
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

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

 

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

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




1.0 ' . ) 

ii: 2 o 

11111

1.1 :1:1: 

illll~cB 

11111

1
·
25 

11111

1 
·
4 lllllJ ~ 



"":J,.," qT~ '~_....., 'T 
_ .... Jl1,. .. i .... ~r ... - _,,_._, 

f ~C:~ L/-v I JV I 

, " ....... ~" 
...r,:;,...•1..:::..:... ... "'l. 

:r.. -· .. ~ 

........ ----~ ....... 

--~r---" - ..... .._ 

-··--~ ,... ,,... 'Y"I?'., .. 
~"- :t.':'• .... -

-, ... ~,. -----
.:. .. -. ·.....i ........ ;J -: 

J 

I 

' 



CHAPT~ II 

SUrnmar1 3lld ':.:rlcl".Isi(lls 

A Zlce cut.:i:te SummarJ 

3 Surmnaz-J 

C Canclusi.cn 

:ride & Skin Availability, Ealit;r, 7al11e 
:·lcrld ~arkets and P!-'Jnased ~duct Mi.:c 

A Hi.de & Skin Availa.t:ilit7 

3 ~i ty /value o! Gambian Hide & Skins 

C World ~.arkets 

D Proposed Product Mix 

~ Cost of aides & Skins 

a-I.APrnR III !~egernent structure._ Technical 
,\ssistance, !'raining 

CHAPTm VI 

A ~..anagemen t 

3 Techni.cal Assistant;e 

C Installati.ID/Trai.."ling 

Selec:'"...icn of Location/Site 

~...xed j.ssets 

A land J.eq ui:-ernen t 

l3 Site Clearance 

c auilding :teq uirernent 

~ E:.f'fluent Treatment Unit 
..... C"r,.her • Civil .Ehgi.."'leering ;:, 

F Services 

G Caisulting Ebgineers 

H 7ehic-les 

I Furniture 

J Laboratory 
K Fitters Shop 
L Producticn Machinery 

T_am.erz_ 1Mration 

A Operating Days 

3 Capacity utilizati01 

C Product:Lcn Buildup 

D Outline Process Tecb1ology 

E Chemical Requirement & Co$t 

= 
= 

·4 

2: 

26 

26 

2t 

3C 

34 

34 

34 

41 

j 

f 

i 
I 



: ?~rsonnel Requirement and ~ost 

G Utility Consumption and Cost 

~ Freig~~ on ~ides and Skins 

?roduc'tion Cost - ?rofita.bility 

A ?~oduction Cost 

3 ?rofitabil.ity 

C Ca.sh ?lov 

D 3reakeven Analysis 

E Internal Rate of Return 

'!'ABLE ... 

TABLE II 

TABLE --rr-.._ __ 

l'ABLE :v 

TABLE 7 

TA3LE "II 

TABLE -r:: 
'!'ABLE 7!I: 

TABLE !X 

TABLE x 
TABLE I! 

TABLE :er 
TABLE X,..,.T _...__ 

TABLE X!Y 

TABLE :cv 
TABLE XVI 

TABLE XVII 

TABLE XVIII 

TABLE XIX 

Fig. I 

Fig. ... T 
.l.-

Fig. III ... . lg. IV 

Production ~achinery 

Fixed Capital Required 

Total Annual Chemical 
Requirement and Cost 

Personnel ~equirement -
~.fana.gement. Sta.f:' 

Labour Al:..cc1tion 

Jtility Consumption 

?reight on ~ides and Skins 

Working Capital Required 

Start Up Ca.pi tal 

Total Ca pi ta.l 

?roduction Costs 

?roduction.Sa:..es Stock 

Profit and Los3 Account 

Cash ?low 

Amcr.:iza.tion ScheduJ.e. 

Years 1 and 2 - Ca.sh 

Depreciation Schedule 

~'1/C ~a.intena.nce and R:?pair 

Jiscounted Cdsh ?lov 

:::Xport Value of African Hides 

Tanner/ Outline ?lan 

Separation of Tannery Ef~luent ?lows 

Schematic Outline of Tannery Zffluent 
Treatment Plant 

r 

.12 

J.6 

1 ~ 
-, 

56 

' 1 



- J. -

?ig. v ?lan of Eff:uent ?lant 

?ig. VI Activity ~iining Schedule 

Yote: ':'hroughout ~his report the folloving have been employed: 

~change ra~ e: 

l ?ound Sterling = 4. G Dalasis 

l US$ = 1.85 " 
l DM = 1.00 " 

I 
29 



! Smmnarv and Ccnclusicns 

A 3Xecutive Sunmiar/ 

- ") -

Followi.ng an i.ndepth 3tudy of local ccndit..icns, raw materitl ~vail.able and 

~~!<ct dcr~d =.t is sh°"'1 that an export oriented tannery,.f.'ull;r mechanised, but ·.dt.h 

small capacity, could be established in The Gambia.. 

It is envisaged that the tannery will be a.bl.::- to pMc8ss all the hides and skins 

proouced in The Gambia which are now exported raw. The majori•~:r of the prooucts of the 

tannery 'idll be initially exported in a semi processed state Out crver ?.(]$ will be 

ei.nished in various forms to satis!'-/ local demand. 

:cue to the low •rolume of availability of Gambian hides and s!dns, it has been 

necessary to proposed the employment of recaldi ticned machiner.r to achieve a balanced 

capital input. A total capital requireme."lt of 1.4 millicn Da.lasis should j.ield pro.fits 

rising tram CC216, CCO in year 3 to 0408, OCO in year 8. The cash flow ·..rould suggest that 

a lcng term loan of 1.~ millic:n Dalasis, at cur:-ent interest rates, ::ould be amortized 

by year 7. 

In a.dditicn to the profit ·.il".ich ·...d.11 ':e generated. by the tanner/ it :nust be 

accepted that the availability of a r3Ilge of leathers will catalyse the developnent 

of the Gambian leather Products Industr.r and subsequently allow 2 domestic .footwear 

industry to be de-relcped. (Possibl.J a semi mechanised Ulit now i.mder consideraticn 

by the Gambia Commercial and De'reloµnent 3ank). 

The study details the treatment of the waste tanne!""J e.f'i"lumt and =.t the tanner"/ 

is sited as suggested near G.P .M.B. at I:€ntan 3ridge, minimal environmental nuisance 

will be created. 

It is strcngl7 urged that if the tanner.r is to be commercially successful, a 

new parastatal company must be four.id - GAMT.~T (?) - possibly directl:r controlled by 

M:i.nistr1 of Economic Planning and Industrial Developnent, ·..d.th the activ·e parQ.cipatic:n 

ot the Li•restock Marketi.'lg 30ard. (L.M.B. ), and the Animal Husbandry and Producticn 

01.visic:n 0.f' the Mi.nist:r/ of Agriculture and )Tatural nescurces. It may be necessary- to 

remove the monopoly in the hide 9Ild skin sector gi:ren um or msure that L\ffi license 

the tannery to act as its Agents (for a commercial cansideraticn?). To fully exploit 

available skills many of the Hides and Skins Officers and assistants of the :1i.nistrJ 

of Agriculture and ;fatural Resources (:WIR.), must be incorporated into the tamer/ and 

its hide buyj.ng network. 

The Tanner/ will require me e."Cpatriate Technical Manager until a Gambian is 

available but due to the low thruput suggested, the tanner/ project will not belable 

to bear the full cost of such expert 9Ild it is suggested that extemal 3.id is sought 

to "top up 11 such person. (The expatriate must have executi·re authority not an advisory 

' J 
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B Summgx 

1 Background 

In respaise to a request from the Government of the aepublic of The Gembia 

~or special Industrial Services, UNI:n fielded. David ~dnter~, a Uti.ted Kingdon 

leather !.ndustr1 Ccnsultant to execute two assignments ( ~/G.M1/79/801/ll-Ol & 02). 

Slortly after 3.rri;ral at the duty station, the consultant.' s two job descripticns 

were amalgamated and reoriented (with the agreement of the office of the Resident 

Representative, UNDP, Banjul). 

The revised duties were:-

1'I'he ~ will be attached to the Ministry ot .:.Canomic Planning and Ihdustrial 

Developnent and will in particular be requi...~C. to:-

( l) Prepare a Feasibility study for an export oriented 

m;let alue" tannery ensuring as far as possible the 

commercial viability of such project is of paramcmt 

importance; 

( '2) Advise the Government in drawing up t.1.e organizaticnal 

and technical requirements of such a tanner-; and prepare 

public tenders for the equipnent needed; 

(3) Advise the Gove!'!lment on the need for training in the 

proposed tanning tec.1niquesj 

(4) Advise the Government an possible means by which the 

exi.sting artisanal leather products industr; may be 

upgraded. 

The expert will also be expected to prepare a final report, setting out the 

f1nd1ngs ot his m:issicn and his recommendati.cns to the Government on further acticns 

which might be taken. " 

Thi.s feasibility study completes the obligaticns at 1, 2 and 3 above. Item 4 

and general are the subject of a separate report. 

il!.th the approval of MEPID, the ccnsultant co-opted a technical counterpart from 

MANR - Mr. R.M. Taylor, Senior livestock Officer (Ri.de d: Skins). It being evident that 

it a tannery were to be established, this officer, the cnly Gambian to have any formal 

training in Tannery Technology must logically l:ie part of the manager.1ellt team and thus 

should bt:! closely associated with pre project activities. 

I 



2 :?aw i.fater:t~ 

Based an an e:1alyS:.s of ~·IB, :Ude and skL.'1 sales and discussicns with ::-elevant 

authorities, 3. ~r2..ef ·fi.3it 1J.pc01.ntr; it would appear that a tanner/ could expect to 

obtai."l scr::e 2?.; ::o ~des p.a. and at least 227 000 Ski..-is p.a. (sheep and goat). 

!he:-e is 3. huge •Jnsatisfied global demand for senti.-pr:icessed hidas and skins in 

the "w• t blue•• state a.:.:.d. it is suggested that this be the major producticn. iath 

regard. :o hides :..t i.s suggested that acy; ·be :i...ret blue" for ex::· rt - the balance bei.."lg 

finished to satisr;; current Gambian demand and stimulate new and i.itprJVed leatb.er 

pr-:~::.:.ict'." 3lld. pave :-he ·tiay for a future leather footwear industcy. :an.th regard to ski."ls 

a balance of 50: 50 '-ret blue (export) ?i."'li.shed (local) is thought feasible as tourist 

re'1uiremer. ··.s are h:.g.': :or :.hese :i:rod'..lctso It is suggested that appreciable market for 

'.'lair-on-sinns r.iay be de'Tel:;:ed as a substitute for gar.ieski...'1 no longer available. 

It wo- 1.d be :-;;al:.stic to expect the e..'tpatr:.ate technical manager to have suitable 

cmtact3 i.'1 -:1e ~"icrld ~ar.:·~.i: a.."ld. thus ~sure sale of product. 

The st·JC. r ~ss1·:::es :r:"Z:::hases cf :ii.des and Skins will be:-

Frcm :\.bui 1 Abb<>ta:i: at L1B C'Urrent e=-."Pori prices (subject to an 

index oased on ::iar!cet -nr:: . .;es). 

?rc:;i ·:J·::1er ·'Ju::..·c 'S at 2.)pr-:.X:..:::::ite:.; double :'...U'!'er..t ?rices being 

of!'-sred 1J;7 I..;tfB [:... '. '.)r:ie!" to create :...'1cent:i:re for improved recover-; :-ats j. 

The st-:..:d.y ~ss ·1es ;cnse!"Tative sales ·ralue some 15% below the levels now ~:d.st:i.ng 

i."l other .'.i'ri.cn c:JU 

5 ~ac_hinery - '!'echnolozy ...::..,.?ll'~h_e.~53-~ 

The available r'.lw material at 2 above is .:nly some 25% of the volume normally 

justifying a :'J.l:..7 mecha::.;4zed 1r..:!.t., To rrri. :·tg,,te this it is suggested that AI recondi

ticned mac!+• .. 0 r:4 

:'_ ~ purchasc1 f'Jr the l':et blue department md "serviceable" mach:i.ne:r-.r 

only for the f-l_"'..i;:;h:L~3 sectiC'1 (·mere u"t.ili7-"+.j ,....,_ vri.ll be below 1CP;0 of capacity). 

AI R.econditicned machi:ie:r-J is ".Yailable f:-o:n several r.,._,putable companies and such 

equipment carri.e:J zi.iarantees ec_ ·4.·Talent to new H/c~ 

.Uthcugh -+:.e"'.;~r r~uir~::-.:- ~· s of plant and M/C are detailed in the study (Annex i/II) ~ 

the ccnsult2nt :22·::~.s t11at :::ore pr-:. fi"t.able =.ppr'Jach may be to proceed by Private Treaty 

negotiaticn ii·~:: ':.he reputable cor.rrar..ics listed later. 01 the basis of Public Tender. 

there may be no r:-3 aYailable in The Gambia to evaluate the offers and certainly there 

,.,..,..;st a "'urni...~.- .., .., 1 ' h ,.,,...... •• • ..,.___ ._,_ :nach1nerv Sapp l er,s w o ane ~AAnot l""rnrnm .. nd. 

I 
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The plant and mach:i.."l91""f ~ted ...C.ll al.low "tlw ~t:i.ai &f ~ ;.dA& ve:l'li-ety 

ot fi.nishcd lcather3 for which local demand may be expected. 

The site proposed has been cleared '.·rl.th tll relevant local authorities - ?lanni..-ig, 

Health, :'i.:::1cri::::z, etc. It was evaluated with special emphasis an the economic dis

charge of the tanncrJ waste waters and the avoidance ·~f envirO'lmental degradation. 

It is p;-oposed to remove the majority of toxic :naterials from these i.-.d::.:=-t.r::!al 

e£0uentc, the resultant homogenized liquors ·.-d.11 then recei·1e massive marine diluticn. 
? 

It is suggested. that a factorJ of some 7?.:J M- will be erected en a quater or 

a half hectare site. 

I."1 the event that the tannery was ope.'1 for tourist ·lisits, landscappi."lg -..rould be 

necessary and perhaps a sub br:snch of G,\I:co could be ~stabli.shed. 

7 ~ana.gemcnt 

Although :U·ffi have a mai.opoly position with regard to hides and ski.."ls purchases 

it is not felt that :U.ffi have the necessarf i.'1dustrial orientation tc di:ect the project 

and accordingly it is suggested that a new parastatal company - GA?-!SI'.~T be formed. 

This must harness the specialised expertise availc.:lc. in thz c~try - The !Ude 3lld 

sldn perscn"lel at. ?L\lffi, A.buko and possioly cne ::r b10 ·Jf the GA?P.IJE st.a£! f::-om U.!B. 

The tanner; should °:le 3.bl·~ to ~i'!'ecti·rely ccnt:-ol the ;reparatiai. Jf the hide 

:i.'1 the field, ccllecticn and buying 3.S well as process:i.'lg in the tanner1. 

It is calculated that capital req,uirements will be:-

Fixed Capital 

Working Capital 

Start up Capital 

Total C-apital 

969,5CS 
411,97'.2 

18,5?..0 

1,4001000 J 
••. = 

A:3 3. new parastatal body ·Nill operate the project the '.1_Ucst.ian of equity and loaa 

capital may not arise. The study assumes 3. lcng term loan of 1.2 millicn relasis and 

a 3ank OYCrdrai't of o. 2 millic:n D. Both at 11~, the lmg term loan being amortized 

CflTer years 3 - 7 of th~ project. 
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9 ?!"·1.t'i tabili ty 

?allowing losses in the first 2 years :ne :nay ~xpect :pro1its ta be:-

Proi'.i. t Prof:. t ,,_s ;~ of Leng '!'e~ L.Jan 

Year 3 
riaing to 7ear 3 

J2!.6, .'2(17 

'04.C?,983 

13.J 

31.+. J 

It may also be noted that the Internal :ta"':.e of :teturn (economic) is 

same __ 3...,2 __ _.% and 

the breakeve.n pbint __ 6_o ___ ~~· 

However 'Jf more lcng term benefit :nay be the spin cf!' with improved 3l'l.d 

e;qJanded leather products and even footwear producticn possibl.J' due to the availability 

of a i'ull range of leatherse 

The project being so small cannot be of interest to f:rei.gn commercial partners 

thu.q no joint ·rmture a;-<pertise is aYailable. 

Initially an expatriate technical :nariager must be employed. (Possibly also 3.c:"...i."lg 

as Ge."leral Mar.age:::-). The project may not be able to f'und the -:iecessar1 highly 

experie.."'lced specialist and thus ~xt~:nal si::i :nust 'ce soug,.'1t. A Gambian i.s due to ::iepa.."'t 

soai to recei•re formal tr:llning i..'1 I.ether I'schncl'Jgj e.."ld :nust ,~ventuall:r ::-eplace :.he 

e.~..,atriate. ether tratnjng requirement3 c.a.'1 be a..""Tanged ·;ia the :nachine!"'J .:::uppliers 

or i'unded directly by the project capital. 

C Ccnclusian 

A r.:echr..."'li.3cd tanner/ is shown to be commercially 'liable in the ,'.}ambia provided. 

the guidelines detaileod in this study are clos8ly followed. 

