP\ •...••••• 

1 lla•-var1ablr ce1t1. incl. drprrc11t1an 

Opr•at1on1l wrg1n ••...•••.. I As I al tat•I s.lr1 ••••.•••• 

(a\t of lln1ncr • • ••.••••• 

I Gro\\ profit •• 
Al law•ntt\ .•.•...••••.•• 
b1ablr rrafat .•.........• 

1Ta1 .... 

~.: p•al1l • 

m3 

13()!C.4(0 
6078.J61 

----------
6~41.(!bJ 

53.313 

6757.405 
----------

183.6~ 
1.411 

2308. 920 
---------

-212'5 .2b2 
O.'JC~ 

O.O:'J 
O.Qo.hl 

-------------
-ZIZ~.262 

t>1dro~~ ~did . • • • . • . • . • • • C.0-:-: 
~:~tqt~~Pd pref1t . • • • • • • . • -2TZ~.2~? 

Acc1111Jlatr1 ur,ntr1b~tr~ p•ol1t. . . -212~.2b2 

lr:;1 prcl1t. I or tot~! 1dlr1 . . . . · :~.~=4 
Nr! profit. : ol total ulr1 . . . . -:~.]'4 

I. lirt ~·cf1t•1ntrrr1t. I of 1n••1t. C.~zz 

1994 I'm 

15597 .300 16270.050 
7294.034 7611.205 

----------- -----------
aJe1.Z!i6 &5U45 
~-m 53.220 

6m.406 6757 .406 
----------- ----------

15•s.m 1901.438 
9.911 11.667 

2302.qzo 2096.0M 
------------ ------------

-763.()!)0 -m.m 
O.©J 0.l'OO 
(!.C•XI 0.000 
C.00~ 0.000 

--------------- ----------- ----
-7bJ.e~~ -194.1>49 

o.c·:·) o.~ 
-:~J.C~0 -1:;c.~n 

-C'!~~.1.:1 -3oa2. m 

. 4.~~= - !. IT~ 

·• ·' :.: - !. "b 

-!. ~~~ -2. Pl 
- ... c. 

9.45• , ...... 

19'16 l'n1 199! 

111270.050 16Z70.(f.)(! 162!0.~ 

71111.205 7611.Z!Y.> 7611.205 
---------· ---------- -------

8o'.le.845 86~.84~ 8658.845 
53.220 53.220 53.2'20 

6757.405 6757 .405 67~i .405 
---------- -------- ------

1901.439 1901.439 1901.439 
11.6!7 11.b87 11.667 

1863.256 1670.424 14s1.sq2 
-------- ---------- -------

16. 184 231.016 443.&48 
0.000 0.0-)(l O.Qo)J 

18. 1!4 231.016 0.000 
0.000 0.000 0.000 

------------- ------------- ------------
16.18~ 231.0lo 443.6"8 

C.000 0.()l)o) o.oc~ 
I!. 184 231.0lb 443.84! 

-JObC. 787 -2833.771 -2J6U24 

0.112 1.4E~ z. 728 
O. llZ 1.420 '-728 
0.2C'5 2.b'Y.J 4. 'l'it 
9.4~9 9 .4~0 9.4~0 f . N•t pror1t. I or 11~1h • . . . . ·2J.~2C 

----- -- ---- --- ---- --- -- -- --- --·-- ---- - -- . -- --- -- -- - --. ---- --- -- ---- ---- -- ---- ----- --- ------ --- --- ------------ ----- - --------- --------- ---
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.COMFRf 
.__ • •, ;: 1 1_111 I (11) 

----------------------------------------------------------- CllfM Z. 1 - 1111111 fEASlllllTY STl.lllES IMOI, l>-1370,VlElllA --

N•t lncoiroe Statement i• ·ooo z • 
,,., ..... .............. 1999 2000 2001 2002 Z003 2004 

T1t•l wits. incl. uln tu ••••• 16279.il5G 16?'0.050 16Z70.050 16Z70.lr.>O 16270.050 16Z70.050 

Ltn: ••ri•blr <os~i. in<l. win br. 7611.Zlr.> 7611.Zlr.> 7611.Zlr.> 7611.ZOS 7611.Zlr.> 7611.~ 

----------- -------·-
V•r1~blr ur~1n ••••••••••• ~~-845 86~U45 8658.~ 86SU4S 86S3.114".I 8658.m 

A\ l .r told ulrs ......... SJ.220 ~.Z20 ~.l20 SJ.220 SJ.220 S3.l20 

llcn-v•ri•blr 1~sts. in1l. dtprru•lian 6~: .40S 11757 .405 67".17.4m 67S7 .40".I 4901.7".IO 4901.750 
------------

Optr1h1111l ur91" •••••••••• 1901.439 1901.439 1901.439 1901.439 37S7.09".I 37S7.09".I 

As l 1r told uln .......... 11.687 11.6117 11.617 tt.6117 23.092 23.092 

C1\l 1r hn1nu ........... 1244.760 1031. 'lZll 1119.096 606.ZM m.•JZ 1ll0.600 

-------- ------ ------ ------
Grass rraht ..•••.••••••• 6~.ll&O 86~.512 108Z.344 12'15.176 l36J.663 3S76.4~ 

Alhwo1n1n .••••••••••••• 0.000 0.000 D.000 0.000 0.000 0.000 

Tu•blt pr oh t ••.•••••••.• 0.000 0.000 0.000 1Z64.sall !lbl.663 3S76.4~ 

Tu .................. C.OQIJ 0.000 0.000 632.2'14 1611 i.aJZ 1788.2411 

---------- --------------- ------ ------ ------- -------
llPl profit ••.••••••••••• ~~.MO &bCI .'.HZ 1062.344 66Z.MZ 16111.!32 1786.2411 

Cuidtnds ~aid •••••••••••• O.C"YJ o.c~ 0.000 0.000 0.000 o.m 
L"'d1stribulrd proht •••••••.• b~=-~~ llb'.512 1oaz.m 662.MZ 16!1.832 1788.248 

Acc•ulaltd undulribult~ proht ..• -mu•• -e~J. 132 Z1U11 8111.493 2563.~ 4351.572 

G•oH proht, l or tohl ulrs •••• •.C1b ~-m U52 7.9b0 20.b74 21.982 

litt proh:. l or tot~I uln .... U3; 5.344 t.652 4.074 1~.337 10. '191 

~- Ntt ~roht. 1 or tqu1ly •••.• l .]'11 'l.m 12.182 7.461 18.93~ 20. 1z1 

RI!!. Ntt pr~ht•1ntrrnt. l or 1n•rst. Q-·~· ~-•'>'I ~-459 o.313 10.323 9.794 

- -- --- -- ----- ---- -------------------- ------ ........ ----........ -. -- --- -- -- .. --- -------------------------------------------------------
Clfl'..l!E TAltllMi SAL TS FLIWT, ZIP'!JAE".f. --- 29 SEP 89. by lf'OC Pm.Ltd. ,[!U(A.()iE 
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Net Income Stat.~ment an ·ooo Z t 

~ur 

Tol•l uh\, 1r: L \•lu h1 • 
ltu: urablt costs. incl. Hits l••· 

Y•ri•tlP .. ,'fl" .• 
t.1 I or lol•I ulrs 

llon-••ri•~l• costs, incl. drprtc1•t1on 

Oprril1on•I ur;1n • 
lls I or tet•l \ilr1 

Cost or hn•ncr 

GroH ~rah t . 
Al low•ncn 
la••tlf pro'1 t . 

l•• 
Nfl rroht 

D1v:d~nj1 ~ill. 

Und1<!r1tu~~= :-rJr1t 
AtcU9"1atre •J·~:;:r:t .. :rj ~·cr1: 

G•cH p~r::.: er :c,al \alH 
Nrt ~·olit. ! c' t~tal s•:r\ 
1111:. Ntt i··~r1t. : er •:~1l~ 

ROI. lirt ~·:r:t•:·.t .. r1t. I of 1n.r;t. 

t6Z70.!Y.>O 
761t.2lr> 

4901.~ 

3m.m 
23.0?2 

18<!.600 

3'.>7b.4'r.> 
c.m 

l'.176.4"-> 
178!.248 

ti8l .248 

c.o~~ 

llM.24! 
b1JUcO 

zu~z 

IQ.O<t 

::c. m 
~.rn 

.~. ·:~~r '~-· 
lY.i'~l~J ~ . .~•!IT ® 
~~--::L- -;.;F COM FAR 
~~ :1 llll:DO 

------- t(JHR 2.t - llflDO FEASIBlllfY STUDIES 111/W)!, l>-1370,VIE!fj,'I --

10270.!Y.>O 
7611.Zln 

3~7b.4~ 

0.000 
J~~~-·~ 
··~.248 

~-·~ 
F~.5.24! 

~;z:.•:01 

::uaz 
1f),qll 

211117 

t6Z70.050 
7611.ZIS 

3757.~ 
23.0'12 

180.600 

35711.4~ 

C.000 
~76.4~ 

17M.24& 

0.000 
1'68.(48 
9716.314 

zuaz 
10.'l'i I 
Z0.127 
Q,7)4 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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---- --------------------------- ------------------ CIJJAR 2. t - lltillO FEASIBILITY STVllIES '1fl0i, IHJ70,YIEJNI -

CllllJ( THll(i SllTS Pl.ANT, ZIPlllAll( 
28 SU 89, ., ll'DC Pro.ltd. ,811Jjr.A.IJIE 
tl,500 TINES Pl.lllT. IOI 1nfl•t11n 

l yt•rlO 1f ctn\trachon. 1~ yHrl of predactian 
currfncy convfru,n r•tn: 

foru9n currtncy 1 unit = 
lac•I currtncy f 11111l = 

1.0000 unit~ ucountint c1rrrncy 
1.tvX: ~· .. :, •cu111ti119 currrncy 

•ccounhnoJ currfr.cy: '000 l t 
-----------------------------------------------------------------·----

Total initial investment duri•t con1truchon p/l•H 

firrd 
currrnt uuh: 
tot•I n1its: 

Z75Z4. 16 
410.00 

27934.16 

------------------------------

12.Zlt l forrrgn 
0.000 l h·~; ;n 
tZ.~ 1 f1m9n 

Source of funds du11n9 construction,,.." 

r1u1ty & 9'•nt1: 11~1.~ 0.000 1 lort19n 
fort19n lo•~I : 0.00 
loc•I lo•n' : 1oe!!.oo 
tot•I fund\ : 27935.0\l 0.000 I fom9n 

-----------------------------------------------------------------------------------------------------
Cashflow from operations 

~~··: z 
or~••tlng "1l1: ·~~ 1.C~ 13290.~ 

dr ~· r c 1 •hon 2'.:lO.n ~70.92 
1ntrrnt C:873.64 2973.M 
--- ------------ ------------ --------
r•od1Jct1on <osts 

' l~rrrcf foruqn 
' lot•I uhs 

, 9ro1S 1ncoar 
nrt 1nc01r 
<•sh bal•nCf 

: nrt mllflow 

1o...~.!5 

25.51 1 
13019.C2 

-327~.42 

-3276.<Z 
-704.2! 
939.311 

Nrt Prrsrnt \.'ilur il: 1(:.(.V) 1 : 
2t.!4 I 
21.25 l 
23.87 1 

' Jntrrn•I P.itr of l!rturn: 
' Rrlurn on rq~; ty1: 
, Rrturn on rqu1 ly2: 

15724.80 
28.58 I 

17157 .03 

-1567.78 
-1567 .78 
-1015.69 

3'.146.35 

3 
160'6.48 
2~70.92 

2603.50 
-------

21260.!1 
31.74 1 

21991.96 

731.07 
731.07 

1233.46 
5~5.36 

----------------~----------------- - ------------------------
I 
I 
I 
I 

' 

lnde>< of Schedules producrd by CIJfAR 

Tohl 1~111•1 1nvr1ternt 
Tot.I 1nvrslarnl duri"1 production 
Totil p~oduct1on mis 
Wor~1n9' C•r•t•I rrquirratnts 

CHhfhw hblrs 
ProJflhd S.l•n(t 
!lrt 1nco•r stltt1rnt 
Sourer or fin.net 



~t/~-\ 

-~· ~O~_f,,~Df 

I 
I 
I ---------------------------------------------- ctlf"llll 2. I - !MlDO FEASIBILITY STWlES llAlfJI. D-1370,VlDllA -

1 
Cash~low Tables. construction 1• ·ooo z • 
,,.., ........ . 1"90 199t IWc! 

Dt9.000 
-----

I T1~l ciH• i11f11w .. 1970.000 t~b.000 

------
f1N11t1•l rtso•,rcrs • 1970.000 1~.000 Dl9.0ll') 

0.00!! 

?318.440 

I S.lrs. ntl of h• •• 0.000 0.000 

Tobi tiHh tulflow •• 8970.000 1~5.720 

------- ----- -----
m.ooo 

0.000 
I ,., .. iHHlS •••• 87116.000 14109.000 

llpfr1li119 cesh ••. 0.000 0.000 
Cest 11 fuwnct ••• 204.000 1536. 720 2683.440 

0.00'> 
o.oco 
0.000 

I lrpiyNnt ••••• !!.000 0.000 
C1rpor•lr l•• ••• 0.000 0.000 
Dm•uds ,.id ••• 0.000 0.000 

o.~ 

0.840 
IS.rpl;.s I dtliut I • 0.000 0.280 

•ul•lrd tiHh wl•nn C.000 o.zao 

W9.m 
Jr.3.44::1 
m.~60 

&:flow, loc•I • • • . 8'170.COO t~46.000 

tflow, he.ii •••• mJ.•oo 14020.!ZO 
S.rplus I drfac1t l • 1516.6('() 11125. 181 

!!.000 
m.ooo 

-m.ooo 

Eflo,,, forr19n ••• 0.000 0.000 
Ulow, forri9n ••• t51b.600 1624.900 
rplus I drhc1t I • -1510.000 -lti.?4. 900 

-m.coo 
-2n1c.ooo 

t' ci~lt'1ow ••.•• -87b6.000 -1410'1.000 
umul.itrd nrl cnhfl~• -87bb.OOO -22!75.000 
--------------------------------------------------· ---------------------------------------------·-----------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
1-----------------------------

C•shflow tabl•s. production•• , ,,., ......... tm t994 

1 
Ttlll c1sll i•fl• • • 14671.420 172)1.4~ 

-------
fi11111ci•I FHHUH • 1651.m M.4YJ 
Silts. •l ,, w .. 1lllt9.4ZO 11n1.0J1 

I Ttlll ,., .. Hlfl• •• m~.100 11Z67. t!IO 

.f,01''.,~~! 
--- CMM Z. t - IJQIO FEASlllLITY SMltS 81CH, .. 1310,VIENM -

'000 Z I 

~ "" t997 1998 

2Zt01.llO mu.110 34303.500 4t1W.~ 

109.01 1~.79] tH.696 166.121 
21991.W Z76Z2.Jt0 34151.110 417Z6.:BI 

20867.6]1 ~.'60 27438.470 34135.930 __ ,.. __________ 
------ ----- -----I Ttlll •nth • • . . 16~.769 4ZU87 411.lY 562.~ 644.95] T.Ja.)7Z 

llptr•hllf mh ••• 1~1.Z'IO tlZ80.250 161!11i.• 1932t. '60 Zl041. ''° Z7l1].'11) 
Ctsl tf fi11111tt • • • :!1173.640 Z873.640 2601.ftrt 2333.N 2063.ZOB 1793.1164 •• ,.,.,.1 ..... 0.000 1688.400 1688.411 1681.400 1688.400 1611.400 I c.,,.,.1. ,.. . .. 0.000 0.000 O.OllD o.ooo 0.000 2612.304 
Di,1*9ds ,aid ••• 0.000 0.000 0.011 0.000 0.000 O.OllO 

15:rpl11S I dffual ) • -704.i.'!4 -1on.6111 1Zll.4'1 384i.'.9U 6865.035 7756.570 
-l•trd c•s• .. l•ntt -703.444 -1719. 1:n ~.616 m7.m 10i.'22.l00 11971.170 

1:fl•, l1<•I •••• 4131.7:?~ JOH.~ n10.911 4016.CSO 4537.094 ~32.149 
lf11W. l1c•I •••. 10780.320 131134.790 14203.810 15575.940 mn.c10 i.'1639.960 
rplus I dthcat I • -6648.580 -9'170.266 -1069i.'.830 -11559.&Q -1~90.JZO -16407.110 

InfllW. hrrt9" ... 10539.~~!l 141&!1.970 18590. tZO i.'3132.030 • i.'9716.410 36660.360 str!ow. fort19n ••• 45~.388 5ZJZ.39Z 6663.&2• l3i.'9 .i.'22 tOZllt.060 ti.'4~.970 
rplus I dtfica t ) • )944.ZV~ 8~4.578 t19i.'6.i.'90 1540Z.800 19455.~ i.'4164.llO 

I' mt.rlaw • • • • • 939.~5 ~4b.351 ~525.355 7864.6?3 10616.640 tlZJa.040 
-l•trd nrt mt.flow -?257~.b4:! -t9CC'4.2';C -tl4'i!.940 -~4.(44 49!Z.398 16Zi.'O. 430 
-----------··-----------------------------------·-·------------------------

I 
I 
I 
I 
I 
I 
I 
I, 

Clfl(J( llrltl~ SUS PL.Ml. lll'llloW.l --- i.'8 SEP 19, ~ ll'DC rm.uc .. llWlt.IJ!E 
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I 
I 
I 

00 
COMFAR 
Zt l•tUOO 

-------- mt"M Z.1 - 1111111 FEASillUTY SMIES llMDI. •t310.VlmM -

I Cashf'low tabl~s. production i• ·oooz1 

'"' ......... M9 zooo Z001 20lliZ 2.003 2004 

I tit.I c1sll inlllW • • 461m.Z50 50tm.110 55666.:M 6tZJ2.990 67356.ZBO 741191.9t0 

----- ----- -------- -----

I Fi1111u1l rrseartts • t06.Z19 ttU4Z tZl.5Z6 t4t.311 155.516 t7t.061 

Silts, •l 1f tu • • 45m.OlD ~M.9l0 55537.820 61091.610 67200.770 7l920.l40 

I l1t1l tHll Datil .... 39621.460 cmuoo 47435.710 51954.150 51135.300 6~943.360 

-------- ------
Tit.I IHtls • • • • 492.069 54t.Z76 595.403 654.9tS 1ZC.431 79Z.413 

U,.r1li•t cash • • • 1oon.m DM9.~ 36]54.l'IO 39919.140 43918.ltO 41317.700 

I Ced 1f hNAtt • • • M.'20 ~.776 912.632 71Z.411 «Z.344 17Z.ZOO 

••PIYM"l 1688.400 1688.400 1#M.400 t6U.400 1618.391 0.000 

Cllf!IFllt i.. '5880. 121 6807.196 7114.941 8'!09. 116 11295.300 tZ5'!0.970 I 11 ...... , pi•• ... 0.000 0.000 o.aoo G.000 0.000 0.000 

6376.ia? 7265.tn IZJO.~ 9271. 137 9220.914 tZMl.560 S.r,lin I dthCJl I . 

c .. 1.att4 tut. wlo1nct 24355.660 l16Zl.630 39152.210 49130.:M ~1.340 704~.190 

1 . ., ... , let.al .... 5725.1'.r.! ~7.6Cj 6'i<:i.m 7620. '56 1382.m 9220.389 
11uu1 ... lee•! •••• c60!7.i.~ 21444.920 l!CY.>1.41."l 33932.CM 31310.220 40135.760 

IS.rphis I ~rhCJt I . -20362.530 -22147.270 -241(3.990 -26311.MO -zm1.cr..o -30915.370 

Inn ... rorr19~ ••• 40ZBC.110 44JOe.m 4!7Ja.m 53612.DJ 51974. 110 '4171.530 
llulfl ... rart19n ••• 13540.800 t4'9U80 16?84.370 18022.IOO t98Z5.080 Ztl07 .~90 

ISurpln I drhot I . 26739.:?10 29413.240 ]2]')•.''.">70 35590.030 39149.0JQ 4306J.9JO 

lfl tnMlow ••••• ~!. 106 tC207. 1~ tl'101.6t0 11679.~ 11351.730 t2320.750 

C.-ul.altd art t.ashrtow 25805.54C 36015.690 46911.300 515"1.320 69948. CY.>O 12261.110 

,--------------------------------------------------
Of(J( THING ~T!= PLMT. lll'Ni( - za SEP IJ9, ., IFIY. Pm.ltd.,llWA.IJE 

I 
I 
I 
I 
I 
I 
I 
I 

' ' 

I , , 



I 
I 
I ____ _ 
IC•shf'low table~. production i• ·aoo Z 1 

Zll06 2ll07 '"' ........ . 
I let.I c&1• iaflw •• 

I 
Fa ... ti&l rHHFCft • 

S..IH, •l tf tis •• 

lit.I c11• HlfllW •• 

I let.I 1nth ••.• 
O,.r1h•t cHh ••• 

I 
Ct1l tf liuacr ••• •• ,.,..i ..... 
Ctr ,.r1tt U. • • . 
lh•i .... , ,.i •... 