I 
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II Hide and Skin availability /Qna1i.t:r/Value ·rorld 
~-!arkets & P!"Olj()sed Prcduct nix 

In recent years, most countries i..-i At"'rica have ta!ren acti::n to develop thei::

tanning sectors :L"l order to maximise the ·ralue added obtained from their indigenous 

raw material. As a cmsequence, the number of marketted hides and sidn.s !'rem 

Africa has greatly declizi.ed. Thus, today, it ~rould be 'Jrlsound to develop a tdilning 

:industr.r if it ·"'°ere reliant an imports of aides .·?: sldns f::-cm elsewhere and for this 

reascn in this feasibility study cnly domestic resources are assumed to be aYailable. 

A Gambian :ride & Ski.."l availahilit;c 

l Hide Productian/Recoverz 

'.ti.th a li-.re bovine herd of some 300, COO cne could canservati-;el:f estimatr.::. 

slaughterings at 24,COO pa. ( 8,i OJ?F T . .\KE) (:;ield.ing a similar no. of hides). 

Howe•rer in the (early 70' s) there was some sl.8Pificant undeI'-collectiai or undei

recording of this material. 

S<port statistics from 1972/3 - 1976/7 show export ·rolumes of 60 - 30 ~·!.T. pa. 

Assuming an aYerage wt. of 6 Kg./hide this represent:;; 10 - 13,COO hi.des pa. The 

low volume reported could be due to ncn-recove:r-J, unofficial exports to Senegal :Jr 

statistical errors due to transit shipme."lts ·ria Jakar not bei.~g recorded • 

. .in analysis of L.M.B.' s export invoices relati."lg to 1977/8 and 1978/9 show 

exports of hides at 141 and 12.4 M.T. pa. This could r-epresent '22,CCO hides pa. 

(i.e. 38 r.ides/da7 !or ?..50 ·.4orkL"lg days). 

()]'.:a. The analysis of L.H.3. sales imroices ·~rer the '.2 year period 
did not i.-iclude any balancing for stcck fluctuati(D ). 

Di.sc'Jssims wi.th informed parties suggest that -:he a•:ailability of hides is 

most likely to be as suggested by the L.~.f.B. data, and accordingly it is assumed in 

this study that 2'.21 000 hides pa. will be available. 

2 Ski.n Productim/Recover:z 

The 600,000 odd petty ruminants could be expected to yield some 180,000 skins 

pa. (3°" offtake is f'ound in other countries with similar pastoral, social and 

religious traditians ). HoweYer data from L.M~B· export sources suggest that from 

1972/3 - 1978/9 cnl7 S-10 m.t. of skins have been commercialised annually. At an 

average of 0.45 Kg this would represmt 13-22,000 skins pa. and it would be realistic 

to initially assume that this volume cnl7 would be available for the tannery' input. 

3 Improvement in ~.~~_§,~~overJ/growth of tanne;:z; inrut 

a. Hides -
The current availability of 22, COO hides pa. suggest relatively high recover; 

assuming the of'i'take rate of &% ( 26, 000 hides pa. ). In many other African countries 

the o£ftake rate is c::irea 11;& which ma~·· in the ?"ear future be achieved in The Gambia. 

such otftake would yield 33, 000 Ir.de pa. i.c~, ~ incrbase of 501' ·over the volume 

av~le currently'. 

' 



For several reascns the recovery rate for skins falls :'ar short. of that ~-::r 

hides. 2rom a possible slaughter of :ao. XO petty rumbants pa. ·-illy :a- ~'.2, C()O 

are commercialized ( im) i.'1 The Gambia. Thus in this secto::." there is gr-eat scope 

for inrprovement L'l recover.r rate. The reasons for this low skin reco•rf:r.r rate 

are varied. T;ro major reasons must be:-

(i) '!'he nm collecticn of the large number of skins from animals 

domestically slaughtered at the Zi.ds. 

(ii) The extremely low price paid by L.i-1.3. to the producer which 

gives no i.."lcentiYe to cotmnercialize this product. 

Indeed at a time when the ·:"forld price for similar raw skins is approx. 4.3 US 

dollar, skin F.O.B. ( J8.00 skin) it appears that L.M.3. is :r..17 offer..ng less than 

Dl.O per dry skir.. :1lhen ane assumes that the labour to 'iry such skm ::-:ust 1::e '.25 or 

more bututs it is -iuite clear :i.ncent.iv·e for rec':NerJ o:f s1d.ns does not ~:d.st • 

. .\ dynamic tanner/ management could ra¢.jl7 :ir.crease 7.he ski.."l availibi:ity by:-

Paying a. more realistic price for t!'le raw :naterial - suf .f'icient 

to be an incenti•:e. 

(ii) Ehsur...ng that at the .Eids sufi'icient salt is available (even cr-.ide 

mar:iJle salt) at ill major towns to allow a short term -:ur:; to be 

effectP.de :-.T:i.th a t.m~1ery available it will :ict be necessaI"'J to i'::-ame 

drJ t~1e skins (u.'llikely tc be bothered with ::lm" .... "lg the sd festivities) 

but it ·..iculd be ;uite realistic to expect a handi'ul of salt to be 

sprinkled en the s1d.n even at festi"lals. 

In the event that the •rolume of skins available did double it would still be 

possible to process them within the plant later sugge::ted. The hides will cnly occupy 

the d...'"Ums !or ; days week and skins could be processed during the weekends - 800/ 

1000 per drJJ!l. Thu.2 capacity will exist for 3cme ao, oco skins pa. 

At the Ei.ds it could prove sensible to employ the hide drums f·or some weekdays 

gi.v:i.ng an increased thruput. (dependant en the management it ~ould take from 2-10 

years to obtain significant growth in slci.n supply and thus it is not realistic to 

allow for this growth in the .tt..i.Ilancial projecticns included i."l this study). 

3 'Juali ty/Volume of Gambian Hides &. Skins 

Value of hides & sld.ns, and the sub:3eq_uent leather (an essential for a feasibility 

study), •raries from count~J to count:q :ind e•1en from district to district and sometimes 

includes seascnal fluctuation. Value· of this material is partly based en the breed, 

age and character of the animals but is even more intlui:>nced by animal husbandry ccndi

t;i. cns and ante and postmortem defects. 
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.In the case of Gambian hides it was not possible to obtain first hand l<nowledge of 

the potent.ial leather making ~uality as no :industrial tanning is 9ractised and the 

few pot tanners were only utilising low grade sldns. 

The consultants own view 'cased on visual examination of raw hides &: skins seen, 

is that Gambian hides ought to be a little better ~uality than :I'igerian hides 

esped.all7 taki."'lg into accour1t the fact that Gambian hide de-"'"ii;es.from ~Tdama cattle 

whereas most lli.gerian hides a.re humped Zebu. ~ortunatel7 ~iigerian butcher hides 

are no lcnger quoted i...'l Trade Journals. Howei;er Zast African hides a.re quoted 

m<nthly and used to be ± ~ of L':agerian Products. 

id.th regard to skins it may be suggested that Gambian quality is not equal to 

Northern Nigerian (~ed. Sokotos '.):- Kano Brems) and are more aldn to the mixed breeds 

found in Keiya. A discussion on this point with the Tannery ~1anager of Bata Tannery, 

Senegal, ccnfL"'T!led that these ·riews were realistic. based '71 the Gambian liides & 

skins, 3a.ta had tanned in Senegal i.'l the past. 

In most situaticns a good giJide to ·1alue of hides & skins and subsequent leather 

is the export price obtai.'led an free '.Iorld. markets. It is in this respect that some 

doubt is raised. As may be see.'l at Pig. I overleaf export prices obtained for Gambian 

hides was less than 50% of prices r"Jlir:g for Kenyan hides. This low retu."n :nay be 

due to:-

( i) 2mall 'T01u1'!1es ai;ailable. 

(ii) Poor/e=-."PensiYe freight faciJi.ties Garnbia/3.lrope 

(iil) lack of speciali~ expertise at L.1-f.B. 

(iv) Inherent de.i'ects in the material not visible to the consultant. 

The consultant however feels that (ii) and (iii) above are the most likely causes 

and would suggest tr.~t with a ·ririle tannery management, with the specialized expertise 

available it would b0. realistic to expect sales values of Gilmbian semi.-processed export 

product to reach 3~ or more ot the values obtained in F.ast A.f'rica - frsr.i which area 

export values a.re !<nor.in to the ccnsultant. 

The situaticn rega.rcling Gambian skins is somewhat similar. L.M.B. ~r at less 

than Dl.O per piece, exports at 04.0 per piece (Sept. 1979) yet the export returns 

in Fast A.t'rica, at the same time, were eq,uivalent to D8 per piece, raw. 

.. 
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1. It is suggested that :...."lit:i.ally the Gambian ':'armer; ~-rould produce ·11et blue 

products (a senri..-·processed form) for exporto The '.Icrld ;1arket for this product 

is wide ope.'1 and tee :r-~ute Gamb5.an 70lume ·!lculd. have no effect -:m the :nar~ret. 

:-ros-t. Jt::er de'relop..;.r.g couitries haire now advanced to processing and att~g 

to export ".:r-.rt :::r ?i :ti.shed leathers and :L"l t~1ese states the market is be corning 

cornpetitiYe (·,:_th most countries having to subsidise their exports )o This :!.d~.rance 

in other count. "'ies has created a ·racurrrn in the p~:na.17 semi-processed state (i.e. 

'.Jet Blue) ~d r.o difficulty should oe experienced in export marketing the ~tput. 

2. The Gar.·bian domestic market for leather is an unknott.n quantity. Currently 

it "lppears that :-rush of the leather utilized ~"1. leather goods productic:n in The 

Gambia is purcha~~d f=om Ser:egalese ;;at tar-'1e:-s. Ch a short trip ·.ip count:r-1 the 

consultant :J:1l7 s ··-; :.-le :::pen.ticnal GarnCian tar.ner. .ill of the ar...isanal leather 

goods prodt1cers (., ;_:,n ane ex.:eptic:l) reported tnat thei: sn."l leathers ·..;ere pur-:haseC. 

from Senegalese so -:--:-es at i'ro::i 5 - 7 Jalas.;_3 per sid...'1. T'ney fur--:.her reported that 

such leather ·r1as C.: ·r:::.cul:. to obtain e...11d lack of supply was '.ne of the :najor productic:n 

canstrair.ts. 

~ently ::::nly sheep ar-1 goat s'.d...11s - 'regetable :anned( tlbei t c:::"";dely) - 3.!'e 

available :n ':.he loca '. :narket. 1'!1e 3.bs'3!:.ce oi' tar.::.ed :Ude :n::?ans that 3u:i. table ::iateri-" ~.: 

are :iot avai:ab.'.3 I )r ...,_any e..--:d-pr:ducts. I':1us there '.:rust e.:d..st 3. local demand for ill 

Certainly '.-;::e 3.'T?.i. 'lbility ':~ hide md 31d..'1 leather in ·rarious for.ns, well pr-:>

cessed should. catal·rse : :e prX.ucticn of ~ovel and i:nproved leather praducts !.n The 

Gambia, both ~or d.or.:~st:.c Gcasumpti~ a"'.:d. :.ouri.3t pur:hase. 

In other Af:'!.car: cou;. ':ries (Kenya) it has been found that following the ban en 

games kin producticn 7 touri: "':s !"lave bee.11 prepared to purchase, in si¢i'icant q_uantiti-::: 

"Hair-in "sheep and goat - ::1e :n3..~ or rec;uirement ~er such product is freedom from holes: 

good shape a."1.d i..'1terest:i.r...g h ;_:=- pn.tter=i. - The7 n.r::: retail at 7 - a US ~ollars ( D13) 

and one coul:i trr.:;.~ ::.:."1. terms ~r DlO ex factor77. .Such product seems suitable to expl:ti.t 

in The Ga:nbia for Tourist T:-aci .,_. 

D P~o:nosec!._?:"Yi'Jct JP-~~ 

1. Hides. 

It is suggested that tl::e :.:ac :r p:-i:iduct -,,.ro,1ld be 'Jet Blue C·.msplit) for export. 

However 20fo or so :nay oe Lmnd not suitable for such -:!xport purpose and there should 

be su!i'iciE'!"tt dcme:::F~ market to a ·sorb th.i_s ;::i::i..c::ne -Jf lower quality material in ane 

three states:-

i 
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~ Vegetabla ~ed •aie leather 3 - 6 mm or ao !ar. sandals/chappals 

(currently l mm 3kin is employed wi.th e~ packing yielding an 

inferior prcxi..uc~); 

b. 7egetable tanned 2 mm softer leather, suitable for sandal ~ppers 3I1d. 

heavier type ladies handbags/briefcases etc.; 

... -· Chrome tanned, 

(same end 'Jses as b. ) • 

dyed ar.d. pig!:'lented cor:-ected ,?ri..'1. type leather 

The actual proporticns cf a/b/ c for local '!larket may :.nl.7 'oe determined ·N"hen 

the real characteristics of the Gambian hid.es is :iisc...,vered and local demand supplied. 

and analysed. 

For the purposes of th:is feasibility study it has been '3.SS1Jmed that a~ of Hides 

are exported in the ·-ret 3lue State. The balance is costed as chrome tanned pigmented 

leather ( c) (the most expensi:re to process). .!,.ss~iring ef!'icier.t tanner; :nanagement, 

Jl'le could ~mserrat.i•rely expect hide leather sales ~o '::le:-

'.2?.,000 ) s~ ·:!et 3lue ~arts 5'.28, ·::CO -~ ... ] ~ '" USS ..... 2 (f.o,b.) == l.\J 
1.Je.JV . " 

at 
) (Jalasi . . . ) 586,::0C J (:) 
) .!...• --~ '"' 

ft/. 
? 

30 hide ) ~~ Pig:iented = .~,., XO ~ J3.o t• -- 396,xo .., (2) 
:-) "-1 " - ;.J 

:fide leather sales 

:fote: ( ~) 

(~) 

'.\enya ·.1et 3lue ~athe::-s L':.. 1.?"7 ·.-ere ·nbed e.t J. 75 'JS$ i't
2 

'.2 Skins -
Keny2. ?i51?entad !..eather in 19'79 

~~,COO skins available p.a. 

5% may well dis:i.~tegrate during processi.'1.g. 

Thus ~o, 900 available - 2ot e:cr:ort as ··iet 3lue. 

10,450 skins at 4i3 US$ dozen (7.4 J each)= J17,330 (f.o.b.) (3) 

59* Jomestic market:-

. 5, 225 r1egetable tanned @ rn eacr. 

5'.225 11 Hair en at 010 each 

Total Skin sales 

Total Projected Sales Hi.de & Skin 

Leather 

D36, 575 

J5/., '.250 

D166,155 

( 3) Kenyan ·1ret Blue Skin 1979 exported at US$ 56 dozen. 
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E Cost ':Jf Raw Hides & Ski.."ls 

Subject to tb.e settling of management/manoply structure, (see next chapter) 

it is assumed that 3:i.des & skins are purc:1ased by the tanner-J at the following prices:-

~ 50/, from L.M.3., Abuko at J'J.1/Kg (current export price) 

5of, collected fro!ll ''up countr-1 at Jl. /¥'-5 ave.·a.9:e 

i.e. graded from D2/Kg - 0.5 J/Kg accordi."lg to ~uality 

(possibly double prices curreitly paid). 

Input cost = '2~, 000 ~ 5. 9 Kg 64., 900 Kg @ 3.1 .. w1, 190 J 

64, 900 :\g @ 1. 0 ~ 64, 900 D 

]~,1,~ D 

~ 5C% from L.M.B, Abuko at DL.. skin 

5()f, up country at D2 skin (double current price) 

Input cost =- '22, 000 :c J3 2 66, OCO 

Total Hide ?G Skin Input cost 

?re:ight en :O..de & Skin (see Table 7J:I) 

Total cost of Hi.de & Ski..n delivereC. 

7 Bu;C...ng ~ce Structure 

:olJ'.332,090 

• 1?,90'7 

In additicn to par...ng extremely low prices for hides and skins, possible causing 

some measure of nan !"ecovez-J, I.MB also have an i:-raticnal price structure for hid.es. 

As an example :-

!MD pay u.p to 1. OOD per lb for a 6 lb hides ( 2. 7~ ~) this '.nay 

yield 13 i't
2 

of leather. Thus effective cost Jf raw material = O. 33 

but u.m only pay o. 4D per lb for a 13 lb hide ( 5. 9 kg) which should 
2 2 

yield 30 ft of leather. Thus ei'f ecti·1e cost oi' raw material is • 0.17D ft·. 

It.may be seen that a producer will ~eceive up to 1:6.0 for a 6 lb hide and cnly 

D5.1 !or a 13 lb hide 1 

Certainly a premium i.; •isually payable for the better quality smaller hide, usually 

thia is of the order of 1~20% not 100% as above. 

A realistic buying price structure may be calculated whm the tanne~J has proven 

the weight/area yields. 