I S.r•l~ t •rml J • 
c .. 11td cu• Nl111tt 

8'50,.100 

'81.174 
8mZ.9lD 

68tlB.OJD 

87'.7JO 
~3U!6.UO 

172.2llO 
o.aoo 

0867.630 
0.000 

,3363.010 
8J!bZ.9bO 

~U20 

206.ft'l 
19444.ZlO 

74'2.'10 

~.903 

~U20 
172.2llO 

0.000 
'527'-9b0 

0.000 

'4699.050 
98562.010 

"6'6.340 
-----

227.69' 
98381.650 

IZ447.m 
-----

ftr.14.194 
64404.0J) 

t12.200 
0.000 

t68'6.7t0 
O.OllO 

I 11111 ... loc.11 • • • • '0142.4JIJ m~.670 luiZ.340 
OuUltw. l1t1l • • • • 44149.680 48~4.9!0 ~3421.!1.! 

I 
S.rpln I •rmt I • ·34007 .~ -]1408.JtO -4"4?.4~ 
Inn•. fom9" • • • 7'N.670 7M9U50 11im.ot0 
0uu1 ... fom•n. • • 23988.?.JO 26387.,90 ~~.11CJ'J 
Sorpl" I •rrml I • 0370.320 ~t07.lb0 ~7318. tOO 

I 11rl mt.flow • • • • • '3~~.270 '4871.240 t63"J.l"'O 
CU8Ul.1trd art mllfl.. ~um ttOfl~.JOO 127016. 100 

, ----------------------------------------~;.;-;;;.;~-;_~~ Pl/MT~ • ..;.;-=..-:-;~ 19~-;-,;;-;,1¥ .l u. ,.;__IJE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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~ .rif-~ori~~~ 1---------------------- --------- ------ -· ------- ---- CIJHll Z. t - UllOO rEASlllllfY STWIES MIKH. D-tl70.VJDlll --

ICashflow Discounting: 

., Eq•tly ~·· •P•SUS lllpl l•C- r11w: 

I 
lllpt ~rnrnt .,1., -············· 
J11trr"'I ll•lr •' lrt1r1 lllllE II •. 

' .. l lltrlll •rrsus lllpt cisll rrl•r•: 
llrt prnrnl ••I•• •••••..••.. .•. 2116~.3' •l 

I Iittrrn•I l•tr or lrt•ra llJllE21 .. ZJ.&i 1 
I Jntrr .. 1 l•tr 1r lrtu•• ID lot•I 1nwrst1ut: 

1rt ll"!>fttt ••••• ••••••.••••••• n15q_55 •t 
•- lntrr .. I .. tr er lrt1rn I 11111 I •• i!~.84 1 rt lltrU = h111ty ,.,. plus rtHrns 

IC.00 1 

10.00 1 

10.CO 1 

-------------------------------------------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
1-------

Net Income State•ent i• 

I YHr ••••••••••••••••• 

I 
T1t.l Hits, i1cl. HlH l•1 ••••• 
LtH: nrinlt cesh. i•cl. win w. 

I
V•ri••lt ur9ia ••••••••• • • 
As 1 ,, l•l•l HIH • • • • • •••• 

.. .-.,rinlt cesh, i•cl • .,,rtu•hoa 

10,.,,h111.1l ur91• ••••••••.. 
As 1 1f lll•I ulH • • • • ••••• 

ICosl 1f finaCf • • • • • • • • • • • 

""' ,,.ht .......•..... 

111 .. •ncn •••.••••••.•.• 
•••bit pr oh l • • • • • • • • • • • • 

T•• •.•••.••.•...•.•• 

Jt pnht •••.•.•••••••• 

D1 •••tnds I'"' • • • . • • . • • • • • 
.dnlrit.atr• proht •.••••••• 
acc-••tt• 111•ntribut•• ,,,,., ... 

"000 Z I 

199] 

t:Jlt9.420 
Hll.m 

6'"· tJO 
)J.083 

7Jtl.9t5 

-•'Jun 
-l.094 

2173.640 

-l276.CZ) 
0.000 
o.ooo 
o.ooo 

-32711.4~ 

0.000 
-!l711.~ 

-l2711.~ 

"" 
t7t57.CDD 
I06Z."9 

9094.11111 
)].Im 

7711.216 

t'.m.164 
7.lltt 

2173.640 

-'561.rn 
0.000 
0.000 
0.000 

-1~1.m 

o.ooc 
-n111.rn 
-4344.200 

t995 "96 

2m1.w.o 27622.JtO 
t0347.~ t3005.Z30 

tt6M.)t0 '4614.090 
~.tfi ~.'l07 

131.'9. 947 1813.149 

m4.)M )7Jl.Zll 
t5. t6l 20.7~ 

233J.M 

73t.061 3396.117 
~.000 0.000 

73t.061 33911.117 
O.OOli 0.000 

----------- ----------
731.068 3396.117 

0.000 0.000 
7]1.068 3396.167 

-m?.tJZ -716.24~ 

1997 

341)1.110 
t6097.680 

tl06t. 1:11 
~.174 

nn.HJ 

M.916 
~.011 

2063.2111 

MIZ.111 
0.000 

641Z.m 
0.000 

-------
MIZ.777 

0.000 
IMZ.111 
5766.~JZ 

ma 

'17Z6.l80 
1'674.MO 

l.mt.440 
~-141 

ttl4U70 
21.380 

1193.0M 

tOCMl.ltO 
o.ooo 

'5Z04.6Cl8 
Z60i!.JM 

7446.504 

0.000 
7446.504 

13213.040 

ou proht, 1 er tot•I s.lrs • • • • -25.166 .,.131 3.324 12.291 tl.'71 Zt.Oll 
t profit. 1 of tit.I s.lrs . • • • -25.166 -9. 131 3.324 12.2'1 tl.1111 17.846 
, llrt proht. 1 tf ••uily. . • . . -29.1143 ·14.1!7 11.61~ l0.731 ~.662 67.313 

9°~ Nrt ~~~~~~~~~~~-~~~~~:-----=~:~ --·------~:~--------~:~~-- ZZ.131 !l-~--- 34.273 

•• CllllJl THI.Mi ~JS Pl.MT. lll'llAllll -- ZI SEP 8', 'r irDC Pr11.Lld.,IMA.IJIE 
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I 
I 
I 
~et Inco•e State•enti1 ·ooa z • 
'"' ................ . 

l1r..1 uln, i1d. win w .... . 
Ltu: w1rinl1 "'"· i1d. win w. 

9:.rinlt 1Nr9i• ••••••••••• 
~ t If l1lil WIH ••••••••• 

t-nri .. lr lHh, i1d. •prlli•li• 

llftr1h1Nl 1Nr9i1 •••••••••• 

l 1 " l1lil WIH ••••••••• 

ll ,, ,. .. " ••••••••••• 

I "' ,,.rat . . . . . . . .... . .... "' ............. . 
, ....... pr1hl ••••••.••••. 

'
' ................ . 
l prohl •••••••••••••• 

l w1dfll4s p11d •••••••••••• 
dulraklrd •rehl •.•••.••• 

Au-J1ltd •dnlrakltd ,r1hl ••. 

I"' •••ht. l 1r t1l1l win •••• 
ltl prthl. l 1r hlll HIH •••• 

• Mtl "'"'· l ,, f'81ly ••••• 
I, Mtt pr1hl•111lrrtst, l or 1nYtsl. 

"" 
'5199.0JD 
Z164Z.C40 

Z4Z56.590 
2.148 

t0913.4l0 

t3ZIJ. t60 
Zl.940 

t2Z.9ZO 

tt160.Z'4> 
0.000 

tt760.Z'4> 
WO.tZt 

---------
WO.tZt 

0.000 
WO.tZI 

19093. 160 

ZH22 
IZ.1111 
Sl.C09 
Z7.07J 

ZOOD 

504U.91J 
Z311116.6IO 

----
Z'612.ZSO 

2.141 

ttltl.6111 

t416U10 
29.449 

tl2.n6 

tJ6t5.nG 
0.000 

t361S.nll 
6807.196 

---------------
6807.1196 

0.000 
611()1.11~11 

~901.~ 

Z6. 91>8 
13.414 
61.604 
29.028 

.COMFAf 
.,.. " 2.1 lit.fl DO 

CMM Z. t - 111111! FEAmll.In SMIES IMCH. ~010,VU. -

ZOOt Zlllll 

55~7.li!D Hl9t.6t0 
Utl7.:M Zllll6.1190 

Z9350.41' JlZIS.520 
2.141 2.141 

tZ737.'60 tl~UIO 

t66tZ.520 mlll.l60 
29.9tZ JO.m 

91l.6JZ 7tC.411 

15629.UO t11tl.l70 
0.000 0.00I) 

156Z9.l80 17118.370 
7114.941 8909.116 

-------- -----
7114.941 8909.116 

0.000 0.000 
711H.91t l909. tall 

331111.000 4Z~.ta0 

211.143 29. 167 
14.071 t4.'.'>113 
70.717 a&.61' 
31. ISi JJ.468 

ZOllJ 

672U0.710 
3t61U4JO 

mt4.01' 
2.141 

tZ41t. tZO 

2'3032.'l'JO 
34,m 

442.344 

2'390.6t0 
O.OllO 

m90.6t0 
t12'1S.300 

--·----
11295.300 

0.000 
'1295.300 
~-4111 

33.1117 
16.808 

tOZ.Ztt 

'°·°'' 

om.330 

!m4.t40 
34.299 

t7Z.ZOD 

Z)tl1.9'JO 
0.000 

Z)tlt.9'JO 
090.970 

090.970 

0.000 
090.970 
66S11.I~ 

34.066 
17.033 

m.m 
4Z.63S 
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N•t lnco•• St•t•••nti• 

1, .. , ................ . 
Tit.I UIH. i.cl. win w .... . I Ltn: wari1•I• cnll. i•d. wlH w. 

V1tiult ur91• • • • • • • • • • • • I As I If ltlll YIH • • • • • • • • • 

11111-nriult c11h. i•tl. •prrci1h1a 

I O,.r1lite1I urti• •••••••••• 
15 I 11 ltlll HIH • • • • . • • • • 

I Cnt 1r ,. .. " • • • • • • • • • • • 

'"" ,,.ht ...•.•...•..• 

I
AlllWiRCH •••••••••••••• 

bulllt ,,1ht •....•..•.•. 
Tu •••••••••..•••••• 

1•1 ,,,rat ............. . 

Dl'riUN' pi•• ........... , 
..... ntrihtrd prahl ••••••••• 
rc.-11trd an•1,;r1kt .. , ... ,. •••• 

·ooo z 1 

1!312.9311 
llM0.900 

ern.OJO 
V.141 

t5064.S70 

27907.460 
Jt.l2t 

zrr.r..260 
0.000 

mn.z!ID 
13867.t-30 

13867.630 

0.000 
13367.630 
8037'1.0'10 

1944'-ZJI 
4Zt7'.ftl 

47269.ZB 
v ... 

JD7t6.t• 
JUet 

tn.ZOI 

:mu.•• 
0.11119 

JDS'3.9• 
1V71.960 

1V71.960 

0.000 
~271.V60 

~St.1140 

ZOD7 

mu.650 
46192.• 
St996. t60 

V.141 

tlt90.S40 

:mouzo 
3'.]S9 

tn.zao 

ll6D.4ZO 
0.000 

ll6D.4ZO 
16116.7!0 

'6116.710 

0.000 
16116.710 

tt24/17 .800 

HI ,,1ht, 1 er lat1l Hlfl • • • . ~·· !(!'1 ]4.14V 34. 16~ 
•rthl, I 1f tol1l HIH • • • • 17.~~ •7.071 17.092 

• Nrt pr1rit, 1 er rqu1ly • • • . • t~.!P.~ tl!. t~ ISZ.174 
IOI, lltl •'•hl•1•ltrr,t. 1 ar 1avrsl. 4S.8SJ 4'1.ZJ1 V.7114 

1------------------------·-·--------------- ~;-;~~ .. -;TS~~;~ - ; !IP.,~~ lfDC rm.lU .. llAN!"A.111£ 
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I 
DflM rr.rtu!Ci So1.fS Pl.-. :r~ 
c! SEP 19, '7 lf'tlC Priv.lU •• litW""-~ 
7 .Z'JO JCJIES PlMT. rot 1•fhlla11 

I ] yHrl\I 11 un\lr'lcl:sn, n t!I~\ af ~r•ch• 
urrr.•y <1•vtrua1 r1tn: 

rortltl [~fffftCJ I •"ll : l.':!Ol'f) •th ~CIUllhllf Cllfff"CJ 

1-----------------~~~~~~~;:c:;~~~;~~=~:-~~~-~---- um •1h •muah•t mrtncy 

I 
I 
I 
I 

Total initial 

currral iHth: 
lllil iUtb: 

21~.5' 

410.00 
ZZl!6.5' 

tl.2'10 l '"" .. 
11.000 l fortip 
13.l!D l r1rt1tn 

·----·------------------------------------------------

•1•1 ty ' ,,, .. ts: 
forfl? IU•\ :-
loul k111': 
ht1I f:in'' : 

eaauo 
l!.00 

t!Y:2.~ 

"'~- ·3 

0.000 t '"""' 

0.000 l "'"~" 

·----------

1
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Ca sh fl ow from operations 

I 
I 
I 
I 
I 
I 

Yur: 

'''''tin9 U\t\: 
dorru1t1111 ,.,,._., 

2?04.l? 

2 
Htlt.Z5 
ZOt4.41 
m. 9'Z 

l 
n91c. ,, 
Z014.4t 
10%.09 

------ -----···---
pr~disct11n cnh 
l~trHI hrt1911 

tcl1I "In 

9ron lllCl9f 

ntl 1nc­
rnll NIMcr 
ntl CHUI" 

t~!Z!Sl 

2~.1)1 t 
!JOt9.Q 

·28,,(.17 
·c!-:>l.17 
·186.7' 
Zl2.tl 

Nfl l'rnrtit V1bt 1t: 

'""'"'' 11\1 •' lrturn: 

t0.00 t • 
14.07 t 

At turn Ill t'IWI t1t: 

llrlur• tn ••11 l1Z: 

1.37:. 
tt.40 l 

t!4~7 .~I 

ZS.711 
t7n7 .Ol 

-tJlO.~~ 

-t]OO. ~~ 
·972.4~ 

ZMlll.•1 

un.ao 

2CC!~.b9 

J'l. IZ '1. 
t9~c.J/1 

-J97.9'Z 
·l91.9'Z 

r.>. 90 
l4~Z. t9 

--------------------------------· -----·--------------
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' 
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I Cashflow Tables. construction 111 ·coo l 1 

, .. , ........ . 
I Tel.al c.asll inf! :iw •• 

I F'111"'0.1l rno11rcn . 
S.aln. :rt or !•• .. 

I 
Tot.al c.asll 011trlc. •• 

Tot.al .assth . • • . 
Optr.1l1119 cnh ••• 

I CHl ,, "~"'(f ... 
••1N1••l 
Cerper .all l.a• 

I 
D1ndrll4' IN•• • • • 

Sur~lus I drhut I 
c-l•t•• cnt. t..a!1ncp 

I lnflow. loci! •••• 
Outrtw, lo;;.ai • • • • 

I
S.rplu\ I '1f(1C1t I • 
hi l ~. Fot!I fll • • • 

lhitrlaw. forp19n .•• 
Surplu\ I drl1t1l I • 

llltt c•sllflaw ••••• 

1m 

7031 .C'JO 
---------

7031.00> 
0.000 

7Ml.i:!-IJ 
------------

6?26.000 
O.GOO 

t~S.040 

0.000 
O.!IOO 
0.000 

-O.C40 
~.040 

7081.COO 
'5:";4.l•:J 
tl2Uhil 

O.C'lO 
IJZb.~'O 

-13211.!i(o(I 

!?91 

tc:!-tO. ZCO 
-------------

!2]~.200 

O.C!OO 

t2l•0.2ro 
------------

11139.0C.O 
l)_OC'Q 

1<'.1)1.:?':o(I 

0.00'.I 
0.000 
0.000 

O.•:lOO 
-0.CIO 

123'0.Zt'I) 
11000.JC'J 
tlJ9.~ 

o.i:•JO 
tL"lCI.~ 

-m•uoo 

mz 

zm.~ 

------
276~-~ 

O.ODO 

2i6~.J20 
----------

~~~.tnl 

0.000 
mo.JZO 

0.000 
o.oao 
o.tflO 

~.·~ 
0. Iii) 

2711'5.~ 

~40.320 

225. 19C) 

0.(00 
ZZl.OOIJ 

-<25.COO 

-b12b.•X-C -111:n.Cl)I.) -~5'5.CC'> 

L1:11ltt4 nrt us~ll3• ·!iqzfi.·XoO -!~'-l'5.000 -•5r~l).l'.o00 

1----------------------------------·-----------------------;;;:; . ;~~;~-;_ 15 -~;;.;~-;~:;~;~ -~~~~-;-~;~ -;;·;~·;;~~~~~~~;~~~ 
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r1t.l cu• 11rlaw .. 
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Sl:n. -.t '' b• •• 

f1 cu• •lfl" .• 

Tal•I uul\ l'•h11t ml; : : : l ,, h:iinet • • • 

ltp.IJM!ll ..... 
l'"•lt t .. ... 

aun•s '"' ... 

C l•tt• c.sll ~I.act 
~h" I ~thc1t I • 

ldlaw. l~ul .... I"' loc•I •••• 
l1s r Jthol I • 

I ''"· ''''l'I• ... 
,aw. '°''I-I" ... 

'' · .Struat 1 • 

lltl c11llrlaw • • • • • 

------------------- C!Jf'M Z. I - lltlllO fC.J!ilBIUTY STlllIES ._,., D-1310,YIEPM -

production 11 ·oco l S 

19113 !;?4 li9S '996 li97 1998 

141';6.'5!0 17~9.~eQ 197~.310 Zt7!7.560 ZjM9.l20 ZIK78.250 

- ------- -------- -----
tn7.1~5 1~2.510 7t.5~] IK.tZZ 68.Dt ~.167 

tJOt9.4c"IJ t7t5r .OJO 19!146.760 Zt655.440 clazG.980 26ZOJ.oeo 

n~1.110 l!Zlt.Y?O mJZ.410 Zl080.74C zzm.640 Z4407.Z10 
--------- ---------- ---------·---- ---- ----- -----

1il6. !al ·~8.619 J]t.:nl Z95.6n 325.241 357.765 

11418.270 1~114.~ ~974.190 um.&10 t9:?Z8.770 ZIZ61.650 
ZJQB.920 zm.,20 2096.~ laal.256 t670.4ZC 1457.5~ 

0.000 III0.200 lll!.ZOO llJO.ZOO 1330.ZOO 1330.200 
0.000 0.000 0.000 0.000 0.000 o.ooo 
0.000 l!.t'OO !l.C~ 0.000 0.000 0.000 

-7!6.:11 -9:z.i5t ~.1U 6:?6.!Z!J 1Z2·U~ 1871.041 
-186.651 -1m.1oz -17?3. 115 -1~6.378 ll8.:i04 2009.345 

4216.6-li :;~:z.m m1.•1J l.'2''-!156 i:oz.1121 i51z.8&l 
t~S.770 ·~!i.'1~·J ll!Jl.IJIO U"0.150 m~~-~ IM01.9C!Q 

-6712. 120 -~1•.m -I04ll.!ll'\() -1~.•10 -I U~6.J;Q -12089.110 

10'.iJU'l:l 14 '~~ .Q'i~ ;/)~~- ;.:-0 171:57.110 ff!b.700 z1:65.l7o 
'614.~• 5cU.'U 5:c1.;;! o~~-0.~i;c :o-~.11~2 ;~.219 

5925.JC9 8942.104 10•~1.~"'.) 11537.310 12691.C~ 11160.150 

2J2.1cs <~~.11'0 l•~2. m mo.ca •2~.305 &6~UJZ 

:j•t•• 11tt m•tle• -tMT.870 -1~Rt.c·JO -12361.010 -ma.TD -•m.m J~.403 
-----·---------·----... ·--·-----·--------------·-------------------------------
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ICa<>hf low tab-le-'>. production M ·im l • 

llur ..... . 

lo~•· Col\b 1nHoe 

I ~1n•'IC1oll rrn11rc~\ 
SilH. nrl ,r l•• . 

lhlo1l U\b '11trlow •• 

fJl•I n\rl\ .... 

I Cptr•llnq cHh ..• 
CHt or ruw•<• ... 
llr~•!Wf'l • . . • . 

I
Corpor•l• ln .•• 
D1v1drn.I\ po11d ••. 

Sur~b\ I ~rfiot I . 

1..a11htrd cnh ~!Jn~• 

&nfla•. !acd •.• 

1
!1.,tr!~·- !JCJ[ ••• 

ur~Li\ I ~rfic1t l 

,.,r lr;w. '~"~11" .. 

~,,~,.!ell 

--------------
'~-•eo 

~!Qb2.;oo 