I 



:l'lder the Gai'lbia LiYestock tfarksti."lg Act 1975, the Ilffi naYe a :::icnopolJ· -position 

in :ri.des and skL"ls dGsti."lcd f::ir ''mechar.ized processing :L'l :'he Gambia•( para. 0 3Ild 

":.he an."lexed sched.t:le), 

Govel"!'-'!ler..tal authorities origi."lally suggested to the consultant that accordi.'1.gly 

U1B 3hCU1.d O"Fera:t.e a,.-:,.y tar.Ile I"'/ proposed. :-iowever7 the ccnsultant ai"ter ·riewi."lg 415' 3 

hide and skin-: acti.,,-:..ties (see previous c.'lapter ), feels st::.·::r~gly that for an e.f:'icient 

commerciall7 Jriented tar~'18I"J operation um does not have the correct :industrial 

discipline a.."ld orientaticn and certU.-ily" has anl7 little experti.3e :L"l this field ·.ar.d 

suggests tha-':. a new corporate body be formed to operate the t1C...""leI"'J• Possibly GA1·'..TA"l 

( 3ased like C'-.'J~'.:O at !-!E:'ID) .. 

It is ..r:ders-':.oc;i tl::at U:B are :-el'.l.ctant -:.o loose thei!" mcnopol7 as the hide ~nd 

sldn secti~ is :.::ei:::- cn:j- profitable acti·,:..ty. ~cweYer it would be a short si.5-lit.ed 

develor;nent st.ra':egy to c~tinue e.\."";:Crt.ing :'aw hides and ski..ns so that !1-!B may sur~or.i:. 

its other loss rr.'3.id.::g acti:ri:-i.es at the expense af a tanne!"J with its great pote."lt:.al 

spi.."'l off. 

The si.-npl ~'."t. ?JIJrOach would be to removs the :U·!B :nancpol7 - this would :nerely 

requi:::-e ':.he dels·::.....:_:r'. of :uces 3l'ld sld_'ls .:"'!'srn the sched·cle of the Act (possibly a 

1egal ...,c-'-.; ~,, ··c,,1,1 -·1-~"' •o) - ... ,~_,_ ........... " ~ ..... - ~~- ............ 

-~ alte::::'!":a.te wou:_d be a q_uasi corr:::iercial ag:-eeme.'lt t;;y ~'lhich r:m ~rould licensr; 

G.AHT.A.N to ::.c:. as its •..:::;c~t!"/ b'.lying agent. L'1. :-etu.m f:Jr tl"'..i3 Dffi could recciYe 

:~cf tl-:e :.·~:ier"J P:-:-ifit (33%?). 

L-i this stu".7 it hes been assumed that some such proposal ·Nill be agreed [The 

hide buying ag!'eeme.11t - yielding the i."lput prices quoted earlier wuld be part of 

this agree~e-~t. .:T.. :.tldex of world price of hides being ~sed to adjust price paid 

for Abuko :-aw :naterialJ. 

B Tec~n1cal Assistance 

1 As discussed later it :nay be seen that gi:ren the expertise available :in tl1e 

Hide and Sl,.;:is secticn of M'ANR, anly one :najor staff de1"'iciency i3 clearly ~risible. 

The Technical ~fa.".'ager must be an expatri!lte - may be !leeded for up to 3 years. :le 

must be L'l 3rl e::~C":ti·re po~itj en (not advisory) but •/.w.1 need "topping up" by an 

external aid 3C"t.·-:cee He :':'.ay need -:.o -3.ct as Gsieral Manager (or ~.fanagi.ng 01.rector) 

L~ the early stages cf the ~ro~ect. . .., 

t 
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The perscn 3.ppai...'tted to this pest must hav-e had :nany years e~r.lence as tamer")' 

Technical :.fanager 3Il.d. General ~-!anager 3I1d :Us :najor duties Nill be:-

(1) In cooperation Ni.th appointed. ccrisulting eng::L"leers and/or 

P. :;.J., ~alise detail·.:::d ffigineer'-"lg dra.ioD.ngs for the 

tarmer;ri 

(3) 3uper:ise the installaticn .Jf t~1e plant, machiner-J and ser:iccs; 

(4) Ar:-ange to comrni.ssi:::n the tanner·n 

(5) Train the =iece~sai-; staff i."l thei= duties; 

( 6) Fultil the =ior.nal i'Jnctials associated with posts of Technical 

Manager/General ~fanager in ~ corrmer::ial tanner;. 

2 :t it is .:iecided to i~lerne.'1t the pMject, it could '::e e:q:edie..'1t if a c-msultar.t 

·,rere 2.ppainted for some J - 5 weeks to c:::nc:!.:.!de the ?riY:ite ~8-aty :iegotiaticn :dth 

:nachi.."ler; suppliers i.'l .3.ssociaticn with the }ambian authorities. This would illow 

rapid purd1ase oi the plant and machinerJ ;vhen the project was. !inally funded and 

greatly shorten the pre-operaticnal peri:xi and thus reduce initial 10sses. 

Such ccnsultancy ·#OU.ld :ieed: 

a) Ulli.'!dted telex - telephcnc faC:.lities to 

liaise -.dth potential 3Uppli(;rs; 

b) 1'::-avel to Europe t.J 7i3it thG :::;ct,;r..tial 3Uppl:.:::rs. 

Possibly external aid cculd. fund 3uch consultancy. 

i: L'lstallaticn, Training 

Normally one recommends that tannerJ machiner; is purchased from several diff ertnt 

sources in order to obtain the most cost eifect.i,re Mchiner-1 from specific specialised 

companies. Ir. tne present project, due to its small ~ize mld the necessity to employ 

reconditioned machinery it is howeirer recommer.d.ed that :!.ll olant be curchased from one 

source. If this approach is taken it should be possible to obtain the folbwing t~10:. . 

essentia-1 ser"nces en the best ter:ns. T'ne machiner; tendering companies rtrust be asked 

to supply installatii:n and engi.Jleering trai."ling, in additicn to the machiner-; and plant, 

en the following t~rns. 

l Installaticn 'Jf ~'achinerr 

The company rm.ist supply free of charge, the ser:ices of a competent installation 

fitter for two mcnths to ensure that plant 8Ild M/C is correctly assembled, installed 

and commi.ssimed. It be:i.."'lg agreed that the Gambian Tanner; Project will cover direct 
expenses e.g .. 

I 
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Air tare, local 3".lbsistence a.llowar..ce, (sufti.el.t to cover 1st class hote1, food ar..d 

incidental.9) and supply transport, as necessa.r'J, as well as ;r.sur"-"lg t!1a:t sui'~c:ient 

Gambian ::.:tters and l.aboure::-s ll"e airailab~ to assist the ~s-.alla:t.i:n engineer. 

:ii 31.lch case t!'le cost ~f insta i,; ng t!1e ta.raring 'A/ S shcu.2.d ':e :-

4 !.abcure::-s ( !.:x5 .:::ia75 3 J. ;D) 

J JCCC 

6CCC 

JlC9CO --

3Dd :.£ ;ioss:i=le shculd ::e augment.ed ·.'1ith ser-r:..ce ·ri.si:ts to 3.ll"-:pean :'~eries. It 

being 1.lllders"tood that the tanneI7 e;ui;ment 3Uppl7 c~y :vi.ll supply such ser-ric~ 

i":'ee Jf c."iarge wi~h the Gcmbian ~ar::ne!j" ~~ect ccver-i-'lg·a1J. ::ii=ec't costs. 

!.'l 31.lCh case the cost f:ir overseas tr3i."ling at the Gaml::ian :-!ai.'ltenance ::hg!..'leer 

shcu1.d :e:-

b) 

(i) 

.u: ?are J JCCC 

3ubs:is"ta.'lce .-8.:.cwance 

60 days ·~ :.w J/C.ay 

J102CO --
Assuming that 9Il expatriate t.szmcr ( tac."mical :nan.ager) is employee., the 

r~rements for exte:nal trai.'ti..'lg should be drastica.1.17 roduced as most perscr.nel ·..till 

be trained en the job. It may ~e t.1.at it t!1e Seiior Ll.·restock C!.t1cer (Hides -i: Skins) 

is a.ppoi."lted COTl".merc:i.al/.--l.ministra.tiire !fanagsr. O~ust be the cnly logLcal appointee .3.S 

!'le is the only Gambian with sOTt"e .f'or:nal trai."li.."lg ir.. lcat.1.er manutacture) it would oe 

expedient to give hi:n a re~esher course !or ~3 ·.-reeks in :!llrcpe ·risiting tanneries 

and cherrd.ca.l supply i."ldustries, laboratorias (-~.g ·,fattle Ir.d:uztries, (UK.) 3ayer Je 

3.A.S.F.,(F.R.G.). 

* Subsistence allowance suggested !.s dependent on ccunt.7 •li3ited. 
'TI'le L'2.0D/1a.;; ':na.7 be too :ugh .f'9r UK but. too low i."l ? .a.G. 

I 



- .. 

- ? ::: 

SUch progr3.l'l'lrne cQ't.:2.d. ·:)e ar:-'3I'lged 'oy the 8.."q)atriat2 tan."ler ·.·li':o ·.-rould ·Jse !:tl.s m·ll'l 

ccntacts ta ar:-3Ilge 3. suitable i t;i.'1.erarJ. 

The cost could 'ae :-

'.:llr-:Jpean ~:.·;el - local ~se 

JS/, 21 :iays El ::'2CD/ day 

-:A:CIJ 

:cco 

:7520 
=~ 

(ii) It is und.erstcod that the '.1i.n:i..3tI"'J of .;gricu..lture anG :ratural Resources 

are sending a student f·or :. i'ull dipl:::T'la course i.'1. ~ather l'echnolog:r to ~Ie.'1e College, 

lJ.K. He would be t..'J.e logical perscn to take '::Ver frsm :.he e:~triate Tec.linical 

~-!anager, 3.S thi.3 trai:'..ing is ':::ei:lg f"Jr'.d.ed ':::y Gcvern.r:1e.'lt scuI"Ce3 :io charge :i.e::;d .fall 

:n the tannerJ. 

I 
1 
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I7 Selecticn of ~cation/Site 

Tile four major factors in selecting a suitable locati.Jil for a tanner"/ are:-

B. 
,.., ..... 
D, 

..\vailabilit7 of r~w material 

..\v-ailahl.lit;r :Jf water 

?ossibi,"t:r of economic disposal cf effluent 

..\vailabil"ty of suitable i.nfrastrcict,.ire and i."'l particular the 

availability of external e.'1.ginee:d .• "lg i'aC::..lities ~s a small 

tanner] cannot be sel: 3Ufficie.'1t i."l thi3 :-espect. 

In the 3ituaticn in The Gambia, it is e':ide.'1.t that only :i."l the Janjul ll"ea 

are the requirements of D. to ce i'u1-t'illed. 

Che :najor problem of site selecti:n is that many of the swampy aro.as, rich 

seem suitable for effluent discharge, are adjacent to oyster collecti::n/!1.shing 

acti7ities and n'.) respcnsible person 'N'OUld ·.ri.sh to cause ccntaminaticn of these 

'Ta.luable local food products. It ·,1as tl-.is e.."lvir-::z1me."'ltal factor N'hich JVer'Jd.e most 

others i.'1 the di.scussi:n of possit:le sites.· 

..\ccordi=gly f'i·:e sites t1ere ·Ji.sited and evaluated 'cy the consultant. A. meeting 

was held id.th all i.nt~rested. Gove~ent par"..ies. 3rief 1etails of the locaticn, 

3.dvantages and disadvantages of the ·rarious si:.es :nay be see.'1. at .mex I ·..mere a 

minute of the 1'cove :neeti."lg is available, f:-om ·me::-e :::.t !?lay be seen that a ccncensus 

o}li.."lion '.-1as :.hat Si.te .:::, imr.!ediatel7 :.o tne east of the G.:?.!~.J. factor; at :enton 

3ridge (some 5 :-0n. i'r'Jm 3anjul :'~..in :entre), appeared a 31J.i -cable ll"ea ( :n the '!'lor"':.:1e~ 

side Qf the read at ¢.:i ?..ei'. C~ ~ 396 sheet :.o;r:. J.C • .3. 3:5. :973) • 

. ~t 3. £.'inal meeting held :n !.+ ?ebrJCU-/ 1980 ·Ni.th !1essrs. 3athcilly and :tenner, 

( Plann:L"'lg ·Jffice and GFMB) it ·~ras agreed that to aff::ird. G?·ffi su.f!'icie.."lt ::-ocm f::ir 

future expansicn, the potential .site should be moved some few hundred metres to the 

east (a plan is to be prepared '.'J'J ~-fr. 3athcill7' s office). 

Initial basic land requirments lll"e for:., 
728 M- Building 

~80 ~ :!!fluent treatment 

1,008 ;. 
=-·=-=--= 

To house t11is, with scope for future expansic.n, a minimum site of t hectare 

could prove suitable 40x62. 5m (.. ~, 500 !1'
2 

). I! land i3 freely available, a ,. ha 

3i te would all'JW good landscaping facilicy. 

' t 
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!t has beeo"- suggested that the t~r'f should be open for a.n hour or so each 

day for tourist ·risits. In this event 3ome kiosks and. possibly 3. GA."1CO sub branch 

could be established. 

A Raw ~-~ateri.al .-\•r3ilabili ty 

The site suggested is ideal for receipt :if hides 6: ski..'1.s f!"J:n .l..buko Abbatoir 

as well as ''up countr1;• supplies. 

B ~ailabilit;r of · :ater 

A large mai.'1. with pressure of SO P.S.I. is en the south side of the :nain road. 

Thus cnly 3 - 4 hundred metres of connecticn will be necessary-. ( ·.dll have to be 

smk under the road). 

C Ef!lue."lt ::i.s_charge (see _.\JJilex I 3.nd. II) 

1'his site is ti'le :nost sU:.. :.able of the !~:re 3i tes eyaluated due to the high 

dilut.i:n '..mich could be expected. The ?'·!D 3.rChitect ~·Ji.sages :io seriQUs problem 

in handling the treated effluent to the sea '::,y way of a f!exible pipe af~_xed to 3. 

buried tree trunk groyne. 

D Ini'rast~~cture - ;!hg;ineer"..ng/?acilities 

~·ng only 5 hm :'rom 3anjul the site is -.dthin r-:ach of the 'ocst faciliti.:s 

that Thu Gambia has to .offer. :t is assumed t:1at the tar.n.:;::-f -,;culd haYc. tc 3.r~gc 

to '.lSC the fac:i.liti~s Jf!\::::-sd at th<- ?'.iD and Perts Aut.hcrity '!crk:shcps. 

An analysis of thi;; water has bc8l1 rsqucstd .t'rom GUC :mt not :rct recc~ rec.. 
1Nhen an analysis is available it sh'JUld be sc.11t dirc;ct to the Consultant or to 

UNIDO to obtain con.firmaticn of ;;u.i.tability for tanner"/ use. 

' t 
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'I ?ixed Assets/Capital ~uirement, CVst -:Jf Land, 
3uild.i.'1g, Plant and ~Kachi."1ery 

1 Land 2.eauirement/Cost 

It is understood that the l~ . suggested for the p~:ect (see Chapter r1), •ttl.11 

either be Gove:mme."lt owned or i!' in -:Jther hands could ":Je obta:i..'1ed :or rel.3.ti•rely 

small cornpensati.::i.."1 payment as it '.'las not been :ie.,eloped. ~us for the t or ~ ha 

proposed 3. :-ese::-re of J5, XO should be suf:icient to cover all items ::...."lcludi.ng :my 

legal fees 11 

9 Site Clearance/~enci_"1g 

Assume t ha site ob~ained 3lld cleared. Chly t ha site fenced. 

Assumed 40 :c 62.5m 
Site clearance 

'? 
l::J/lC 

?encing 205 linear :n at J40/H 

D 5,0CO 

J 372'.JO 

The requirement for a tanner-J cnly calls fer a light steel or ti:nber fr:ime with 

asbestos cladding. However, its floor must be acid proof and carer"'ull.y sloped (see 

effluent). A 10 -· 15 cm :-einiorced .:2.oor is :-e~uired i."1 ge."leral areas IDd specific 

foundations for certain plant. ?ossi'Jl7 the lower l m of the walls ·..ci..ll be -:if ccncrete 

block. ?'IC sheet corld pa.r"..J.aly 3ubstitute the 3.sbestos cladci:L"lg to ::nsure adequate 
light. 

!)iscussicn ·.vith :nembers :if P. :·.J .J. arc!ti.tects depa.~:nent, suggest that cost of 
' ? 

building may be from 400 - 4.500/M-, this seems rather high to the c:::nsultant :md cne 

would suggest further enquiries in this area to see if lower cost c::mld be obtai.'1ed. 
' ? 

Commercial sources suggest ?.500/M'- should -provide an adequate building. However in 

this study a cost of 425D/..; is employed (this includes prelim:i."lery and general cost. 
( p &G ). 

From ?i.g?. overleaf, it may be seen that requirements ar"'·-
' ,,, v?. Main l3tJ:.lding 52M x LM • or..4 .. 

? 
!.e-3l'l - TO J6M x JM = :.oe w 

7~8 l· 1t 4?.5D/.,l- == ~~~02~ 

In the event that is is decided to open the tanner/ for tourist ·Ti.sits it may be 

~ecessar-1 to landscape the site ~d 

may be suitable"' J0,94cD 
a reser'le for thi.s,of lo,% cf build:ing cos~, 

~YB. :Io staff h01J3ing is 7isualized as the ~ly expatriate is 1ssumed to 
be "topped up 11 by ~ extemal aid source and this should all.ow normal 
personal cornmert::l..al hire of accommodaticn. 