~~~.m 

---------------
!iH. !~J 

• '. C:lZ • 'l'iO 

'~-~ 
0.000 

Cb•~-~' 
o.ooo 

·~J.l.).;4 

Z!iU .~oJO 

87~4 .. B4 
J~;c·'l.xO 
-~t.2'l<J 

C2Ht. ~40 

~ti:n. ·;a 6t~:Z.~ 

------------ ---------
t~t. '25 Ii" .zu 

~1!:5.~IO 6n~.j.Jt> 

~lb~0.2Tfl ~ba!C.Z!O 

---·-------- --------· -----
766. llJI !C!.S;I 

·~~~!i.Z"l SOH!.!?O 
1811.!lt~ !So1.b00 

O.!lOO Q.~ 

~1zun ~b~b. '.C~ 

o.::ioo o.:>:io 

4671.~ ~ll!.'l1~ 

z~•27 .Ql10 J:q.~#) 

Q!l~].7116 1Qe4t.140 

Jim.c~ J!C·.:-3.l!Q 

-:-:.<•~ JtO ·2i:~. 7!11) 

4'°Sll. »l 'H:;;1.~:o 

••• ;: .... fi,,·~~.. ·~2'~-'~ •o;J1.1YJ t!:~•.::·~<l 
111rplu\ i m1~1t i 2"2".!C.]~0 zqqzi.~ J<~l'.jC~ 

'lrt c,i;t,fll• . . . . 4433.~'0 •~O. tl)t ~;:;:~. 14'} 

l
··.18Ul•trd •rt cnhrto• Jt22t.241J lbl.'8!.340 41411).461 
-------- .. ---- -- -.... ----- --- ------- .. ------- -----.... ------------- -- --- --.. -- --- ----------------- .............. ---- .. ~-·---'"'- ---- -- - ......... ---·------....... ... 
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I -------------------------------- Cl!f'M 2.1 - LINlllO FEASIBILITY STilllES lllKM. D-1370.VlErftA -

~shflow Discuuntin9: 

a
E~1ty pud wtnU'i Nrl incOllf n,.,: 

Ntt prts<.1t "'~• • . .... •• ...... -1ns.s1 •t 
lnlrrn•l hlr of Rrturn llRAE11 • • 8.31 l 

t0.00 1 

•1 Ntt lllrtll vrrn" Nrt Ci\11 rrturn: 

I 
Nrl prtnnl ulur • • • .. • • • .. .. • • 149'. 91 •l 
lnlrrn•l llalr of Rtlur11 llPREZI • • 11.40 l 

cl lnttrHI R•lt of Rrturn an tot.I 1nvntatnt: 

I 
Ntl prnrnt v•lut • .. • • . • .. • • .. • 111n.80 •l 
lnt,rn•l Ralt of 1,t11rn I IRR I • • H.07 l 

llortb = E~111ty P'l• plU\ rrnrvn 

t0.00 l 

t0.00 l 
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---------------------- ---------------------------- ----------- ·----- · :~M 2.1 • ~tllCO ~E;.j[91Llf' ir".i"l!!ES ~ol!O. l!-1l71l.'JlE!'N -

t In com£> Stat@m@nl 1n ·1).)!J l' 

I' , .... n~t 1m :~6 I~~; !~! .... 

rot•I HIP>, incl. \•IP\ tu . t,j·)?~.t21; 111Sl.oJlO ·~~.l!iol Zlb:~.U'i z,;~o.;e:; 2~a1.~ I: ••r1•bl• co\l\, 1ncL \•In l••· b/S':i.2~1 &9'6.ol 102'.n. tbO U~S-~ :cJM.~':O l~].000 

----------- --------- ------- ·---------- ------- -------
•bit Mr1:n ...•.. !JC~•. !~8 !z;•1.01i. ~·~l.!11')() til~b.TbO ttC36.440 1~.060 r of tol•I UIH . . 48.114 4a.DZ7 ~.010 48.!ltO 48.010 44.010 

VU~JbiP CO\t\, 1n~I. •!tprro•l1Gn 6i51 .406 ;211.;~ ·~].4~ !JZ7 . .Il'l 5~..3.632 ~~SJ.~ 

----------- -------------- -------- ------- ------ -------
1•t1~nal Nr91n .• . . -4C].2tQ IC-~.37t 111~8.164 2!!69. •Z? 2477.W z.<m.025 

or tot•I \aln • -J.;51 5.877 8.626 USO 10.402 tt. 171 

I or hnanct . . ~::·18. 'Tc() noa.m 2c<l~.:M 1~-~6 1670.424 1457.592 

-------------- ----·--------- ------------ -------------- -------- -------
\ ;:rofit •• . -2i!OZ. 1~ -G00.549 -l'H.Q24 !51).166 eous1 l'6VJ4 

~llo.tncn o.c·:.iJ l).C-00 0 C"'.10 0::-:00 0.000 ·::.coo 

:lb'.f.~~O~I~:::: a .C•)IJ 0.1))0 o.c-:~ t!c. !!lb !07.m -~.000 

O.C'.rJ IJ.'.:'00 G.C·~ 'l.·:-00 a.ow uoo 
--------------- --------------- -----------·- ----------- -------------- ·------------

'il~rofit ... ·2!02. !/>3 -l]IJtJ.549 -:m.~2• 186. !!16 aa! . .l!l 1~o~ .•14 

D .itnd\ ;:a:1. IJ.'~·~·J o.,:-:o 0 -~('I) 0.000 0.000 ·~.·:.:w) 

L'ndntri ~·Jtt~ p•oh; .•..••• -2802. !~~ -1!M.~~9 -]97.Q21 18b. ll)b !iF .J8J u~~.H4 

Atulaltd un:Sntri~utrd pror1t . -2ec2. tba -•102.111 -4"°°.b4! -014.•75 -3~)7 .C'l2 -2')37.)~! 

!iron pr~ftt. t or tJtJI ~alt\ -21.m -7.WJ -2.021 o.~bO ].Ja9 s.~oa 

N'ror1 t, l or total ;,;u .... -21.~23 -U!IJ -2.C21 Q.!bO ].]!~ ~.~·}! 

A Nrt profit.tor r1u1ty •••.• -JU17 ·U.,]~ -•.•n Z.J~ 9.06~ '!). )J9 

R , Ntl prof1l•1ntrrr~t. l of 1nwtil. -?. • '~~ 4. ,~I !.m ~.121 11.7?4 IJ.e:9 

-,------------ -------------------------------. ----~:~~ -~ ~;,-!~ -~~~ -;Lffi~ ~-~~ =~-;~ -~~~ ~~;-;;-;~~~~~~;.~ ~; 
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Net Income Statement 1n ·ooo z • 

,,., . . . . . . . . . . . . ... 1999 cooo ZOOt 2002 ZOOJ 2004 

hl•I s•IH, incl. s•IH l•• ••••• Z!ael.390 ]l~.730 34876.300 31J6].9l0 42200.lJO 46420.:U.O 

ltH: H•Hblf tHh, incl. win l••· t4985.JIO t6W.D> 18132.210 199•5.«0 Ztcrn.950 ZttlJ.980 

\11rinlr .. ,,,11 . . . . . . . . . .. '~-~ t5Z21.900 16744.090 1&'18.500 ZOZ!iO.:nG 22296.380 

As 1 al tot1l UIH . . ...... .. ..010 48.010 48.010 48.010 "8.0tO 48.010 

llon·••ri•~!t cnls, 1nc I • .Stprtn•llo• 1(!4!6520 ttZ~Y.110 IZ!&l.4-SO !]198.1~ 12460.870 1369'.080 

------------- -------------- ------------- ----------- ------- -----
Oprr•honll ~'·Jin • . . . . . . .. l•Zl.1!111 3964.129 4~.6'3 220.3'6 7799.475 6595.295 

As 1 of lol1l s•lH . . ..... . . 11.5119 12.5115 13.0IZ 13.607 1&.482 18.".il6 

Casl of fin1nu . . . . . . . . . .. •2«.r!iO 1031.m &19.096 bC6.Z64 393.432 180.600 

--------··-- -----·--- -------- -------
lit.Jn prohl . . . . . . . . . .. 2116.4C8 2932.801 3743.m '614.aa2 7406.043 5414.b'l".i 

Allo••n~rs . . . . . . . . .. o. ':'00 0.000 0.000 0.000 0.000 0.000 

T1,•blt proh l • . . . . .. 0.000 2078.002 J!•J.547 '614.il8Z H00.043 !~14.695 

, .. . . . . .. . . . . . . . . . IJ.000 !()]Cl .001 1&71.77l 2307.041 Jm.021 4207.348 

----------- -------------- -----· ------ ------------- -------------- ---------
"'l prof1 t • .. . . . . . . . 21ib.4~ 1aq1.aoo 1ar1.1n no1.041 ]7()].021 4207 .l4& 

D1v1!tnd\ raid • . . . ... 0.000 l!.000 0.000 O.IJOO ,,000 0.000 

UndHlri kl•d prof 1 l • . ... .. 217~.S·~! 18'13.800 1571.773 2:!07 .041 3703.021 s201.J.a 

Acc•1"l•1l•tr~ undislri~ul•d proht • . IJa.~O ZQJZ.550 J?CU2l :.Ztt.36-4 9914.3&6 14121.730 

Gross prol1 t. t or lolll uln •• .. 1 .ss• ll.Z50 10.m 12.1)27 17.".i'~iO 1a. m 
Ntt profit. t of lolll '•in " ... 7 .SSt s.m 5.367 11.014 5.775 9.064 

Atl:. N•l pr~r1t. t af •qa1t1 ••• .. 2•.m 21.ltS Zt.Ob1 Z'j, ~M 41.67'1 47 .355 

1~.;s~ 13.ZM 11,qq5 tUY> 1'. '554 15.439 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ROI. Ntl prohl•1nt•rnt, l of 1nvrsl. 
---------------·---------------------------------------------------------------------·---------------------------
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.Jll ~- .... ·B © 
~COMFAR 

.· ' :: 1 I.Ill I (11) 

I 
I 
I 
------------·------·--------------··------ CMM Z.1 - lllllO F£JISllUlllY SlllHES lllllKH, D-tl10,VlEMIA -

let lncolfte Statement i• ·ooo z ' 

1:.·,~.~'~ :.~.~ ~.~,~~.~ ~ ~ ~ ~ ~ 
Ltn: Hrtalllt [Hh, i•cl. HIH tu. 

lrii'1t ur9111 ••...•••..• 
"' 1 ,, lit.I HIH • • • • • • • • • 

l•-•irti'1t ush. incl. dtprruat1111 

(

ratioaal ur~1• . • • • • . • • • • 
1 1r total "'" • • • • • • • • • 

Cost or fi1N11cr ••••••••••• 

Ion preht ••••••••••••• 
Allowa11cn • • • • . • • • • • • • • • 

9:ab~t .':'~'~ : : : : : : : : : : : : 

lltt prafi t • • . . . • . • 

IY!drnd\ pai.S •••••• 
Ulldulribulrd profit ••• 

'

cui.ul•lrd undlilribulrd prahl ••• 

~1Q62.400 

Z.6547.380 
----------· 

Z.4515.!!20 
ta.010 

1~4.320 

------------
9470.701 

18.547 

tlUOO 
------

9290. IOZ 
0.000 

9290.102 
464~.~I 

---·-------
464".i.~1 

o.~oo 

4114".i.~1 

t876h.79q 

18. 194 
9.097 

".ii!.ZSt 
19 .820 

~!hl.640 

mo2.1zo 
------

W~M.".ilO 

'8.010 

to".il2.!!0 
----- -------

104D.h".i0 
15.".i7h 

18UOO 
-----------

1!!2".il.11".iO 
0.000 

IO~l.11".iO 

".il2~.~Z3 

--------
".i12~.".ill 

J.100 
s12~.~a 

2J!9).JIQ 

19.~4 

9. 127 
'.7.iOI 
,1.ZM 

2007 

61715.500 
32122.Ill 

Z9W.1111 
48.010 

11170.Z'JO 

tt49'Z.fl0 
tUOt 

tlll.6GO 

ttllZ.Z'JO 
0.000 

ttl1Z.Z90 
".ih".ih.145 

0.000 
".ih5h. 145 

N.l4q,4".i0 

18.309 
9.154 

113.hhi! 
22. 782 

-------------------------------------·-·----------------·--------------------------------------

OH praht. t of lol•I HIH •••• 

lltl prahl, t or total saln •••• 
•• Nrl proht. tor r111ty ••••• 
.,. Ntt prohl•1nltrnt. t or 1nvnl. 

Clfl')( l:.t:NIP«i Sil.TS Pl.ANT, llllllAN - 21 SEP 89, ~J lfDC Pm.LU .. &ra.IJIE 
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I 
I 
I ---------

1 
I 
I 

CfllO( Tllltll(i S11l.TS PUllT, Zl*N 
21 SEP 19. 11y ll'DC Pm.Ltf •• W.AIR 
tt,500 TllllS l'UllT. JUI c.a,.cilr ahl. 

ctl'JM 2. t - IJUllO FEASlllllTY STl.llES ._,., l>-tJ10,VlEJM -

3 yt1rlsl ti c1nslr1ch111. ~ yr.an 1f ,. ... dun 
c1rrtncy conwrrs11n r.atrs: 

fon1p currracy t •il = 
loc.al urrncy t 1111it = 

.accounhnt currrncr: ·ooo l I 

t.Ql!IO an1ls l(Cftllhnt [llURCJ 

t.llllOO 1111 h .acc-htt c1rrtncy 

r---------------;~~:~---~ n i ~~-:~--:~::-~ t..;~~ 

I 
,--
1 

currrnl assrts: 
ltlil IHth: 

mz•.16 
41'l.I}~ 

2m•.t6 

t2.2Jt l flrt1ga 
0.000 l f1rt11ft 

t2.~ l f1rt1p 

--------------------------------------·---

tiUlly I tr1nl\: 11~1.'l'J 0.000 I f1rr19n 
rarra9n lo.an~ : 0.00 
loc•l lo.an' : tWUl'J 
to~I f1111ds : 279n.oo o.ooo I ftrr1p 

1--------------------------------------------------------------·-···--------------------------
Ca sh f 1 ow from operations 

I ~ur: 2 J 
o~rr1!1n9 co'!': 1~!~1.21 1(07,.~ 13'~•.llt 

drprpo.allon ~ro.c;2 2510.92 2570.92 

I 1nlrrr\t 2873.6• 2873.M 2603.~ 
............ ----------- ------------ ---------- ----·--
F•o1ucllon CO\h l/IZ~.!~ 17~17.~t ta.tllCl.02 

I 
tt.rrror ror119r. 2'.:l.~1 1 27.'r> I 30.'.:111 
tot.al HlfS 130t9.4Z 1'.:l'.:197.30 ta17.>. ta 

9•ou 1nco11 ·3'711.42 -1920.21 -2'7].l'.:I 

I nrt lftCOM -32711.42 -t920.2t -2'7J.8'.:I 
!l\h llll•ncr ·7i)4.28 ·1189.10 417.211 
nrt cnMlo• 939.Jo )372. 94 472'1.1~ 

I Nrl Prrsrnt V1lur 1t: tC.00 I = 2328.98 

I 
Intrrn.al hlr er lrturn: 11.41 l 
Rrturn 1n rqu1tyt: o.,. 1 
Rrturn on r1u11:,2: '.:l.'3 1 

' 

l
----------··--------·········-··---------~------------------------------

1 nde x of Sc~edules •roducrd by tllfM 

I 
I 
I 
I 

Jot•l 1n1h•I 1nwnt•rn'l 
Jol•l 1n~ntlfnl durin9 ,,1duchon 
Jot.al produch111 <Hh ' 
llor••ni C•p1t1l rr4uir,.rnl1 

Cn~ll o•' T •b Its 
PrtJrchd lkl.ancr 

lltt lll<Olf '''''""' 
So11ru of f1111ncr 

l 

1 



I 
I 
I 

------------------------------------- CllH! 2.t - IJlllll F95111llTY S'NllES llllOI. t-1310.VIElll' -

lcashf'low Tabl•s. construction1• ·00011 

,,.., - .. -..... 
l1,i,1 t•\11 inn.. . . 

I Fi.,.ti•I ruoartr\ • 
5'1H, lfl 11 l•1 • • 

mo 

mo.ooo 
------

1970.0lllJ 
o.~ 

1'•l•l '". 1111U1.. • • ----~~~ 
let.I 'IHh • • • • 1766.000 
D,tr•ti., mh • • • 0.000 

I CHl " hUllU • • • ZOC.000 •• ,.,..t . . . . . 0.000 
cer,.rilt tis 0.000 

........... , .... • . 0.000 

~r•I•' I ffhul I 0.111!') 
c-l•lrd '"- bil•ncr 0.0!.'0 

mt mz 

nMli.000 Dl9.lm 
------- ----------

OW.000 Dl9.0ll8 
0.000 O.CGO 

~-~ Dl!.4411 
---------

___________ .,. 
m09.ooo m.!X.'ll 

0.000 0.0'JI! 
1536.no 2613.4'0 

0.000 D.000 
o.t'OO 0.000 
0.000 G.l!OO 

0.280 o.~ 

O.ZllO 0.84-'.! 

lnev. lec.11 • • • • 8970.009 t~!>.O'..'O ?~••.~".! 
U.Ultw. loc•I • • • • 74~3,400 t40Z!>.et0 :ml.449 

(

rplu\ I drrmt I • nt6.~ 1625. ISt "~-~ 

n ... larP19n • • • ~-~~ 0.000 O.'YJ.! 
Ulow. ror119n • • • l~t6.6CJ 1624.'ICO 2~.000 

li''•I•' c drhul 1 • -t~t!>.6~ -1624.'IOO -m.ooo .t ci\hHow • • • • • -9766.000 -mo•.oc-o -6~.l)CI) 
C.-ul•lrd •rt mMI.. -e:66.COO -228~-~ ·Zn•t:.('1:)1) 

,-------------·-------------------· -·- ·----------- -------~:.;;;·;~~;~-;~~ PLMT, ll~-=-~;;~-; 89~~ lfDC -;;~ .l ld •• M.1.IJE 
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------------------------------·-

I 
I 
I 
-------------------------- '""' z.' - 111111> JEllSIIIUTT sn111ES IHIOI. 1>-mo.vn• -

lashf'low tabl•s. product ion i• ·ooo Z I 

1:1 · (~~ :.~1~· ~ ~ 
"93 "" 

1") "" t997 t9'll 

tt•1t.ll0 n.44.ltO EZ.6'0 tltr.>.• tit]). tlO tltr.>. tlO 

------- -
tuaci1l rt\W'ctl • 1Mt.m 47.509 U.509 D.111 D.000 0.000 

IH, •l 11 la .• Ol1'.4ZO m97.:!00 tl11'S • ., tatn.• 11t1'S. tlD 11t1'S. tlD 

-111 "" .. u1 .... mn.100 '6&13.9t0 nm.4lll t73L310 t1046.Z20 "n•.lllO 
----- ----

tlil Hith •.•. 1650.769 "'·'" "'·"' D.000 0.000 0.000 

i::Flhlf lHh ••• tODt.290 12072.950 tJZ9UtO 13294.•tO 0294.610 0294.6t0 

1l 1f huacr ... 2873.640 2873.640 2603.ev. llll.m Z063.20I 1793.DM 

,.,...t ..... D.000 16111.400 ti::.m 16111.400 16111.400 "81.400 

cer,.r1lt ll:r 0.000 D.000 D.000 D.000 0.000 0.000 

, ... , .... , p11• • • • 0.000 o.aoo 0.000 0.000 0.000 0.000 

,,11n I •hut I -104.m -ttl'l.192 '37.Zll r.a.8tt uz8.nl 1399.09& 

c••tr• cu• .. , .. ,(, -703.44' -119Z.~~ -1m.zaa -~.471 m.u• m1.~14 

... l•c•l •••• •111.736 2761.070 28~.010 ID6.l00 2n6.l00 2r.i6.JOO 

r.u1 ... l•{•l ••.. 1mo.J20 121'1 .6!~ 1n~.1ec 12018.260 1·.na.120 mn.910 

I''" I drhc.t I • 
-!lh4!. ~e'l -CJ'J86.~ -94~.11Ja -'161.'16' -U9Ut7 -8621.m 

low. lorr1p ••• IG~J9.~!~ 128!:!.74~ nJu.61!! nlt8.880 n11a.aao nJtUIO 

C..trlow. forr1911 ••• ~~.l!! 4686.clll ~~-~1 ~.m ~8.t<r.> ~8.t<r.> 

l'ln I •fu1t l . ~?44.??li 81'7.~ ~zz.m tOOZ0.770 100?0.770 tOOZ0.770 

. c.\hflow ••••• 93'1.~~ 3372.~8 47z<;. l~Z 4680.~ 4UO.~ WO.~ 

CaMl1trd •rt cHUh• -2~70.64(! -19197.710 -1'46!.~~ -9'.>U.993 -4701.432 113. tJJ 

1-----------------------------------------------------·--··--------------·---------------------------------
c~ T~•f!~i 54.TS P'..MT. lll'llAN --- Z8 !IP 89, bJ lfDC Pra•.lld.,..-.rt.[jl( 
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----------1-----------------~--------