II I I I I 

f 

I 
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Hardstanding for Vehicles 

Beam house 

Tan House 

Hetan/Dye !loom 

Stake/a.1ff Reem 

Finishing Hoom 

Finished Leather Store 

Fitters Shop 

Technical Office/Laboratory 

General Manager Office 

Clerical Office 

=- Pigment/Dye r:i.x Hoom 

Hiil'lg Dry 

Board Dry 

ltaw Material Store 

Chemical Store 

l·/G 

Horses 1~8M 

lkL Truck:> 1..,8M x 0.9M x 0.,6tf deep 

1 

2 

3 

4 
5 

6 

7 
a 
9 

10 

11 

12 

1J 

111 

1'.i 

16 

1 '1 

18 

19 
·;~o 

. ~ l 

·~·~ 

;23 

"' 

::.. 

... 

.?. Soak Plts - 2.5M x l.8M x 1.~iH d1.;ep 

lime Drum 2.4 x 2.4M ( 2 - 4 RPh) 

f"leshing Machine - Skins 1.6M 

Fleshing Machine - Hide 1. 8 or :2. lM 

Platform Scale 

Tlln Drum - 2.4M x 2.liM - 8/JO HPM 

Sarmnying M/C - Type 'l\Jmer ?~H1 
:Splitting M/C - Type Turner 35 - 1.8M 

~:li ngle Width Shaving M/C 

Dye/Hetan Drum ~. lM x O. 9H 10 !Lf'M 

Pt;l'~pex l!:xperimental Drum ( ;tfiM x O.JH) 

lJheel Stake - Ski.ns 

An~ ~-iLa kt - Cruc 

Siui:;1e vLdth Bl1t'fo · With !Just l!.'l:haul:ll 

Doulill: " II " 
&Lti.ng 'l'abl~s 

Condl ticr1in~/Sawd11::;L Bay 

Pad Table 

S, ll'o.~' [.10th 

VlaL<,/gll1
JOSS Mu.:11.::inical 

Plw Lo::ica'1 

}'_i nwLc:el t,leosurlng M/ C 

i; Ii 

- Cu111pressor 

10 

'" 

-~ .. ----·· • 
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J. Effluent T~eatme.11.t TJnit 

.\ brief outline of the effluent treatment scheme proposed is given at Annex II. 

The prime esser:tial is the stream into fJUr speci!'ic classes according to 

cmsti.tuents. This is outli.11.ed at 7i O' ·-o• 3, a full schematic ~tline ol the plant may 

be found at ?igs. 4 & 5. 

Specii'!.c.:rticn er-d .:osts oi the zffbent ~e detailed at _.;.-::iex III & IIIA from 

·..mere it may be seen ttat estimated cost of treat~ent plant is:-

Ci:r.i.l 

:-!echani cal 19,8COD 

Total 

E .Q!:Der Ci.vil ::l'lgineer-11.g 

Dr'l.lm i'ound.a.tians - say 1Gr!3 at 500D/~-!J 
Soak Fi ts ( costed 3.t _..\.nnex rr) 
::teserroir " II " " ) 

F Serrices 

Bcilt::r/Calori.fier (see .\nnex rr) 
Head Tank ( 5M high) ( l cW) 
Main 3'.Lectricit;r SUpply (quote G. ·; .c.) 
Inte!':lal 31.ectricity 

'.·rater C.Jnnecti::n ( G. U. c.) 

Internal 'fater cor.necticn and -ralves 

D 

5,000 

3' '268 
10,979 

:_'JJ.]47 ==-== 

9,xo 
a,xo 

lJ,CCO 

::.o,xo 
;..,xo 
5,xo 

:JB. :fo sta-"ldby generator i.::; costed :iS ill sources say by 1981 GUC :vi.11 
be able to offer a canti..11.uous supply. 

It is assumed that the f'l.-nal ~gi.11.eering :iravi:L.11.gs will be drav.n 11p by consulti.."1.g 

engineers in close coop':ration iii th the e.xpatrid.te technical manager. Such consulting 

engL-ieers would '?.lSO superrise the constI"JCticn Of the builc c1g and installation 'Jf 

serrices. It may be prude."lt to budget for l;J/,. 

Of site, building, effluent treatment md. other d·ril engineering and se:rrices 

i.e. (DL.6;,612) le% = 46,561J. 

1 - 1200 cc car (Duty free) 

l - 1200 cc Pickup ( II 
,, 

.. I 

I 
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'.ieparc~ti,111 of Turnwry t:.t.Jlucnt. !~lows 

• Inte1nal drain chunnd::> - PotJsibly channels approx. 30 cm deep 

and JO cm wide in flOl'I ui th rebate to accept pt;rforated wooden 

covi;r. 

• C' .. rude ocretJls. Coar:.it; ::>c1·et.:n of 25 mm gdd followed by a 6 1m1 

screen. 
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Sorway (o> 
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FIG IV 
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F'lo\~ C 

~~1,1w O 

l!olcting 
ht 

~~ 

{3ct;ema tii.; l-~1t line of i·:.ff111tnt Treat;m.,nt l'liint 

Catalalytic 
oxl.daticn 'l'ank 

To t.;'-luallzatiun 'funk (see "U" flou) 

Air 
Blower 
Rotary Vase 

fJ --+ To C·.ptalbaticn Tank with 0 1.t'low 

~ Sludgt as chrome PPT to D~nir; bed 

-7 n __ u u 

Approx Sc•lo 1 i 100 

/\) 

',, 

--~~~--~~~~~--~~~~~--~~~~ 

L ~ Di.scharge to Tidal water 
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Flow 3 

r'rom 
T;:.innery 

:'low C 

/ram 
i'i.UUlery 

HolJ.ing 
Pit 

Catalytic 
oxiLiat.lcn 
t.owcr 

P1 an of t<ff1ut:11t 'l're:itment PlWlt 

-s rh~e liquor to equiliaticn 
Tunk at Plow 0 

Gr ( 011)2 ppt 85 5litrry piunpt.(1 Ollt weekly? to drying be,fa 

Supernatant Cr free to e,1uallzation ut 1"lou U ( Pump.::ll) 

u1rome holding &: ppt 
Tank 

rlow o 

· F'rom S 

from C 

From 
Tcumery 

Prnnp or Gravity -J 

!lori :ttmta l Flow Tank 

:·1~ hr . 11nli:ntlrn 'l\t11k 

Approx 

\ 
I 

100 

To Sea 
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I Furniture 

~.unitures for Qi'fj.ces 

1'°'JP€wri. ter etc~ 10 COOD 
=~:a: 

J Laboratory 

To have ::U..'1.:imum facility :::nl:r i.e. 3ench/sink/pH :neter/fe~• 
flasks, test papers, Hydometers, etc. should be well cared for ~1XC.Q (deliYered.) 

K ?i tters Sha.£ 

It is assumed that all major engL'leerin.g works ·Nill be subccntracted to ?.:i.D. 

or G.P.A. and thus cnly a basic set of electric hanc tools and ~aists and spanners, 
-

etc. wiJ.l be needed ~1 m~ ( deliYered ). 

L Producticn ~1achinery 

:etailed :in Table I overleaf 3Ild quall:"'ied i..'l the notes following the Table. 

Ocean freight & clearmce ( I) 

'?) Insurance l -
Dut:r ?ree 

Road Transport ( 3 ) 

~re af Cr.IDe 

Installaticn (see Chapter :rr) 
I.ccal items - :Jrurns 

" " - Horses/box trJcks/Jryi!".g Boards 

Total cost Plant & M/C delivered IDd i.'lstalled 

J?.38, 9CJ... 

?-4,JlO 

2, 2'20 

l,OCO 

10,900 

2:,500 

( 1) 80.0 ~,p at pound stg. 55 M3 + 19% + lJ.7% + 7.25D ~~3 ( E:tder Dempster ~uote) 

(.2) 1.5i oi F.J.B. Yalue 

(3) 37 Mr at lOD ~/Km. 

.. 

l 



TABLE I 

~Io. :1.egui:-ed 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 
1 ... 

1 

l 

1 

1 

• ~ 

1 

1 

Sub Total 

Spares 

Total M/C 

' . 
- j 

?!"oducticn ~!ach:i.nerz :::ast Jalasis 

(See .-in.."'lex rrr x 7II) ? • J.3. costs except local items 

Plant 

:il.de Flesher . ~ 
..L ...... cr 2.1 

Sldn ?le sher i.a :n 

Li.me :Jrum ?..4 x ?..L. '.'!! 

Platf onn Scale - . ran 
Sami:'Yi.."'lg 'A/C 1.3M 

Tan Jr..m. ?.4 x '2.4M 

Splitter 

Shaver 25 c:ns 

';)<;e !)rum '2.1 x 0.9 :n 

?erspex ~_]Jn 

Sldn Staker 

:::roe head Staker 

3ui'fing ~vc ?.5 c:n 

3uf!'i."'lg M/C 60 cm 

Plate/3nboss press 

:1 ectri:ni c ~·!easurer 

?i.'1wheel 11 

Set Compressor and Guns 

3ailer & ran~ 

1of, of the above 

:? • O.B. 

'.!I 

I.':l'Corted 

31,~00 

27,3CO 

:u,orJJ 
15,xo 

J?,600 
l?., COG 

J8,60G 

5,98C 
9, ;.oc 
~,XC* 

;, , 9 L.C 

?.,~ao 

5, 500 

3,600 

15,xo 
10,acc 
:L.,.'..·:C 

5, :.LO 

( !..'1cluded 

. 262,6¥; 

26, 264 

!) '.288, Q04 
___ ....., 

~ 

7, 500 

7,500 

6,5cc 

in 7 ? ~ . ) 
:::er,-~:::es 

21,500 

* Consultant' s esti.'l!ate 

I 
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:ictes to 1'.IBLl: I 

3udget estimates ~ere soug.~t i'rom four :llropean specialists :Ul r~c~ticned 

Tanner-.r Machi."'lery as we11. as a 3razilian source :-

::essrs. ( 1) . .\filrI!XNK, filbu:rg.'1, Hol.lanC.; 

( '2) Karl 1}!3-IK, 3acma.TJ.g, F .a.G. 

ng.!.ar..d. 

( L) :dward ·..rrr.sm, 3ootle, Ii:re~ool, 31g.!.and. 

At the time of prepari."lg this secticn of the feasiCility study,quotes had :nl.7 

been recei·red f:-am two i'L-ms GLlHK & ~:t'Y. Accordingly the cost estimates ~-rere 

accepted from such sources. ·::....'"'rnparison may oe seen at :innex 7I. 

However, the ccnsu.ltant would like to go en record as suggesting that ~~essrs. 

:rdward ~rr.LSa'1' whose quote is expected shortly, have a pr-i-'lle reputaticn as a. M/ C 

recanditicner, and if necessar-.r thei!- products, even if :narginall7 more expe..."'1si.•e, 

should gi:1e trouble free serrice • 

. Uthough it is suggested. that ill Y1/: ~e ?'U!'Chased f:-om :ne source to obtain serrices. 

i."'lstallatim 3Ild traini."lg, in the cost estimates, cne has taken in general the lowest 

cost quoted from the tViO available sources as it is felt t.hat if the supplier rln.ew the 

wole order was in jeopardy, he :ould meet the lower price of any ane or t;...ro ':.mi.ts. 

In two areas the quotes are not directly comparable. 

(i) In the ::ir'..!m i.:-cn · . .zork ;uctes, ;~essrs :ZLZJK :ic !let q_uote fJr cast 

iron stands. Therefore i.t ·NCUld ce ::lecessaz-1 tc build at scrne 

expense ccnc::-ete bear.-"lg pli."'1ths. L'1. this case, t.he nigh 308t 

of ~1UF.P!fL has been accepted. as it includes stands. ~:rY hcweirer, 

joes not ~uote for drum door frame, ':Jut ~o doubt theae could be 

obta"'led gi ·1en some negotiation; 

(ii) ';Zith regard to the embossing M/c, it must be noted that MURPHY :tuote 

for a reconditi::ned '.•!/c. GUNK quote for a 11 carei'ull;r checked ~1/C" 

(not such high standard). It is assumed that :my supplier could 

match the GUNK quote for a checked M/ C ·..nri.ch should be acceptable 

technically. 

~dth regard to the drums, the ¥/C supplier is ~xpected to supply all metal parts 

and drive. The Gambia Ports Authority, having •liewed a drum lt Bata Factor; in 

Senegal, and received specification from the ccnsultant, have q,uoted to produce the 

drJm ~ising 7.5 & 5.0 cm hardwood (3 11 & ~") at the following price:-

2.4 m x 7.4 m 

'2.1 m x 0.9 m 

= 

= 

-:J'1, 500 ( 7. 5 cm timber) 

r:6, 500 ( 5.0 cm timber) 

. 
i 

t 
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?L""ted Ca.t;d. t.al Recuirement Cost Jalasis 

VA 5,occ 

Cl ~arance/Fen.,......ng V2 

~84{;00 -
~1c 

3c,940 
~L..O, 3!;-Q 

Erfl.uent T:'eatment. P!ant 7D L+.6, 825 

: 9, ?..47 

Services Tr :..0, XO 

Caisult:i-"lg 3 ~eers ·rG :..6, 56: 

Vehicles VH ~, C<X) 

:.o,xo 

!.aborator; 7 J a, coo 

5,occ 

357' :68 

Sub Total 923, 341 

5~ C~t:illgen~ 46, 167 

Total Fixed Car. i. tc: 1• :l.equ:i:ed D ~~ 

' I 

L. - -
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'Tl Tannery C'oe::-&ticn 

::i:t is assumed, i.'1. gene!"al, • .• hat the tanner-J ·..ri.11 ::::per1te i'i:re i\ll..l. iays per ·.-reek 

i.e. '.250 days p.a. Jue to the nat\lre :;f :.arne:::"'J' J!=.e:::-3.ticns !1.0 'sher:. days" .:an :e 

ei'facti·•el7 ernpl:Jyed. 3ome 3.ddi ti.:nal days ·.-rill tlsc ::e !1.ecesser.r, ·t1hen full pr!'.>

ducticn is reached, to precess the ski..~s. 

However, as is normal \ii.th tanner'/ operati::ns, scm~ ·,;eekend ·t1Crking ~dll be 

necessarJ to ensure ccnti."l.uit7 of pracess. ?or the ~cse .Jf tb:i.s study l :"!'lcnth :: 
1 
12 of annual activity. 

S Capacity Utili.zaticn 

The ca~.3.ci.ty of the plar.t exceeds ':.he ?..2, XO hides :!nd 3ki.'ls apparentl:r available. 

The dr.lI'!'IS haYe some ?..Of, or so ~xt.r3. :::apacity. ~::~ of :::apacity is ieemed to :e the 

producti::n of ~8 :ri.des and s id:.s pe!" :iay. 1':1e sur;::l":ls dr.lr.'t :apaci ty shculd yield 

lower stress Clil the drums and allow any ?rcductic:n losses to ·:::e :-=ca·;ered. 

Is shc\o61 en ?ig rn overleaf. 

J Cutli."l.e ?:-ocess 'l'echnolog:z 

~ 
Jaily L"lput 

" " 

38 :-ti.des 3.t 

60 Ski.""lS at 

;. 9 '.,(_g_id::"; ~ach 

,, i.r:: z;-/'"'-r ~"'Ci... f-e" , ~•e,.) 
""'• .. ,,I .. ~ ~" ..... ._ .;;i \ ~ ...... -.::.w .. J 

leather :nanuf'acture is still today, ·rer1 :nu.ch 3Il "art ;i and no ief:.ni. tl ·re ~rocess 

is available. However for cost:L."lg and design puI"?Oses the tj'pi.cal process ~t.li."led 

below may be suitable. It must 1Y.: :-ealized howeirer that each process :nay be apprecia

bly modii'ied by the technical staff who operate the tanner;, 

In the present si tuati:n 'JP to 5C$ of the bovi .... 'le hides ·..zill be recei·1ed "green" 

(fresh) from the Abbatcir ~t Abuko. It. is inmera.ti·re thc.t these hides u-e not dried 

processi."lg green hides should ]ield a far superior leather, pcssibl7 2(fl enhanced i.."l 

·value, as it ·,rill avoid the :iegredati.::in due to the 'll-Ji."lg process md subsequent 

rehydrati.cn. 

ate operat.icnal problem will be whether to run ::ti.iced batches of fresh and gresi 

hides. This will entail soaking ::ialf a batch 2 1ays earlier md. then canpleti.ng the 

b3.tch by adding the l°':"esh hides prior to lir:ti.ng. The ccnsultant' s :;::.erscnal preference 

would be to r'Jn separate batches perhaps iii-th slightly dii'fer::nt cherrti.cal technology. 

I 

f 



FIG. VI 
A c T 1. v I T y 1' l r· ! il G ~ G H 1·: n 11 L r..: (TAl1Gc:l') 

YEAH 1 YEJ\R 2 

Preoperational J Completicn of 
~..,.,...ITT"'T"r-------------1-.--- 1 21 5 t> ~ 1.-, Et---y--m--n-~~-r~-rr.--~--nl;----r-rr--........ + ...... --

11:1ployment of Expatriate To.nnt::r 

Detailed Ehgineeri.ng Plans* (1) 

Site Clearance/Fencing 

fuilding 

ln::;tallation of Service::> 

Purctwst: of l.;fflumt Plont (tma1) 

Installutit.11 of II II 

-------·--------------·------.f . --·- -

,,, 
Purciw.se of H/C 

f~livery of M/C 

Installaticin of M/C 
\)] 

Persunnt:l Training Overseas ( m:CH) 

II II II ( l1ANAGEH) 

Ctlfnmi~.>siming of Tannery 

Capacity Utili~aticn ii 

* ( 1) Dcpert Tarmer/PWD/Gonsulting 
:!hgineers 

10 10 ~~o 20 40 60 flO 100 1100 

1'1.B. Although on th:.:: al.it.Ne timing schedulu it i!:i tmgg1...:>L1:d that the tniJ,iol'i.ty of preoper:Jtirnal activities wJll be c 'irnpleted 
111 6 mm1Jis.-·rrmu""S'{;"'1)e rf::cogruzed"th:irWil11p,)or:-t"'rari"s'port.iifiacon1riTi.mTcauCiiS'ii'i The Gamta.1. this uork may takel~ 
mootJls-anaTs-so c osL:cfl:a'f:er -

I 
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're achiave this aim it ~ be nee~ to l.iglltly ealt. the !resh hidee for :-2 
days until a batch was for:ned. (perhaps a Vantocil spray :·rould. be e£ficacious ). 

However from the costi."lg and design aspect it may be expedient to assume that ill. 

are dried hides. Originally in this feasibility stutly it ·..ras assumed that skins 

would be processed in batches of '2.50 skins eYer"J 3 days or so. This would require 

two special drums. ( ~.lM x 0.91'!). Howe·rer the capital cost of these tw drums would 

1:.nrc.-L!isticaJJ::r high ( eYen i:' ;iartly locally pr-:::duced) 3l'ld accordi."'lgly it is 3Uggested 

that batches of 380 sldns be ,recessed everJ '?hd ·..zeek or so ( 25 batches ;{ 380 .. 

'2.2t 000 pcs ), employing the larger hide drums. (If necessa.-1 the skins could be 

orocessed :luring · . .,eeker.ds ). It is furt.1.er assumed that the skins are selected in 

lime or pickled candi ticn for ::et 3lue for export or ·regetable tanned !or local 

market (50:50?). Hali' the pack being held over i."l ':.his state until the other half is 

processed. 

Cutpqt 

Althoug.'1 i."l the product :rd..."< for hides discussed earlier several end products 

were 3uggested, for costi."lg purposes, it may ":Je expedie."lt ii' t•ro products -::n.17 are 

calculated :- 8f¥ as ~{et 3lue for export 

~Gt as ;rl.gmented side leather for domestic market. 

Si.rnilarly for sidns .the costing will be based an:-

5CJ/, as '.·Iet Elue for export 

5C'% as 7egetable naturals er :-tai:-m for dcmesti.c :narket. 

( Selecticn cf sid.."ls may '.::e made in raw l:.::ied. cr pickled c~d:itic:n and ane select.icn 

:nust be held in a ·11hite l:!.me er pickle liquor for a ·..zhil.; ). 

Inter-creratimal '.·JeiMt,s 

es Hides at 5.9 kg each dr"J • 519.2 kg day 

Elcpected limed weight ,.. ~0% • 1454. kg day 

F..stimated yicla ,.. 30 rt 2 
per hide (Ref. 3ata TannerJ, Se..'legal) 

? 
Estimated split shaved ( 1.5 - l.8r.un) ~~eight = 0.26 kg/rt - a 8.32 kg/hide 

Sldns -
3Jdns at .45 kg trimmed 

Lime pelt yield "' 1 kg/ skin 

F.stimated yield• 5.'2.5 ft~ per sldn 

Effluent Stream~ 

0 • other (General Liquor) 

C "' C::irome bearing liquor 

S • Sulphide bearing liquor 

D • Dye/Pigment liquor. 

I 
I 



J l'"Jpical Processes (all chemical of!ers based ,~ :-eal or esti.":lated lime wei.g.'1.t) 

1. :lides to ':let 31'.J.e 

Process 

JRY JRUM 

Side 

?lant 

?. :.:teqd each 

?..J..;.a.4 ~·f Jrur.i 

Ch J.orse 

Green Flesh Jleshi.~g :1/ C 

LI~ In Drum 

'.'lash 

?US' 4 •• 

Sc-..Id 

Trim 

'.Jeight 

:JEI.D!E 

a/·.;ashx2 

b/delime 

c/bate 

.?. - 4 ::tP.1 

Periodically 

L"l :Jrmn 

?lesl'ling i~/c 

If necessary 
by ha.."ld 

Ch l'able 

?latfor.:i Scale 

!n Jrurn :-

a - lG ?..?.~ 

II n 

:hemi.cal 
.:Jf.:'2r .· 

? changes J: ··rat.er 

;ilus :J •. ~ '!'eepo2. 

plus J. 05~s .?acteriac.ide 

30% water ?..0°c 

~ Sodium Sulphide 
, "'-. ff Sulphydr'3.te -, . 
?..5~ :Iytlrated T~ .;..i.:;ie 

10'.:% '.fate!' 

( .?asi..s for i''..lrther pr'Jcess) 

1.5~ ·rat.er 
~,,.;n o 
~,crs '.fater 3.t 36 :: 

1.5p 3J!l!llcni:.un sulphate 
add 
o.3i P9IlCI''3atic 3ate 

o. J'f:, Arnmcnium Chloride 

Drain 

In Drur.i G-'!.0 RPM 701h '.Iat2r 

TAN :l :t ii ff -

7f, Salt 

:. ~ Sul;huric acid 96;-1, 

o. 2f, of ?or'.".tic acid 80% 

(to pH :;.0/3.2) 

Add 

g:/i Commercial 

Cbrome Tanning 

Salt (?.6% Cr? o3) 
O. l'f;, F'm.gi cide 

:: :iays 

20 hrs 

-s.n~ ·- -

?.Q ~1L"1S 

ea.ch 
::. ;U' 

Total 

-:i 
~ ' ,, ..... _...., .. 

o. 73 ~-6 

1 

3 ;.f' 
3 

1.2 :1 

29.:;, kg 

!.~5 kg 
_, I 
;o.-. :<.g 
1 ~ 

.:.. ) .. ;J 
1 

3 ~r' 

, r 
i.;. ..... 

,,J 

1 
?..2 :'1 ... 

?.1.a kg 

4.4 kg 

4.4 kg 

1 

l ~1" 

100 kg 

14.5 kg 

?.. 9 f".g 

3 hrs 131 kg 

(till 

penetrated) 

3f!'luent 
.Strea.":1 

J 

0 

s 

s 
·J 

"'\ ( JrS?) ~ 

,... 
v 

c 

.. 
I 
f 



Process Plant 

- 3:3 -

~-.;cical 

Jf~er 
::ur:;:ti en 

i'ill T.3. 

Total 
Inuut 

Zfflue."lt 
Stream 

In Drum &-10 R.FM add 1.5% Sodium 3i.carbmate 
(;'/ell ·ii luted L.'1. 6 :iddi ti ens ) ::: : co

0 
S 

:taul 

Horse/Drain 

3arranY 
::i:rade 

In Jpe.cial .:i.r:.;a 

~'1.g '!/C 

Select rejects fer 

local rinishi.."'lg 

by 31.ectrcnic M/ C 

'.2 days c 
c 

The above water utilisaticn/effluent producticn is based ·:n a ~edium float tech

nology. However due to extreme temperature a lcnger float may be needed, 3.d.diticnally 

tanners always over use water by some 1.+CJ!:, due partially to housekeepL.'1.g needs, etc. 

Thus it may be realistic to double these !lcminal water ".lsages:-

To '!Jet 3lue 

Flow 0 

s 
c 
D 

Process 

Split 

Shave 

Weigh 

a) ·.-rash 

'b) N'eutralize 

e) Wash 

R.ETt)l 

?lant 

3pli tting ;1/ c 

Jom:i.nal -.iater ~Jsea~ 

?.6. s :.1) 

? ..., "3 ·• ( 
~ 

' :.o :·:" 

Chemical 
rJffar 

?..5 :m Shaver 

(Basis for future 

'Orocess) 
In Jl:°'JI!l ?... L"<0.9 ·~ Assume 146 '.<g 

8 10 RPM:-

" 11 1; ?..<Xf/; '.·rater 

" " " '.C~ ·.~ater 

< -~ .!..•) J Sodium·Bicarb 

II H 11 ?..00:~ Jater 

".2. J.x0.9 ~ d.r'1.lm 7ry/-, ~·later 

8 - :o RPM 2%Tanigan '.?lT 

~ J" 'ti "iJ , ~.osa G. S. 

.E1-1ci£rnt '.fate:- 'Jseage 

53.?.. 

?...O 

-
Ill I 

~~ 

Total 
Inuut 

1 

?.0 ~tin 0.3 :·! ,., 

to 3. C. G. 0.3 If 

?... ?.. ~ 
?.O :ti..'1. 0.3 Mj 

1 

30 !'5.n 0.1 W1 

3 kg 

".20 ~till 4. 5 v.g 

31'fluent 
St rear:: 

"' u 

0 

0 

0 

I 
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Process Plant 
'11ecical 
Offer 

Zffllue."lt 
Stream 

~ ?:1, ?..etan 540 

exhaust 

~hr 
1 - . -·) :--..g 

:. 5~ Sandel.ix ·.r;·JL 

1. P,, R.a:~r :-.Teets foot cril 

~·Tash " Dra:L"l 

Haul - Horse - Sarrany - set by hand - hand dry - sawdust c:m.di ticn stake bo~-:! dry -

select - buff (single and double vr.i..dth) - dust - ii:lpre~ate - plate - pad - spray coat 

(twice) - plate or emboss - spray top - measll!'e. 

~: 'fatar canJUCpticn - wet tluc 

'.fomi.."'lal £.d~~ 

Flow 0 ' ~ 

-· ..J 

,_.J ~ ~ ~,_:; <-• ~ 
; ') 

Flow J c.4 ~-!""' 
1 " '?-!_.) -··..,; '· - ; ,,... ,,J 

Total l.4 !'.-' 
,., 
)•v .. 

J 

J 

~: Pigment and resi."1 consur:iptiT. are g'.Werned by type of leather being produced, 
Some typical usage is:-

n eg. Tanofil .!. 

Pigment ?ast2 (F.P.2.) 

Bi.."lder eg. 31cryl 

Paste Top 

Laci.. emulsi en 

5 kg 

6. 5 l':[; 

o. 5 1'-g 

<..o kg 

2. Skin Tannage 880 pieces, 25 times 

A • 880 pcs to delime, LJ+O pieces tan (chrome) 

B = 1.J+O pieces vegetable tanned from delirne state 

Assume lime weight = 880 kg. 

:;. 66 ~·~ 

0.86 ~·~ 

Cl •. '2.6 ~IT 

o.66 MT 

I 



Process 

Tr'.m legs 

Dry ~ 

~ 

·.'fash 

Haul 

?le sh 

Scud 

:-1eigh 

a) '.'/ash 

Plant 

Cho~per on ·.o1ood · 

block 

In hid.e pits 

In drum at 

RPM 

In drum at 

R?.~ 

II 

By mac!Une 

3y hand if 

necessarJ 

3asis for 

future 

4 

?. 

In drum 3-10 

RP~1 

- JC -

Qltjmi~al 

Off ~r 

2 change of water 

O.~ Teepol 

O. 05% 3act.etlacide 

2Co:f., '.'later 

3% !-!yd. lime 

2.5% Sodium Sulphide 

l.C!/:: '1 Sulphyd.rate 

2CO'f, :fater 

Process (~ssume 1 kg pc.) 

Twice x ?.CO'/ ·.-;ater 

,.., 
b ) delime " " II lCO/ ·11ater 30w C 

c) bate 

d) wash 

Pickle 

TAN -

Basif:r 

:..'f; Ammonium chloride 

~ 0.5% pancreatic ~ate 

:Jrain 

11 11 11 150% water 

(:.row only t pack 440 kg lirr.ed weight ) 

701/v '-Tater 

~Salt 

1. cy, Sulphuric acid 

~ lOf, commercial 

chrome tanni.-ig salt 

JJ1 basic (. ?.(:r/; Cr 2 o
3

) 

o.:.. .fungicide 

~ up to l't sodium 

bicarbcnate to pH 3.6 

:IAUl - pl.le 2 days (special area) - Sammy - Grade - Pack. 

:Jurati:n 

2 days 

... hr 

-:o :U-s 

each ~ 

~ hr 

~hr 

l hr 

3 hrs 

1..htil 

boil 

Test O.K. 

iotal :::tfluent 
rnnut stream 

0.44 :r..g 

26.4 kg 

22.0 kg 

a.a kg 

.... 6 'AJ .... I .. 

0.31 ~ 
35.?. kg 

4.4 kg 

44 kg 

0.4 kg 

G 

s 

0 

0 

0 

c 

I 

I 
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~: 'r'later cansumpticn, sld.."ls to wst blue:-

Flow 0 19.75 

s 3.52 

c " '< 1 -..1.-' -

Total ~3. 3a 

Skins to ·reg. tanned finish - W...0 pieces - lime weight = W...0 kg as wet bl'..le 

process until completion of delimL"lg the..'1. :-

Process Flant 

Canditicn 

II r: 

?inse II rr 

II 

rr 

C:herdcal Off.er 

6af:, Water 

&if- Salt 

0.6% Sulphu_""ic 3.cid 

i5:c; !·-5..mosa 2S 

3~ :Jater 

O.~ Sodi"Jr.1 ":.isuphi.te 

5CJ/, ;·/ater 

1 hr 

2 hrs 

Total 
L"loot 

c. ~.:6 !~3 

26.L kg 

'"' c.04 w 
66 kg 

'.l 

8. !.3 M""' 

c.ss kg 

'"' 
c.22 ~ 

:::fflumt 
St, re ID 

0 

" v 

Ha"..11 - ·Drain Set by hand oil flesh md grain - hung tc i1ali' dry - reset - -iry -

fluff flesh - seal flesh with rrrucilags - air off - measure(dependant on re~U:.red f!ld 

product whether stake or not). 

NE• The small amount of chrome employed in this process is completely fixed. 

E Chemical Requirement and Cost 

May bi.~ seen at Table III. 

F Personnel Reguirement ~'1.d Cost 

Hay be se~"l at Table IV and Table V. 

G Utility Consumption md Cost 

!'.ay be seen at Ta.ble 7I. 

H Freight on Hides and Skins 

May be seen ~t Table VII but in the costing is included with raw hides and skins. 

i 

I 
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-n.,.....;c.., 1 ,.,..:nual ...,,.e_; ,_., ..,,..,,.,...;.,...,.men• _ ... ,.. ~ ... s• 
~J...,,.. .;z.- ."'\I>.. - ·~ ............ o.-. ~--~ ...-l l "" ~........ >,J\,,,I "" 

3a.sea :n eu~:.i."le ?:-ccess !ecr.nalcg;:r 3.t 
/'°" ?2 "00 Jo: . ?'"' "VV'I ,..., • ) ', ·.;.o process _ , ..; ~J.e + -<-, .... ~ ::iKJ..."lS p.a. 

·~ 
.,, .:.:st J .~ual . -· .... 

. .\nnuall7 per " ,. 'Ast - J . .;. ... 
Toepel- a.n :..373 :057 

3acteri.acide .:::.:3 '.?.5CC :.,.50 

::Ommen Salt '.?.S.5 --"' 
1 ·,... -
..;.:...)'; 

Sodium Sulphide 7,8 a5~ 661.JJ 

Sodium Sulphydrate 3.9 :;cc 5350 

:cydrated Lime 9.a 56c 54'38 

.mncni::lIIl Sulphate 5.~5 750 !..C88 

P'3Il~eatic 3ate :.?-1 37:0 !.J.¢9 

_,\rnmali-:.:m ·:111.oride :.32 750 9c;a 

Sulphuric Acid 3.30 787 ?CC1 -/, -
Far.ri.c Acid 

,... ........ ?..CCC "'r """I 

·~· () ~I.; 

Chrcme !'ancing 3alt 
,...,... ... 
~)•1 :695 57~1 

?ungicide. J.39 25cc 975 

Sodi'Jm 3::1.ca.rbcnate ~ , 
.,.I.~ 560 JL.:.6 

Tanigan ~ .::;.15 2560 :920 

~fi.'nOSa GS 2.78 :..;cc .:,.:.70 

?.etan 540 
... '"I:: 3~ 

... --v-
,,,.,. I~ ~:;o,; 

:Ye .J.;8 3CCC 3CL:.C 

SandoJ.:.z .'"°\ - .... - 7'<16 - .• ? .., v. (:: ~,4.... -

:I TfL J. 55 65!2 3582 

?.aw )!eets ?oot Sd.l J.4.J ?..CCC 360 

?iller Y.s. ?..CC G.66 3:.60 '.?.CS6 
,, Tanot!.l o.66 '-7'24 1798 

Pigment ?~te o.86 ::!880 ?:4·11 

31..'lder - 31C?"'/l • ?.:: .Le, _ _, ?.64.0 33co 

?aste Top o.~6 2120 551 

La.q_uer ~lsi::xi 'J.66 4880 3~.?.l 

Sodium 3:i sul i:hi te O.'.V- L'.2C<J ?..Li. 