I 
I 
I ____ :_ __________________ _ 
ICashf'low labl•s. product ion•• 

'"' ......... "" 2UOO 

I let.I t1sll 1•n .. .. 11t}). llll ,.,~. tlO 

- -----
fi ... Ull rtSftfCH • 0_009 0.000 I S.IH, wt ti t.r •• flt~ • ., 111~. tlO 

let.I c1s11 .. u1 .... f6~ .... ,,,, 16m.7W 

I let.I HSth • • •• 
------- -----

0.000 0.ll':"j 

0,,,,h .. CHh • • • 1]2C/4.6t0 tJl;UIO I (Hl ,, ,..,.(, • • • ~.m tnZ.r.o .,,,,..., ..... 1611.400 1611.4..'llJ ,.,,.,,,, "' . . . o.ooo G.l'OO 

l1w14tll4s "'' ... 0.000 0.000 

l.rplH I *fi:1t I . t669.Z•Z tm.386 
c .. 1.tt4 c•s• lill111ct l600.llO ~~.zoz 

l:n ... ler•I .••• mfi.:>'Y.! 211~.m 

tllow. l1<1l .••• 11"91.I!':! 1~37 .b!-l 
S.rpln 1 urmt 1 -m1.~z9 -8081.J~ 

1:11 ... '""fl ... f~JIU!~ 1~11e.m 

tr1 ... '"""' ..• ~Z'il. 10~ ~'=~.I~ 

S.r,lts I •tfml I . t~.770 tOl!Zl!.i10 

~l cast.now .•.•• 4UC.'56Z •!n~~2 

-ltlt.t ••l cnr.•1ow ~1.e~' ~'m.r.'!l 

~\ cg 

~f,0'1f..~! 
-----aw• z., - IJIIID FtAS111un snam ...._ ~mo.va. -

·oao l • 

Zllllf ZOllZ Zlllll ZllM 

"'~- tlO •t~.- flt~. 1811 flt~. tlO 
----------

0.000 0.000 0.000 0.000 
151~-- ··~-1811 flt~.1811 flt~.,., 

~~'U~ n.~.5GO m40.mo ~m.500 

------- ------
9.000 0.000 0.000 0.000 

1m•.•10 fPl4.6IO tl294.6f0 fl"94.6IO 
912.632 1'2.411 W.344 172.200 

1611.400 t6N.400 1611.]91 o.oao 
0.000 0.000 ZOIU95 ZZ6UIZ 

0.000 0.000 0.000 o.oao 

22'!1.~ ZU9.674 m.,z, ZM3.6IO 
ntt.m tOZZ9.400 109&4.~ll f340l.ZIO 

i!~!l.300 Z!56.JOO ZN.JI.JO &'~.JOO 

1':!M '. '.w.) 10397 .400 12'41.~!l ICMD.l'f>J 
-:au.cu -~t.(!97 -9211~-•.&6 -~n.091 

·~!!!.!!? ~318.~ 1ma.aao n:Jt8.M) 
~i~!.~ ~;!.f~ ~II.I~ ~-~ 
,~,~.110 IOOZ0.110 ~.770 f0020.710 

·~-~ WO.~ 286~.866 i111~.uc 

.,~ 14.!l!l 196~.lllO m~1.2t0 ~177.!20 

... --·---· .......... --- -- -- ------- ---------·-. --· ............................... --- --- --.. --. -...... ··------------------------------- ............... ·--------------1 c.,i~ frtNl~ Sil.JS l'IJHf. ?l1'81P1l --- 21 SEP 89. ~ lfDC Priw.Lt• .• if4f(AIJIE 
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I 

• ~f.O~~~r 
'·---------------------- CM'M Z.t - _. FOSllR.llY SM1£S IMOI. D-tl10.~ -
m=•sh~low t•bl•s. production a• 

, .. , • • • • • • • • • ~ 2GOl 

·aoo l I 

l•lll u" i1fl• •• 

F'1U8Ull r.-cH • t·"· •l •• tis •• 

Telll u'• Mlfl• •• 

•••lll """ •••. -o;;,.ti .. '"" . . . 
(Hl If flllltt • • • 

l .,.,..t ..... 
.,,.,,1. ti• ••• 

liwa ... , ,,i •. , • 
.rpl~ t •hnl I • 
'P" .... t .. "" ... all(, 

I n ... l•Cil •••• 
UI•. lte1I •••• 

-S.r,11\ C •hnt I • 

I n ... '''"" ..• 
lfl•. '""" ..• 

S.r,19' I •f&Cll I • 

-
o.aoo 

t329Ut0 
112.aio 

1.000 
me.682 

0.000 

Z•U.680 
MU90 

"~-~ 
tCMD.l?l 
-r.t77.IYH 
~Jll.Ul 

~-~ 
100i!0.71C 

c6r..e!O 

tl17~. tlO tl1r.t •• 

O.C!QO O.Ol'O 
tltr.t.1811 tltr.t. 180 

---··· 
o.~ 

tl2M.6t0 
t7i!.ZOO 

0.000 
Z26t.68Z 

0.000 

l"l.~ 
'8mS~ 

'~~!.X-~ 
1C!4ll.J7ol 
-~11.eq1 

1~m.a..ll.! 
5.,~.1~ 

tOOZQ.710 

"''~-~ 

0.000 
t]20t.6tlt 

t;z.200 
O.Ol'O 

i?26U!2 
O.!IOO 

c!~b.:':.'I.! 
tCMJJ.J'?) 
-r.t77.~1 

~l1UIJ'.l 

~-:ie.~ 

11!'.l!0.770 

261~.!!0 

31.!Z•. 760 l c"11n ...... . 
l•lt• lltl CH•fl .. z 1193. or1.1 ]04~.!~' 

_.., ______________________ ----. --. -............. ------------ ------. -. -------·----------------··-------------------------
Clfl~ J.:.rli!ICi Sil.IS PlMT. ZIJlljlfl( - 28 !V 19, ., ,.DC Pm.lll .. liWAIJIE 
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I 
I 
I 
~sh~lo~ Discounting: 

,, E .. 1lr .. 1. nrs., lrl llK- n.: 

I lrl "'""l ..... . ••••••.•••••• 
laltrul blt ,, ltt.ra u•n .. 

•• ltl lltrll wtnn ltl "'• rtlwa: 

-m1.12 ,, 
0. t4 1 

' 

lrl ""tnl .... ••. .•••••••••• -4171." •l 
laltrul ••tr 11 lrl•ra !llKZJ • • ~.O I 

c l1trra&I blr ti lrl•r• ID ltlil 111WHhrat: 

I 
•t "'"•' ••'"' ....... .... ... ma. 'II ,, 
lntrrul lilt 11 lrlw• I Ill J •• tt.4t 1 

V.rl' = E1111ty NII •In "'".rs 

tO.llO I 

10.llO 1 

'11.llO I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 

----·-----·---------------
OIOl ,.._Sil.JS PUllT, lo.al - 21!iEP19, 11J .. DC Praw.LU •• lillWii1.lJIE 
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I 
I 
I 

N•l Inca•• Stal•••nti• 

I .. , ................ . 
••t.I YIH, i9C:I. YIH t.1 ••••• 
.. ": w1riul1 cnts. i•<l. s.ln t.a. 

f 
r1ul1 .,,,.. • •••••••••• 
l 1f lot.I wiln ••••••••• 

...... ., ... 1. nsh. UKI ..... f(llb• 

1,.,.t .... 1 111, ........... . 
As l 1f t1t•I s•lts . . ••••••• 

IHt 1f f111»(f • • ••••••••• 

CirHS ,,.hl ••••••••••.•• 

l lllNllCIS •••••••• • • • •• • 

•••lt f'thl •••••••••••• ,,. . ............... . 
It ,,.,., ............. . 

'

wt•"'4s ,.,4 ........... . 
CutrahlrC ,,.ofal ••••••••• 
c .. l•ltC PCulraltoulrC f'•hl .•• 

·aao z • 
t99] 

Olt9.4ZO ••.m 
69tt. tlO 

ll.Oll 

21!3.(lt(I 

-3276.~ 

0.000 
l!.l!OO 
~.000 

,.,.,. 

0~7.:JIO 

1329.~ 

------------
121.7.346 
~].Im 

7313.'916 

~J.4311 

6.113 

2873.640 

·1920.Zt<! 
0.000 
o.cm 
o.~ 

·:276.4Z> ·l'i20.2IO 

I!.~ 0.000 
·JVt:.•~ -l~oJ.2tO 
-3276.~ -~t~•.bY.> 

tm 

111n. • 
mun 

------
9623.~ 

2.9" 

731].9'4 

----
23119.641 

12.108 

-m.141 
0.0011 
0.000 
0.000 

-----------
-2'93.MI 

0.000 
-2'93.MI 
-~'I0.412 

1996 

111n.110 
~~1.6'3 

-----
96Z3.~ 

2.949 

7313.914 
------

23119.641 
12.708 

ZJD.N 

-Z'.J.703 
0.000 
0.000 
0.000 

--·---------
-23.703 

0.000 
·23.703 

·5514. 116 

19'97 "" 
111n. t10 111~. tlO 
~~1.613 ~~Utl 

9623.~ '96Z].~ 

2.'949 2.949 

731].90 731].'90 

ZJO"l.647 23119.647 
12.70I 12.70ll 

206,l.ZOI 17'93.064 

246.43'9 ~16.514 

0.000 0.000 
24'.•3'9 0.000 

0.000 0.000 
--------- --------

24'.43'9 ~16.514 

0.000 0.000 
246.U'l 51'1.514 

·267.746 -4~1.162 

I
"' •'•hl. I af l1l•l nits • • • • -~.lb~ -12.Jtl -t.617 -0. IJC l.T.>b Z.842 
l •rehl. 1 ef lol•l s.ilH.... -~.t611 ·t2.lll ·Ul7 ·O.tlO t.~6 Z.!42 

III ... l ,,or1t. 1 ,, r4111t, • • • • • -n .• ~~ -I~ .]7!1 ·2.b~9 -0.214 Z.ZlO •.II~ 

.~:.'.'.~-~~'.".'.'.'''.'.'.'.:.'..'.'...'.~~:-_________ • ~:·:• ___ ... ,;;~ ';:,;;.;-,,:,:;~~~;;;;;;·:::~:~-;;~~-;2~; ,,_, ;;::;.2; 
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I 
I 
I --------------
INet .Income Statement i• ·ooo Z I 

,,., ................ . 
l11t•I ulrs. ••cl. HIPS tis .•••• 

Ltn: ••ra•blr ush. ,.,1. s.1lrs t ... 

l•ri••lr .. rtt• . . . • . . . . • . • 
lk l 11 bl•I Hin ••••••••• 

t--Hriulr (D\ls, ind. •rprtcHhllll 

0,.r •llon•I Nr91• • . • • • • • • • • r l ti ltl•I Hlrs • . • • • • • •• 
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ANNEXe · - VII 

COMMENTS OF THE TEAM ON THE REMARKS FROM LIZ MEMBERS 

In estimating the potential for the market. various options were considered in 

chosing the methodology. One option was to go on the basis of actual impons of 

PT A 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 inslance. one of the major reasons for loWer impons coUd be a foreign 

exchange shortage. 

Secondly. data on the trends in imports of Basic Chrome Sulphata are not easily 

avaiable. Even in Zimbabwe. which is a relatively well administrated country, it was 

nol possible to get data on the import trends for Basic Chrome Sulphate from any 

of the Goverrvnent offices we visited The reason for this is that the import statistics 

are maintained by groups of chemicals and to gel 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 l;Jst few years tanning levels may be a true basis to 

r.;timate 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 difference 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 to sell the entire capacity of the plant. 

Due to various reasons mentioned 1n lhe reports. rt-.e 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 small size of the plant and ~rtly due to the 

high cost of essential raw materials It would definitely need preferential tariff in 

order to make the product competi11ve with those of international sellers. At this 

price, it would just nol be possible for products from Zimbabwe to compete in 

international free markets like Australia 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hence. a detailed market assessmen: -..• .. 1.> done 00:) for the PTA region. As earlier 

mentioned. the manufacture of Sodium :flchromate is not economical on a smaller 

scale than what h2s been envisag~cl ,:, the report The input efficiencies are 

extremely poor, and it is not worth considering a plant smaller than the one 

mentioned in the repon. 

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 chemicals is large. a detailed estimation 

will have to be done on the market potential tor 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. 

., 

1 
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INDIAN OCEAN EXPORT COMPANY 

________ (Zl~M_B_A_BWE) (PVT) LTD. 

22nd November 1989 

Ref:B/1/386 

The Director 

Leather Institute of Zimbabwe 

P.O.Box 2324 

Bulawayo 

Dear Sir. 

LO.E.C. 
P.O.BOX 6439 

HARARE. ZIMBABWE 
PHONE : 263-4-308003 

TELEX 22705 ZW 

Please find enclosed the Minutes of the last Council and Executive Meetings. Please 
include the time of the Council and EAecutive Meetings in 1990. 

I also enclose the copies of the drah final report on the CTS Project My detailed 
comments are included in the report but I thought I would make the following main 
points: 

1. The costs of raw rnzterials for the three different sized plants seems to be heavily 
biased towards the larger plant. I am sure that the delivered cost of raw materials 
wm not be significantly different between the different supply level requirements. 
Certainly nothing like the magnitude shown in the report. If similar procurement 
costs per ton are used. I 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 I 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 
access to these markets negotiated through the PTA and SADCC. Given the politics 
of Africa it seems unlikely that this level of regional cooperation could be 
fortht::oming. 

3. Because of the problems on raw material supply and the assumption that only 
the larger production units have any chance of viability. insufficient analysis is given 
of the technical basis for a smaller unit. Despite the handling problems a more 
manual procedure using a batch process should have been considered and 
evaluated. 

4. I 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 should 
be made available for this as I believe if we go forward with the report as is, the 
project will be virtually dead before we start 

l>IRl'.CIORS: P J.C"I .1\RKI'. Fe i CROS.., SJ·C"RI l,\RllS l.AR:'\l'$f & \\-111\'.\l'Y 
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5. The foreign exchange assumption that all forek costs will be provided by 
Zimbabwe Government is too optimistic. I agree that this is the best option but I 
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, I thought the report was useful but feel that the above fundamentals will 
have to be addressed before we have the kind ol analysis which we can use. I 
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 reactio!'l to UNIOO. 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/ZIMi88.'100 

HIDES & SKINS, LEATHER AND LEATHER PRODUCTS 

IMPROVEMENT SCHEME IN COOPERATION WITH THE 

REGIONAL PROJECT US/RAF/88/100 

YOUR REF: UNM/US/881100 
OUR REF : 21 FEBRUARY 1990 

Mr.E Behrens 
Feasibility Studies Branch, UNIDO 
Vienna International Centre. 
P.O.Box 300 .A-1400. VIENNA 
AUSTRIA 

Dear Mr. Behrens 

P.0.BOX 2324 
BULAWAYO 

US/ZIM/881243: 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. 
I 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 Salts 
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. parlicipants 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 
~nd I enclose herewith a technical paper summarising the feelings of one 
of the participants. Rio Tinto. who were previously keen supporters of the 
project. I also enclose comments from Mr.Cross. Chairman of the Leather 
Institute of Zimbabwe. and telexed comments from Mr. Coasta of lmponente 
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 let me know if there is anylhing further you would like me to do. 
' 

Yours f~ithfully, 

Sd/· 
' 

R. L.O'S~aughnessy 

NATION:AL EXPERT, UNIDO LEATHER RELATED PROJECTS IN ZIMBABWE 

RLO'S/gkg 

Enc~ ... 
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8458371 MPOC IN 

MPDC 
1ST FLOOR. SSB MULTI TRUST BUILDING 
TANK BUND ROAD EAST. BANGALORE 560 009. t- INOIA + 

BT 
VIENNA (UNIOO) 28/121225 
90521 SHANTHAMURTHY FROM GALAMA US/ZIM/87/243 DRAFT FINAL 
REPORT. 
REYR CABLE 163 OF 14 DECEMBER 
AM)ASMENTIONEDINOURLETTERTOYOU 1 DEC. HAVENOTYETRECEIVED 
COMMENTS FROM LIZ. THEREFORE PLS WAIT WITH PRINTING Of ANAL 

REPORT. 
888) WORKING CAPITAL: IF YOU JUSTIFY LOW DAYS COVERAGE FOR RAW 
MATERIALS B. ANISHED GOODS AND CASHONHANDS IN THE REPORT. THEN 
NO NEED FOR CHANGE AS IMPACT ON IAR NOT SUBSTANTIAL 
CCC) IN TECHNOLOGY NO EXPLANATION ON REDUCTION STAGE WITH 
MOLACES SINCE THIS WILL HAVE TO BE 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 (KENY NETHIOPIA) NEEDED. EVENTUAU Y 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 LIZ. THE FINAL 
REPORT CAN BE FINALIZED. RGDS AND BEST WISHES FOR 1990. 

(BEHRENS UNIOO VIENNA) 

TUC 135612 UNO A 

COLCKOYO 

NNNN 

8458371 MPOC IN 
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2011 10:45 

33093 LIZ Z:W 

1117/JL 20/11/89 

TO: Ll.Z. 

ATT: ROY O'SHAUGHNESSY 

RE: CHROME TANNING :>ALTS PROJECT 

AS MENTIONED DURING OUR TELEPHONE CONVERSATION. I HAVE NOT HAD 

THE TIME TO GO THROUGH THE REPORT IN DETAIL AND IN FACT. I HAVE ONLY 

MANAGED THE FIRST 37 PAGES OF VOLUME ONE. 

THE COMMENTS I HAVc 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 PERCE:.NT SALES TAX. I BELIEVE THIS TO BE 

WRONG. 

3. SPELLING OF PLUMTREE ON PAGE 9 

4. TAX HOLIDAY 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 I 
FEEL 1$ AN l)NDERESTIMATION. 

MORE COM~ENTS TO FOLLOW 
' 

REGARDS 

' 

CARLOS COSTA 

33093LIZ 7:W 

24302SHOE$ Z:W .... 
' 
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The Director. 

RIO TINTO 

Head Office 

Alo Tinkt Zimb1'b ,. linliled 
PO Box 1226. Cous1wey. tta:are 

61 s.mora llKMI A...,. ...... ~ 
Telepllofte 705571 Tele• &091 Z.W 

Telefu732445 

Leather Institute of Zimbabwe. 
P.O.Box 2324 
Buawayo 

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 to 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 3000 - 5500 tonnes per 
annum scale is the most that could be 1ustified. given that the economics were such 

that it would be viable. 
Using the assumptions for the vanous parameters contained in the study. we 
enclose a copy ol a model for a project which commences with 1650 tonnes 
produced in 1992 building uplo 5500 tonnes over 1 o 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. 

Page2 
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However. the concept of commenciag a production of ctvome chemicals for 
Zimba~Ai!°s chmme resources assumes rclati\:ely cheap soda ash from Botswana. 
On the other hand some of the Olher reagents. notably molasses.. may be more 
costly. Zirnbabwe is a net importer of rnolasses. Furthermore sulptuic acid is not 
always in free supply in the quantitie~ 111<1: would be required at 11 500 t.p.a. The 
capital cosr of Z25M is considered to be low bec.ause of t~ social infrastructure 
required to house additional employ~es a: Ptumtree. It is concurred that Plumtree 
is the rigtlt location. As such $25M capital expenditure has been assuned to be the 
cost of any smaller scale plant. given that sufficient anentioll 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 international northern herm:;phere prices plus transport cosrs for their 
supplies. surplus production from any plant in Zimbabwe would have to be sold 
Ob at international prices. Consequently the market survey sh<dd have covereci 
countries such as Australia and Brazil 

In conclusion we would wish to confirm our statement at the meeling that Rio Tinto 
Zimbabwe Limited is no longer interesled in pursuing the developmenl of a chrome 
tanning salt project. 

We thank you for the fruitful association we have enjoyed with yotX institute during 
our studies and wish your association e\·ery success in ultimately developing some 
form of chrome tanning c;alt manufacture in Zimbabwe 

Yours faithfully. 

Sd/-

FC.BOHMKE 

Executive Director 

Development 