Sulph. ?i.sh Gil ( :iand ail 
7eg skins) J.?2 ~065 45£.. 

Mang a.nous Sulphate c.12 u.co '288 = 134,262 j) 

Total ( See civer) J14V775 ..... 
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1'he above chemical costs were based 'J11. bulk disccunt orders for a large tanner-;. 

I.."l the presc..11t case ~he rec:_uiremen~s ~re ':!UC~ s:nall~r sc it ~ay b2 that a i\lr~her 

5·1o cost must "::le allowed. 

Prices :ncnths based ::n Cctol::er 19'79 actual pric..es :n 

:\.f :'i ::an coim tr-;. 

,.., ~ .., 
-'•.l.••"' • basis for 3Ilcther 

'•!here ~pe:m prices e:r:ployed have added f':'ci.g."lt of ?.80 :alasis p€r '.·7. l'. to 

cover f:-eight and surcharges 3Ild handl:L.--ig ( ~der Jempster ~1.iore ). 

TABLZ rv 

Yianageme..11t/3ta!f ( l) 

~ 
C-i:...11eral ~!ana.ger ( 5) 

Technical ~·1anag2r ( ?. ) 

,., . 1/ 1 • • '3' 0orrnnercia ..... ar:u.n. \ 1 

Purchasing :.!anager 

?oreman ( 3eamhouse) 
(Tan & ?i..'1.ish) (4) 

Senior Accou.'1.ts Clerk 

Clerk 

Store Clerk 

Ste..'1ographer 

;faintenance 3':gineer 

Dri·rer 

".iatchman 

Total 

3 

l 

l 

. ... 

Plus 15"/, uplift tc cover pmsicn payments 
3Ild :Jther social bene11 ts 

~ . .1,nnual Cost i.."l D 
,,.., 

:0380 -1 

:6 9300 

:.6 9300 

6 3136 

9 4C/.J.+ 

4/5/6 235?_ 
•/c iS ... ,,; <3.52 

3 1&:/,r"i 
..,,,,. ,,;-,\..! 

,,.... 
~'...) !+6?.0 

4 '.20?.8 

?./3 1644 

J59340 P.A. ---
:;68?~ 

=-=== 
~: (1) To avoid the necessity to adjust salaries for annual increments, etc. 

i.."l each year :Jf the cash i'l0w account, it i.:; felt expedient to cost 
posts constantly an Step 3 or middle grade of multigrade posts. 

( '2) As nott;d elsewhere it is assumed that this post mus+, :i.ni tiall:r be held 
by an expatriate. For operati::nal efficiency, it is essential that the 
expert is in an exc~ti·re pos:i.ticn (:lot .\dvisor; ). The 3r.lali seals of 
the pro,ject precludes the possibility of the tanr.er; paying the expert's 
full salar; and allowances. Thus it seems assential that extemal 
assistanca must be sought to ~:top up 11 to acceptable le•rels. 

I 
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l 

(3) 

( 4) 

(5) 

1'.;ELZ '! 

- J.A. -

It ~s ~~~ ~t tlti.:! ~t wi:.::. be t;i.lled ~ th& Sen:i.oP ~~tock 
:f.C:.cer (:rides :ind. Skins) - ~-f:L'U.3t;-:r Jf .~C"J..lture and :ra-r.ural 
::Wsour::es, . .U:Uko. 

Ideal candid.ates fJr these 'Xlsts -..rould be found 3lI!cng ':.he ]j;restock 
assistants (::ides and S.i.<l.ns) a.t Abuko. 
-,.... .• ~· •i.., • ··-b- ,~/,,.,r ..;_... ""' ·1 . -, ..... ..:..- ., , ~ 
.i.; .. -:..:ie ~'="" · ..... a.., 3. sui ... a ..J.e ..r1 ••• _.;. •• ct ::.vai.~o~:::, _.., ·..roll..Wl :e 
3.Cceptable ~ t..'1e -=:cpat:-iat.:; ':.e~:n:i.ca:_ :nanager i:'..:.':.:i..= i 1 7 tlso :-.old 
t:d.s post untl a suitatle candiiav.3 ··!~s trtlr.ed. It ·NCUJ.d, :_-,, me.~ 
case, oc ~'lecessarJ l:Jr the expe::::"t to ia7G ~ct.:nsi.·re :::orr.rnercial experie..'lcz. 

Job .\ll:Jc~:ti:n 

!abcur 

Total .3killcd 3cci.s~·:d ·.nsldlled 

stores 1. 1. 

Soa1-/3eamhouse ~ 1. 

'!'an/Sarnnr; ~ 

Split/Sl'lave/3u!! 3 ~ 

Dr'J 
,., 

~ <:. 

Fi."'.;i.sh ~ 1 1. 

::.rnuent ~ 

atters ~ 

2 

. ,.., 6 / 

.:..( 0 .; 

~ - . .;r..nual cost at JOO iays p.a. t.:i :::over ski.."l ;:rocessi."-g• 
.'l".nual Cost 

Skilled 6 ~ 4.75 'J/day • 3550 
Semiskilled 6 @ J.75 iJ/day = 6750 
tllsld.lled ) 1J 3.50 D/day .. ;.'.250 

Total "":21"'1C' ::() 
~ 

Plus 3.33't upli!t to cover 
Cbligati~ for gratui tees = ..,.., .. ?~j 

=-=-~-

I! the tanner-; project is implemented, n.c :i.."Ji."lg :Jf hides and sl<J.Ils i":'cm .\buko 

abbatoir will be necessar/. Thus a larg~ number of !11!3/Gamhide stat! 'NOUld be 

redundant. (~~rrc..ntl7 employ 3 o!.fi.ce perscnn~l, 6 i."l Stores, plus 13 labourers). 

The ~ew project. could ccnsider ~mploying ~ ~f these personnel but mus~ snsU!"e 

that :nl:r those ·.-mo accept realistic industrial :iiscipl.i."'le ·,.,ould be suitable fc.r 

<:.~er1 employment. 

I 
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TABU 7I 
~li ty ':ollsumpticn 

Zl.ectti.city ( :_) 

ni.esel Oil ( 3ailer) ( 2) ;i:; ;or,/ day • 12, 5co L P• a. 

~ 16,.'..37 ~na. (3) = 3627 at r- .60 x ic3 gals 

Total utilities 

Gast P.A. 

" ;f 

" ;; 

,. iP..7 * :.30 

.. :n-:z, 5\XJ 

;: Jl3' ~5"'1 

::;52,737 
=m 

(1) Could expect circa 250 ~'lh/day (average JO K·ra) i.e. 62,5cx:xJ ·Jnits pre-rncnthl:r 

bill :nay be 

59 208 units at 23 bututs 

LO Y:YA m2X. demand at J26.67 

~cnthly 3ill 

= ;n, ::.98 

- ;::n,C67 

( 2) .Ulcwi.ng for i..'1.~ti:n could assume '!. Ji. :.r'3 ,,. :J 

(3) 250 x 63 .,,J = 15750 .. 
2.5 x 23 i-~ "" 575 

25 x s.5 :.t3 = 162 

16487 ~J p.a. 

7.rnr.r: rrn F:-ei.ght :Jn ?ail :ti.des & Skins 

Assuming 5af, af supplies 3.re deli"Tered free fr-Jm :..buko by :::'1B Jne :nay have 

to transport 

11, COO Hi.des 

11, COO Sld.ns at 0.5 kg 

--= 
Commerd.al quotes for 5 Ten loads 3asse - 3anjul and Georgetown - 38.njul of 

D600 & D~OO. were obtained. If cne assumes average cost of D550 and assumes cnly 

3 Tons loaded per 5 Ton lor!"'J• ~ual cost would be 127 907D 

···-=-= 

I 
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J 

:i:Ldes & Skins - l :ncnth 

'.icrk in Progress (:!ir'.ished. stock):-

::xport Sales 3 :;:cnths 

Lccal Sales : ~cnth 

:llemicals - 6 :ncnths 

L..G, L..C'?_ 

7C,LJ38 

Other 

.... 

T. '.BLZ IX 

.,. 
<J 1r~ar":, rJTJ Sost'' '~ 

J 

Training :7,7?.0 

SL• ..,e Surrey 3CO 

Total fl sta....""t Up;' 
.. c: _,,,.... 
~·~, )''-~ 

==~ 

* This st"Jdy is sufficiently detailed to avoid need !::r f'.Jrther studies in 
this sector. The expatriate !'ec.i."1. :.!anager i.."1 ccoper~ti:n ·.vi.th consulti.."lg 
~g:i:..eers shculd ce '3.cle to ieta.i: '3.l2. tectr...ical ~equ:i=~~er.t. 

:'otal Ca.cital ?.eg_ui.l"ed 

?ixed Capital 

':larking ':apital 

::Start upa costs 

Total ·2.apital Required 

18, 5?.0 

11 4co,JCC 

L Source of ?i.mds 

It is suggested that the Total Ca.pi.bl rtequirement of 1.4 millicn ;Jalasis be raised:-

l. 2 :rti.llicn D - Long Term L:ian ( L. T. L) 

0.2 II D - Bank overdraft facility 

In thi.s study it is assuned that tne LTL ,.a.11 oe :n tl1e following terms 7 years '3.t 

l l~S Interest. ?. years grace being allowed 3lld then the loan being amortized ·..r.i. th 5 

3.Ilnual equal payments. 

--

I 
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?reduction t::ost ?rofi tabiL t'l 

.\ ?roduc-:ion Ccst 

:'he production costs :na:,· '.)e seer.. at :'able XI :iverle3.i. :'l1e 1at:e 

is dra\-m. ?ram "'3.rlie!" shap1!ers as •..tell as Tables TII - xn::: fc:lowc..~g 

:Ue to :na~or erratic El:..ictuaticns in i?:ter!"!ati.cnal :'lide ::iri.ces 

(therefore leather ::irices) it ·.rould be ~nrealistic to incl~de an in£latior

escalatian index. Bxport val:.ics of ''·;1et '.:lue" on ;rorlci :nar~cet · . .fill auto

matically be ad~sted to balance: inter!laticnal :..ncrease:s in aide ::irici;!, 

chenical and other costs. 

In the sales ::ilan it has been ass..uned that export sales a.re en an F.O.a. 

basis ·.n. th local sales ex £ actor-1. 

3 ?rofi t.abili tv 

This :nay be se·.:..'l. in T 3.ble :G::I ::iver le 3.i 

It "nay '.Je noted :hat it • _, ?ro ~ec:ed that :..n :he Erst 2 : ears acc .. lmulated 

losses of 350, JOO !)alasi -nay be i!'lClrred r.owever .from )Car 2 signi.ficant ?rofi ts 

could be expected. 

?rejected ?r~fi:s (Gross) 

Grass ?r-:Jfi.t 
Gross ?roii t as 
~ c;E •'.::api t:al Inve.stn2!:t 

":,200,JOC V. 

J 
Year < 

2· ~ 2C7 " .a . 

'18~~ 

Y~ar 8 
j) 407 .38 3 ? . . '~ . ... •ii.• 

34% 

In all 3.I'eas t::is feasibili '::y st.,;dy :.as ~t'::empted to be m the conservat::. ·re 

side. Yeild of leather .:ran hides is assumed to !Jc 3C£t
2 

Hide whereas 

others suggest 32ft
2
/Hidc. 

Input prices 3Uggested to be paid to ::iri:nary ?reducers are apprecially 

above current levels. Sales prices of leather :?.re ·;1ell below levels found else-

'Jhere in Africa. An extra 6 :ncnths is allowed for the preparation activities 

(Fig. VI. Chapter VI). 

However it C'lust be stressed that the study assumes eificient :nanagencnt, 

acceptable tec.'1.incal uali ty of ?roduct 3.lld the ·1sc of rccondi tioned :nachinery 

in a cheap, low cost, building •Mith no prestige prv~ect tri'nmings.(It is important 

that capital costs do not exceed those suggested). 

' I 



TALBE XI 

j 

I Year 
ITEM 1 

FIXED COSTS 63,593 

Varidble Costs 

Labour -
Cht!lnical s -

t1achiut: & Veil. Maint. 546 
Othet's 7,000 

Hides & Sk:. ius -

Depreciation 8, 190 

Interest L.T.L. 132, UOO 

Interest B,\nk cjD -· 

- ---

Total 211,329 

Production Costs in Dalasi 

(Furtht:l' Dt:tai ls a.t Cash Flow &. Elst'Where) 

2 j 4 5 

77. 241 77,2.41 77. 241 77,241 

10,618 21 • 23') 21,235 21,235 
39, 942 140,975 140, 975 1'1ll, 975 
9,980 19,·Hl 21, 520 2J,8J4 

48,b9) 8J, 7 j'/ IH, 737 83, 7 J'/ 
97,'/49 J4il. 99'/ 344,997 '144,997 

- .___ -·-

35,409 71. 81 ll 63,240 55 '92'/ 

146,?20 lt>2,637 136,522 1 07' 'j j'j 

- 9,964 8, O•rJ 2. •l9ll 

---- --

466,3)9 9J2,U28 897,514 8')7,'J79 

6 7 

77' 241 77,241 

21,235 21. 23'> 
140, ')75 140, ':J'l"> 

26,397 2'), 317 
8 3, 7 J7 BJ,7]7 

344,997 344. '.J'J] 

49,650 44,232 

75,]59 39,644 

- -

819,591 ·101, J78 

fj 

77' 241 

21, 2'.l5 
1')0, 9f) 
J2,~H2 
8J,717 

344,9'.i7 

]9. 5 35 

-
-

740,252 

1~ 
(L 

......._._. .............. ~-·· 



,.,. 

fA.HLE XII 

l'rUl1tH:l i u11/Sc1 le s/S tuc~ P lc:1n 

I 

YEAR 
1 2 

Productiou --;, of Aurn1al 
CcipdCi ty NIL 28. JJ~ 

-
Prolhtctio11 Vdluc.: Dctlctsi NIL J25,JJj 

---------
Sctlt.:s Revenue Dalctsi NIL Expu:.;·t. 5). 2tl4 

Hume ')L ')6') 
~--· 

Tot :11 1"i2 249 
-~---

--- --
Fini:.;hed. Products 
In...:rep•!;! lll stock NIL 173, ll84 

(1\;L1l ~tock) ' 1'/J,tlU·l ) 

Hidc.:s & ~kins Purcll,tscs 126,4'N 
I11crc.•5e in 
stock NIL 2u, 7'.>0 

(Total Stock) ( 28 I'/)()) 

Ch1..:11ll c-:sl:; ~rchases 2J50 1U8 I (J!j() 

Utilise NIL J'J,')42 
Incre.;1st; lu 
~)tock 2J'j() 68' 1 jll 
Total titock 2":l5U ]l),480 

-- - ~ ..... - - -- ~- ~~~ .. ~ ~ . rr t"\n ... 7',•-

Homt: - 484,825 P.A. - 40,402 D II 

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

J 4 .1nd l ,1te 
- -

1 l)()"~ 

- - --~~-------------

1, 148 I 2~ ') 1,148,2]') 

Expo1·t 63), 2·'10 -

llu111c ~h82') 1, 14fl. 2J5 
Tu I rtl ~,065 

--""------· 

3:l,17U -
( 206. 2'•4 ) ( 2U6 1 2)4) 

·-
J44' ')')'/ Jil 11, 9'.J'l 

NIL NIL 
( 28 ''/)0 ) ( 28,750 ) 

-- --- ----~ ..--

140,')'J') 140,9'/5 
1 •IO I')'/') 14U, 97') 

NIL NLL 
70, •188 '/U,488 

~· 
I ....,, i.• ___ .L..1. ~ ....... - ~-, _ \ 

( I II Stock ) 

1-
u 

,, 

~ 



- - - 'l'ABl.E XIII 

Profit at1L1 Lo·3s Accouut 

~ 

I 
-
I Yea.r 1 2 3 

lTEM 
1-- ~~------· 

I 
I 

Jlt:t :)ctles NIL 152, 24'.:.l 1>115. 06') 

lncrt:ase in fi11i :;!led stock 173,084 33,170 
(Fro111 Tdble XII ) 

·---·------
Tot..il - 325 133 _'!_..._ 1-1~ 2 3 5 r----. .......,.._,__ ---- - - -- -- _____ ..L_.!. ___ 

Product ion co~; ts 211,329 466,J54 '.)j 2. 028 

{ Fn>in T c1ble XI ) 
- -· -------· 

Gross Prof1 t for Year - 216, 207 
-·--·- -------·-

Loss for year 211,329 141,021 -
l\c:CU1nul...1ted Loss 352,350 136. 143 

·----
'1' .txabl<~ Pru flt 

T.1x - - -
;;Lt Prufi t --
Gross Profit ls ~ 
of Capital lnvest1neut 

1.2 Million H.l .0% 

-----

4 5 

-
1, 148; 23) 1,148,23'5 

- -

__!_ij_4-Q.d 3 5 1.148,235 

897,514 857' 9'/9 

2)0, 721 290' 2'.>6 
-----

- -
- -

·--

11 LJ ! 578 290,256 

- -

114, 578 290, 256 

2U • 9/~ 24.2% 

-
6 

1,148,23) 

-

1.1'18.235 

819,591 

)28,644 

-
-

328,644 

-

328,644 

27.4~ 

7 

1,148,23'.) 

-

1,140,235 

781 ' 378 

366,857 

-
-

366. 85'/ 

1 

? 

30.6i, 

B 

1,148,23) 

-

1, 1404 215 

740,2)2 

407' 98 3 

-
-

407,~83 

~ 

? 

34.0% 

,,, 
(') 
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c. Cash Fl'.JW 

:'his :nay be seen at Tabl= :rr1 Jverleai :;nd :ne ~ay ~ot2 that :Ll.though earlier 

it ;;as suggest~d that the total capital :--:;qu:i.reme."lt '.·ras :. • 4 ::rl.llic.n Jalasis 

( :, '.200, OCO lcng t8r.n loan + '2CC, JOO banic 7rerd.::-aft) the data i:l ':.l'le tatle sugg<=;sts 

the 11ost critical year to 8e ye2.I' '.2. ·.'1hen '.Jank ::rvsrdrai'':. 

(The overdraft le'rel Jf 200, 000 J thus seems a safe :e':el). 

:t may ·oe f'Jrther notd that the re~ayme."lt of the lcng te~ lean all~s for 

'.2. ;rears grace and the."l by 5 e:~_ual repayments, years J - 7 L1clusi·re (see I'al::l.::: X:l). 

This is the rate :;.t ·llhich a 1yrianiic commercial management :nay attempt to 3111ortise 

such loan. However it does imply a high le:Yel of :nanagerial ef.:'iciency. 'I'o ease 

the situaticn, it may be ?r"Jdent to seek :: years grace &"ld then 7 equal payments. 

Thus annual repayments would oe :::-educed f:::-'Jr.1 5 x Li.CC, JU.. J ?•a to 7 x 313 ,''65 J :;::.a. 

This will ease :.:1e cash i'lo1., :Ut Jf ccmrsc ·.iill reduce :.::e p!''.JI:. t iue to :i."lcr-=a::ed 

L"lterest payme."lts. (Jl96,l34 3xtra i."lterest s~r~ad 7rer the years). 

:·Totes to ·~sh ?lcw 

1) Assume 303 of full years staI~ c~st for year 1 -· 
~) .\3sume d'Je to :i.'1.experi enc e of labour in year '2 will re;~Ji.re 

50/o 'Jf f'..lll labour cost alt!1ough ?r'.J<fo cti .::n :::nly less t:1an J~ 
3) .',ssume ~tilities :?.t ! . ..O~ due ta :..."lei'.:.:. :iency iur .... "lg :: ::m· .. -:ti. s si .:ni...,, g. 

• f 

I 



~ - -

- . -- ------~---------·------
-~-

l'l'F}t 
YEAR 

- -
~:·)me 

nr,:.1ght FUD 
Lo: 1i:; Term Luau 

YB:AR l 

-
-

i, ~~001 000 

'l'ARLTi: XlV ___ Qi\~JLfl.OW 

--
Th:AH 2 I 3 '· -· 

'!60, 106 -
-

901 5c:H • 711) - &ii I Overdraft 
~--.:3 RevdltW -- - - -- _L_ __ -1'.i.:'. .. .?J1'l 

I (73,150) 
l.115.o6'5 11 

( r~'.

lJ~ .. ns 

1£1:!1===============--=-~'====-=:;===-
EJ~<)• nditurc 
fu1:Hal Items (Table XVI) 
Ma...'1.agement/St3ff ('l'atile IV} 
Auui t/Bal1 l: fees 
Jn;;.1rance 
DL·,,·ctors ftXpcl1ses 

laL•)ur (Table V) 
Clind.cals (Ta hle Ill) 
M/1 ~ + Vch itaint.:mancc (Table XVIII) 
Utilities (Ti.ible VI) 
Qf ;·ices ;>~-;:pei.1se:s 

L:h: ·tl Tri.ivt:l 
Pacl:i.ng 
TI·w•sport/Export 

Hid :s & Skins 

Interest Bank 
Rep.::ty " 
Hepay L. 'l'. L. 
Comµany 'l'ax 

ofD 
" 

-;:;;;;;;;;:;;;;;:::::;;;;;;;;;;;;-;;;;;;; 

866,405 
1) 54, 593 

5,000 
?,000 
2,000 

-
~.350 

')46 
2,000 
-

5, ()(X) 

-
-
- . 
-
--
-

·~ ---· ________ ,,_ __ .. ---· . 
Tot::il F.xpendi ture; 

C/F 

9'39,894 
~-260,106 

-====~2l1~lg~=l11Jl21~~-~jl11~~ 
121,t:/tJ 
6u, .·~1 1 1 68,?41 

), ()()() 5,000 
'\DUO ?,000 
'.~,(X)O , ~, CXX> 

(?) 10, 6 l(j n, 235 
10u1 Ol~O 140,975 

9,')81) 19 ,111.l 
(j) '.21,0)5 '):-2, 737 

1 ·~, lXX) n,ooo 
1),000 15,000 

(,tX) 2,000 
''00 ;~, 000 

1 ?I~, /i'f) 31,4, 997 

- 9,96/i 
- Y!, 431 
- iioo, OJ14 
-

5m1 c)36 j 11 115,065 
----
--L-----

6tl 
5 .. 
:2 

,, l 

1110 
'.~ 1 
5'~ 
1 ') 

1 ~ 
') 

3l1l1 

l3 
50 

/i(.A.) 

1, 11,:~ 

l~l~--

-
I '~ll 1 
I()()() 

• 000 
,uoo 
t '.~ j5 
,975 
' ')'~O 
,TJ7 
I()()() 

I 000 
I()()() 

'O'.)Q 

,9')7 

1 0Ji7 
, 1139 
'01,1. 
-
---
I') i5 
... ·--
·---· 

I 

DALA1L! 

5 6 7 8 

- ~30, 963 at., 572 135, 261 
- - -

- - - -
1.11.8.~2'i'i 1. 1 w. ?'Vi 1. 1 L.H. ~J·~5 1. lM. 2V.i 

l lbB r)J.2 -=1=-=lfi __ ;; .. hl1.'.hJ~~~~ hn~1g~>J"" ,J1~g11~~L'""-~ 

- - - -
68, 2hl 68, '.21, 1 68, '.2111 68, ?_J. 1 

5,000 5, f)()C 5,000 51 CXXJ 
2, ()(X) r~I UOCJ ;~' (_(){) 2,000 
2,000 '!.' 000 '2, 000 ?, (X)O 

I 
21, 235 21,235 21,235 21,235 '" 

u.o, 97) 140, 9'/'j 11.0, 975 140,975 f\J 

23, 831. ?L, ·~n :~9, 317 )2, 532 I 

5;2, 737 5r~, TYi 5;:-~, ?17 52,737 
1'2, 000 l '.2, ()(X) 1;~.000 12,000 
15,000 1)1 OllO 15,oou 15,000 
2,000 2,000 ? 1 000 2,000 
2, QCX) '~, 000 ;!, ()JO '2,000 

311/i, 997 Jl,L,, 997 Jl1l1, 99'1 3"4,997 
'2, l1')l3 - - -

:-2:~, 711 - - -
40<;l,044 1.00, 01,4 400,01.4 -

- - ? '? 
------

1, 117, '.27?. 11 CY%, {/~6 1, o:n, ~116 700, '117 

30,961 84,579 135, ?61 58~,779 



i''.tJLE ;~ 

Long Tt.0rm wan 
1.? millim D 
····~·-~----

BalMCt ( B/F') 

[ntere:;>t .Almual 

Balance Outstw1tl.i.i 

--------- ·-
lLepayment 

ltepay Int'-'l'L:!;l. 

Hepay Capital 

-

--
. 
lg 

-

---

--
-

Amorti ~·.<tL irnL~~~ 

Ialg Tt:l'TTI Loi111 at 11/~ ~ year~ Grace. Hcpay 
over ':i equal payr11dl!:-.3i~ll'§. } - '! ) _ 

- ----
Year 1 ') i 5 ---- - --------- ,.. __ -- -· 

1, 200, 000 1,D2,cx JO l, J.?tj, 520 1, :~ h ,1n 977, 591 

--- - .. ·- -· --
131,000 ll/i, 5· 0 16:2, 637 1 36 ') '.) c) ' . - - llJl,535 

~ . ------
l,JJ?.,000 1 1 47a, )'.: 0 1, 6/11 t 157 1, '.3 7' , 6j_') t, 005; 126 

·-· - ---- r-

- - 1100, OJil.1 4 00 , 041.,. 1,00, 044 

--· -- - -·-
- - l/JO, 041, 1 77 ,635 llY7 1 535 

.__ - -- •.. . 
- - - :~ .a 'I.CY:) z:J?., 5CY-) 

- -

6 
-
685 1 OtP 

-
75,359 

760, 1141 

110l)1 0/1 " 

75, )'j<) 

3~1.,6u5 

7 

j60,39? 

3'J,6M 

1.00, 041 

11001 U/1 l 

39 t 6/1/1 

:;60, ·yn 

8 -

---

\.Jl 
(>J 

~-·-~-· 



TABUM 

- ' - JU -

Cash Ji.stursements - Years l ~ ? 

I 
I 

3ite Stlr'rey I Land/Fencing 
J 

Build:ing/Landscaping ! 
I 

Ef'fluent Treatment Plant • 
i Services/!!i.sc. ::hg:L"le er ..ng 
I 

Consulting 3'lg:i.neers 

'le~;icles 

Furniture 

I.ab/Pi tters 

Plant 3: '.!achi."'le?"'/ Installed 

Training 

( l) 1.0;~ f'.etention 

Year l r Year ~ 

I 

8CD 

I 19, 110 

321,62: I .35, 736 

?.L, 503 ?J.., 502 

34, ?.54. )L.., ?.54 

36,.J67 :2, ~! 
~7 ,3co 
:0,500 
1;,s50 

360,?.CC 14,330 

:7,7?.0 

366,i.:.05 :.?.:.., 6?.3 
=======-= ===== 

988,JW 
====== 

(i.e. ?i.:~ed :..Ssets + 5:~ 
Contingency + Start up) 

j 
t 

(1) 



~l'ABLE XVII 
Dcprecialioa1 Schedule 

(in Dalasis) 

•· ---I 

l~.i.ild,ings & other 
livil 111.gi.neering 
~>..:;rvices 

··- -
K1lance 

__ ___.._.___ --
Plant & Machinery 
:H'fluen t lll0 chard -
• .. U. etc. 

4lnolUlt I l(qte --v ;..J ... .:.. 
·~ v -

~-
<
... &. 

~ 

I 2.5<J, 

1~15'/.> 

I Year 1 2 I 3 I 11 5 6 7 8 
I - ·-

I Nil 
I 

ll, 19'l 110,91~-f 10,01, 1 
10,371. 10, 115 9,862 9,616 

436.5:~!3 - 1125,615 1114,9711 
-;------

404,600 3911, l.S5 Jt3h,623 375, 007 

17,433(2) I ~-;,9~0 -r~.9;9- 11?,a:22 
-- ,__ __ 

I --
37,1169 J2,786 26,68'{ 

447,721 -- I .. 
Nil 

-- t-----.J.- j I -1----1------l- - -.l--------J----- --·--
H.ilanc.:: Jif,1., nn 4117 t liJi /1 191, 5111 ;4::>., 5'/) '.299,753 262,28h :?2<), h')f.3 2(J01 811 

~~~ -~]~:~] 3~- I u~ ;~;=~~~-1-1.a~-~~6 1,w! ___ ~ -E·--~~-r=~ 
-~'~i.:_ _______ f_ ___ 1:~_1_1:_J __ 1_~~~·~~---L:_~_:~T_.::,:~~~--- 4,589 _:~2~~-,--~~·~~l~---- _:r:'fl·_L. ____ '_ 

--~-~J ___ ~-- ~~~°---11.-.~~---------
6, :.200 5' 580 51 0'.2.2 - --··-~- .. - ... - .. -.. .. 

l"urni t11l'e 10
1500 io;!, s·1 '1 851 765 NJ-, ) . ( 

- ·------·--·· ---· ·-+ ---+·---·------f--- --- -l-----------·--1---------
i~ilance 10~500 ') /1')() 8,505 ·1, 6)1: 6,8139 
... -~--------1-----~--~ f- ------+-----·· -~----- ----- ---
·rutal Depreciat~ t:3=190 ___ _2.5 1 /~-:.1_~~0~---6;,2~ 55:927 lt9,6>U __ 1i1o,:!3~ ·1-39~53..:__l.._67 1 ':~ 
&lance of Fixed 95o,.J~1j 582 1 111/t 15821 i'1llt 
Asset::; 

950, 398 
liiiiil•.:i••·-;..-

( 1) 'nU.s fit,'llrt:: reprt:sent..::; the 1'1xed As::;ets as sc:en in 0cht:dule II minus lalld cost but include::i the Cffit..ingency Allowance. 

(2) Cbly ti.iken at Jof., of full year due to low pruducLhn ( 3.75'f,)~ 

---~----



:nBLE XV ..ill 
llil_c~_s_:r:y f!;._ Vet!;i...£h:._M~~1.terl'P:Cc & H.e12air~ ~e~ 

The costs or machinery and vehicle maint<jl1anct: w.1d repair::> miiy be expL:cted to increa::>e over "",he; period:-

J-1achinery ( 10% increase:; P.A. after Yi::ar 3} 

---- -· ---~-~-.~~~ ..... ~-~~~-~,---~--~------------
Year 

1 3 4 5 6 7 0 

---------- ··- ----~ 
--------------·-· .. -____ _.....,...__ ... ____ ,... _____ _ 

'f, of ne\-1 cost 
MticipateJ. 

( fl46l1, l3?7) 

rJi l 

i--.-·-
-

r;.'1 11 ·-·· 
- -. '1:. -~---1~--l{~ -

9, ?.97 113, )') 

4.llh';~ 'i-.,:1 ).) .. , • 5.86'1> 6.JiN;l 
.. ____ ---· ·--------t-

'2'.~ 1 )CX) :2l1 1TP- ~~7. :21~;~ :~9 t 9Jl3 5 l:~0 1 h55 ----·-·.........___ __ ___.,.. ____________ _ 
Vehicles ('25·:'. incrtase P.A.) .. -- ..... ~- ' ------------·· --·-----~-

-- .. ---~---· 
( ''7 1 jOO} 

?.5i r---J·:,~r~~ ~--,-.~-T-6~-l~- I 7.1,, I 9. )'~ 

6G) ' Ulf~-- --1-;-0(,'>-- ~-.-):,:--1 1,M,'.i I ?.,{Y/'j I :~, 591+ 'jl,6 

~~ oi' new cost 
:\nticipated f 2'f, 

Total Cost -- - -E:J:-
0.1.· 11<.tintenancc.~ 546 91980 19 1 11/11 :n,~·~o ·~3,834 
and Hepairs 

---~-----'"--~----''--------- ---~ -----
'd, 1 '197 f29,'.H? ')~~. 532 

_......._ _______ ..... _______ _ 

UI 
o. 

........ 



./' 

.;n malysis of :rpenti.'1.g costs in Year ; , .:!.::-st £.'all ".[Car 'Jf product:L:n 

p~"lt viz:- - J 

Productic.;.'l Lerrel 

~d Costs 

r1 ariable Costs S1c,325 

Total Producti.c:n Costs 

Sales 

E Iliscountzd Cash ?low - Inte:':'lal :§e :if Ret'1!'!1 '. ~:momic) 

At Table x:u it :nay '::e see.'1 that 3l1 I.2.1. ( ::.Cxomic) of J?...':Jf, 

could be yielded. 

/ ... 

l 
t 

' 



TABLE XIX 

Ye ctr 1 

2 

3 

·--
h 

5 

6 

7 
---------

8 

CASH 
W'l'l''LOWS 
FIXED ASSETS AND \JOl~KING 

CAPITAL EV 

1, 200 

91 

Di st:ountcd C,1sh Flow - I .R.R. {Econanic) 

( lu 'fhuu!idl'ld Dalasi) 

CASH INFLOW ---,-
GROSS DEPRECIATION INTEftEST 
PHO"'IT ___ ------

8 132 

3) 147 

216 72 163 

--

2':>1 63 n7 

29U ':>6 1u8 

r---

J2') 'jO 7'j 

]6'/ '14 40 

ij(J(! 39 -

----

RECOVER AGE 
INVE S'l'M Elrl' 

17 

':>0 

23 

')8 2 ( 1) 

18 ( 2) 

(1) Hepresents .. kp1't:L'ld.l..:l1 v..:1lue uf Fix.,\ As:jeSt 

( 2) ll oriLlin<>l v..ilue uf fence1'. cledr1.:d sitl.!. 

AT 32.0',4 

TOTAL p .v. NPV 
usrnow 

u~o 1 <.:X>l .. , 

182 1309 

468 1261 

')(11 1163 
-

'177 10':>8 1 

4)4 ~43 

4':>1 793 

1047 

N.B. THE I.H.i~. ~illd P.V. found in the ~bove tc1ble luve been calc::u1dl1..:d dnµloying a µrogl'dHlllh d calcul itor-di:-..countinu 
frcim ye,.lf' 8 until Ul'V of .\p1H·ox 'll..:l'O i:; obldiUeli. 

--

~JI 
(J., 



- :;~ -
// 

_:' a.r.nery -=: it e 

i:i::.:.tec of weeti--:g :.:.eld at 10 a.r:i. oi:. .::;1 1 1:.: 1 ""9 at :.I.E.?. I.J. 

:::-rece::.t: - ::edical Cf:'"icer of ~=eal -:;:_.: 

::::iscussio:i 

?acto~r :::.spector ~:-edical , ::ealt~-- -:-9?t.) 

~g. ~irector of ?is:.:.eries. 

?~ysical Planning Officer. 

'.::enior Livestock Officer (::ides }. ':~::i..""ls) .-_b-J.ko 

: e::.ior :._rc::.i t ec t, :'.". '. -=::. 
~CO!lOrnist, ~:.~.?.I.D. 

":JFI:>o Leather Industry Cons-;.iltant. 

':'~e :n:=::o Go::.s-..:1 ta::t briefly l':lYi.ewo:.:. ta=-..=i::.g, tec~"'.'lolog-.r a:id 

effl-:.ie::lt ?roductiori a~d amplif:ioc.l t'..:.e aide memoire pre:;i-;o_r<:!C. ~ seo '.".:::e::: 

~:I), a::icl oc:tli::ed t:-:e c:-..aract:eri::;tics of 5 :;i;;es eval:.iated. ':'~e out

li:i.e. data for t::.e 5 sites ~-ras~-

:ite A - Immediatel7 to t::e ~Tort::: ~ast of Lb·~o ::adio Statio~ 

palm wine collection area) 

( T.,... ,-- t-:ie 

11 -rell removeC. 1'rom reside:: tial areac, :.ie;_:. cost of :iecessary road 

·ro::.ld :;,eed o~-r:: -~are:_ole. ?roblen •dt:.:. efflue~t iis-

::;>osal due to :::irese':lce of rice '"'.'laddies a:~.j2.ce-.:t to :':la:ip:rove s~~mp. 

'.:ite "3 

11 =-..easo-:-.:..~ly re:::.oved fron re::;ide-:-.tial area, road :::i:::'.:!. ?o~rer easily 

available. Lai::s W&. t er availa-~le ~t :_i.;:_:_ co::;t. ::?ossi':Jle problem 

~.·it:: eff'luen-t ::!isc::arge due to adjace::t oyster collectio:i area". 

c~ t!:.e small :~oll some few :-i:i..~dred metres ~ort::. -west of t~i.e 

ca·c!::;e:·ray on t::e Cld C'ape --.oad. 

11 /-.lt::ough curre:ltly removed f'rom resioe:.tial area could be a f'.lture 

reside~tial zone. ~e!'V'ices relatively easily available. :; ome do-.ib t 

e~ists re~ardi::g t~e disposal o~ ef'fl'.lent at t~is site as t~ 0 adjace~t 

swaia? appea:rs to be almost G lagoo:i. a"'.':d ::ig:1 dilution may ·.1.ot be obtained· 

:;ome JO met.:- ~s :-.or·t:. o:f t:-:e ci:ierna boardi:.1.g o:; the western 

a-:n>roac:-_es t" ~e=.ton ~ridge ( v:~ere t~:.e Boa.bab t~ees are viai~le) 
11 ~ervicas available but do~::,t e;:i::;ts i-- -:. areas regarrii::g s-..iitabi

lity (i) i!:et!ler:~a noxiomi~d.'..l:::tr/ ::i::.o:ilcl. ';)e i~::tal.le:! i":'! t:-:is virgi!l 

area (ii) w:1et::.er t:::e effl:.ie::it disc::arze oTo'...<J.d affect :!~arly oy::iter 

callee tio:::l if' t:-:.e eff'l:ie:it w~:, di.s-:::;.argeC: i:: to t::e adj~c e-:: t lagoon'; 

' 
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Si.t'e ~ast of t~e G.?.~:J. ?actor-; at Je~ton ~ridge (~ort~ or tee 

road). 

"The prese.::ce of t~:.e - """"' ... ~ -:._- ....... ~. t:~i.:3 as an 

industrial area, ·.rtilities ar8 availa0le a:::: t::e di:::c'::.:1.rg~ of ef~-1'.!ent to 

t'~""' area ~rould allow more ra=:icl dil::tio-:: t::a:: at -:::::~ ot=:er 3it:es". 

?ollo~·ri.."'lg an •1 on ::;ite" visit a::d f'·.irt::er elal.Jora-:::i.Jn of t::ie 

?roposed efrlue~t tre~tment it was agreed t~at site ~. ~rima ?acie, was 

~~e most suitable. 

':'~e e~ct site wouJd depend on :-.P.?.;.3. eX!)an:::ion r:>la-:!s and 

land owners:-:ip being c lari.f'ied • 

. \t t~e request of t::.e :~.:J.:-:. it was agreed t!":at t::e ta::..."1.ery 

s::ould. ::.ave standby pumps to ensure t::a t i:: t:::.e event of 90~·1er failure 

1=:;.e ;>lant could ::;till operate. Additionally ~~.'.J.3:. requested that t:"le 

~an~ery make daily checks of t~e fi::al effl~ent ~fit:: regard to~-

( 1) 8"!:lrome in ~ol~tio~ 

(ii) Level of 3ul.~~ide agreed. a color1:netr1c 

test could ·.Je enta'.:lisi:.ed _(lead acetate :;:>aper ? ) . 
3ta:ndard 

I 



Aide :.femoire 

:J. ·.'L'"'lters U. :: • Consul. tant 

Possib.le ~annery in ~am~ia - It's enviro~.cental i~fact and 

Mitigati!lg measures 

A) Introduction 

Un£ortunate.ly Tanneries from time immemorial ~ave been univer

sally categorized as noxious industries With relative.ly high 

pollution potential. ~rowever t~s view has not a.l.lol.fed f'or the 

improvements i:l Tanning Techno.logy w'aic~ ~as accured in recent 

decades. Thus, today it is ~ossible to operate a tannery with 

minima.l air pollution and £ol.lowi~g on-site eff'luent treatment 

aqueous disc~arges ere muc:1 lessened i:::l tox.:ici ~.I wi. th the environ

menta.l impact being greatly L-::proved. 

3) 3aaic ~arameters 0£ the proposed ta~ery 

T:!:lis tannery is ~eing designed to ?rocess all 0£ the Gambian 

Zides ~ 3!d...'"'l.s collectable. T!tls is ~ooe 80 Zides a day plus a simi• 

lar volume o~ akins. Thus tcere is little faar of rapid expansion 

in volume 0£ t~e ?roject. ~v~n wi~~ pro~essL,g 100}6 0£ Gambian :~ides 

& Sl:ina t!:!e tar.nary will be a r·1I1TI Tan~e:ry - about 25~~ in size co!!l

pared wi.t!l a ~ica.l f:.tl.1y r:.iec=.a-:li~ed ur.it in countrie3 ~-rith less 

.limited raw material supplies. ':'he 1ad product wi11 initially be a 

semi-processed f'Drm known as "~let 3lueil with only t:"e ~ejects bei:ig 

f'ul.ly finis~ed. Jai.ly input may be 400kg dried Zide (1200 leg Limed). 

In addition to waterborne pol1ution ta-:meries also produce solid 

wastes and in the tannery under discussion one may expect 15~~ solid 

-:.m.ste. i.e. 130 Kg/day. 

3asic Tar..nery ?rocess 

Leather making k)rocesses vary greatly according to end - pr')duct. 

However, the maj~r sequences are broadly sil!li1a:r. The major processes 

are listed together with the cheoica.ls employed(percentages ca.l~~latad 

as weight of ~aw material). 

j 

I 

I 



l_1ajor Process 

Soak (hehydrate) 

!..ime 

;Jeline - 3ate 

!?ic!<le 

~etan 

Finishing 

- -j2 -

·. Agents '.:i:iployod _.:.._ 

J.511 5ac-:eriaciae • 0.21~ surfac"tan" 

4':'.i Lime + 2f;~ : odiu.'1 3ul.p!:::.ide 

z;~ : odium 3 isul.phi te -+- ~ • 5% !:nzymatic :na-:enal 

6% 3al t + 1. 2';'~ sulp.huric/?orcic acids. 

+ 10% Cr...roma ':'a."'l:ling salt (25~~ :::r2 0)+1~·~ 

Sodium :3icarbonate( now lcnown as 

-'.'wf!t blue") or 15 3- 20% vegetable 

tannin. 

15~ Calcium f'ormate l~~ Dyestu£f':f" 

4r; mimosa extract C.~ s0t:'-etic tannin. 

4-D 3'..!1.p~"li ted ~r sulpnonateci oils. 

Insoluble ?igments (hand operation). 

v) Zxpected -::~aractaristics of' Erf'luents .:.: ~la·~ 

::1'£1-:ient:: ~ ~Taotes are derived froc 2 major sources 

1) tl::utilised. c.he!:lical <ige~ts and t~:eir derivatives 

2) Zide and ~air fragments a.~d partial protei.~ ~reak.down ?roducts. 

r' .. nt-:.idy in 1975 by T.nTI::)(J/t;1CP .:lUG.;e$tec! a typical composite tannery 

effluent, wi t.h water consuapt~ o:!.' 66 1.itres/~::g :~ide could oe L-

Sus:;iez:ded solids mg'--: I _, 2,500 

3. o. :JS mg/:, 900 

Sul.phi de mg/L 160 

-:hrome {Tri valent) mg/L 70 
Chloride mg/!., 2,500 

!T .3. If' less watt!r iz employed t:~e pollutauts will be proportionally 

eti"oneer. A more simplistic vieY of' t:!e ef'.fluent may oe the 

following 5 categories :-

1) Partially dissolved hair a..~d epidermal and ot~P.r )rotei~ 

tissues (accounts for over 5ocl, of' tl:.e B.O.D. loa.d). 

2) 

'.3) 

4' 
s) 

='.esidual sodium sulphide ( 1.o;~) 

:Residual chrome :'annin (-:. 
·- 2<Y;·) of' offer) 

Lime and other miscellaneou~ chemicals 
!Ton degradably dyes a::id pigment"3. 

I 
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!·!itigating ::e~sures 

I~ t~e feasibility study bei~g ?re9ared it i3 assumed that 

the following meas·..:re ':Till be ta!.:en. 

l.) .::::olid wastes -.;-fill 'be removed daily and tipped at approved 

site, covered. -.;nt::'- 'JOil a.."":d ~llo~-1ed to decay :iat:.irally. 

(:-:ide Trimmi~gs a.."ld ?las:_i::lgs;. (::i::icipal tip?) 

2) T:'-e i::itern:Ll drai..~age ~-Till ~e so d.esig:ied 

that :-:ig=. poll.uta."'lt lic,_C!ors may be segregated and treated 

a) 3ul.phides •.rill be oxidised i::t t~e ~rese~ce of a 

manga.."lOUS salt + ( S• level lowered to 20 mg/!.. - Wl th 

su~sequent mizt-:.:.re ~wi.t~ ot~er liquors may be about 2 

mg/Lin fL~al effluent). 

b) 8hrome beari!lg liql4ors "rlill be tre~ ted ~-ri t:C. al:cali to 

precipitate t~e c:-rome 

(The 'Jupe~atutent c~ome £ree liq~or may be gently pum~P.d 

out, (periodically t~e ci:..rome ~ydroxicte must be ~umped 

out dried sealed and buried). 

J) The 2 treated liq_•.lorn a'.:lo-re ~-rill '.:le ~ixed vit.::. t!le ot:her 

liquoro, eq-..!ali.:;eC. for 24 ==rs., given :::>rima:ry sedimenta

tion i:i a :'-orizor..-i:a.l ~lo~r ta:.ik and t:-:.e super:ia-:e!lt di::;

cl1arged to tidal waters. 

4) ~yestuf£ and ?ign:ient re3idues ~rill ~e directed to a 

land soakwa.y iT~:.ic=:. s: .. oul.d effectively elimi:late the 

small volume (o~ly 20-;~ of t~e leat~er is ex?ected to 

be dyed/fi~is~ed). 

"'!'!.nal Discharge 

7ith t!le above measures i::i force one -.vil1 have a virtually 

toAin fr~e effluent. The major cons~ttuents may be~-

Lime (Small amount not sedimented), other soluble chemical3, 

Zair ~ ?rotein degredatio~ products. 

As estimate of' t:-:.e stre~gt::. of' tl'-e di.-;c~arged e:fflaent ma.y 

be ;-

suspended colidScirca 1500 mg/:, Ac% reduction on primary 

sedir.le~tation 

i 

I 
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3. o~ ')5 600 mr;/:, { JJc>$ ·1 .. ,, 7) ") 

Chrome ('!'rival en t) l mg/L 

3u.lphide 2 mg/:, 

(assumi:ig Nater consumption = 66 -;~, _, __ g =-:ides) 
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~·~aximum :Jaily -:ater "Jtilization 

?ram t~e "Outline :?roceos Tec~ol.ogy11 it may oe se~n that 

maxi::ium daily water consumption :-1--:en ~:ides are bei!lg processed 

uay '.Je : -

:t' lo~-r 0 General 53.2 :13 

'.:"low s Julp!2ide 3earing 5.4 7.4 ·~J 

Flow c - ::U-or.:ie " 4.o 2.5 II 

:2low ;J ?)ye/:? igme~ t l. 0 i.o II 

Total. :'.:harge 6J.6 76.1 .. J 
.&.'.:. 

~owaver to allow for 20 - 25~ future expa.~sion it may ~e expeditious 

to have capacity to ?rocess ·.ip to 80 ::3 'fay. 

:?.eau.irements a.'"'lc cost for :'~"l!lery -:f'fluent :ireatment 7.Jnit 

I. Inter.'lal 1rainage c~an~els ~or furt=er :'ectnical details see 
11 ~viror..mental Considerations i".'l t::.:.e ::.eat::.er :?roducing . 

Indus.try." UNIDO /U?G?? 

U1TI:JO/IT:J JJ7/A.dd l/1ev.l. '/iena 1979 

A/ Approx. 30 linear metres o~ c~an".'lel cl.osed with 5 cm t~ick per

forated wooden covers. 

(:,ocal hardwood) 

3/ J ~ ets of dams 

cha!:.nel 

to allow flow to be directed at Y junctions in 

C/ 6 Sets of' course & medium screens for c::.an·.:els. 

II 

(25 mm & S mm grids~ 

Flow LL"le 
,.. 
Je 

Jee schematic diagram. 

A/ ~oldi~g z.!.! 8 MJ L• concrete 

ie l.lJm 2adius x 2m ~eep. 

To include large b1ad9d slow moving stirrer and ?umping 

facility to oxidation tower. 



;-./ :=:atalytic O::idation Tower. 

6 or 8 mm :nild 3tee.l tower Resin ::oatad internally. 

8 J:.:3 I:f J m :-iigh has r of o. 92m 

I::i prese-r::ce of' ~,ranganous ca talyet :::.eed air suyp1 ied at 

circa JO cu. f't. min :fror.i a ( 2 or 3 ::~r) ?.otary va...""le air 

b.1over ~ia. sin t~rad. :i..lucd~r::ie diff-.isors. 

JSLTC. 1967 • S.l. 154 

III ::::.rome ?low C 

A/ ?recipitation/Catc~ ta,~: 

70lume J rr.3. I:f .l. Sm dee::i. r = o. 8r1. 

~equires small pump to remove supe:r"!late~t c~_rome :fr~e 

liquor. A.lso s.ludge ?umP to oca3sionally re~ove er. ppt. 

:?ossibly 9t:!ploying 11 :::~0l:J:..GI:T 11 as :;>reci.pitati:::.g age"':lt. 

see J3LTC 1978. ~· 98 

rr Fl.ow 0 

A/ 3aua.lization ~ank 

3 d J 1 °4.8 ·,_.J. " t .Q d t m eep r = m vo ume = u ,.,u;:; ~orwar pump a 

J I,!J /r - PUMP ? 

needs 4.Sm stirrer at 2 - J J.:?!1 

3/ :~orizontal Flo'• Tank 

~or 6 Hr. :i. e tan tion s JxS = 18 •. 3 
•'• 20 g3 

• oach Tank •• SM x l.M ::t 2!-' .. average depth = lot13 

need 2 tanks for use .. ~ ... 1 S?are • 

GRAVITY 

V ~low D 

1~.~3 da 4l· y. If 3oakwa.y for 20 ::'ay = 20 !13 - ? :3~apa/3ize 

i 
I 
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~ffluent Treatment Unit - Costing 

Genarai Engineering& building costs obtained from ? • -r .:J. 

I } .. / I:lternal c:c.an~ela - I:lcluded i:i ·:miL~i::lg co..Jt 

?../ 3 sets of dams -.• 

c/ 

3/ 

S sets of 2~!:0VA3LJ: screens ( 1:100 
') 

Holding ?its ( 3ase = 4!-~~ = ·rails 

8f.:3 at 14/:J/MJ = 112 

eacnj·:~ 

lo.5 M2 of 20 cm concre~e -<· forr.i at 76 n;:.t2 = 14C6 

Jtirrer (£200)* 800 

:?ump (£200)* 800 

hand pump 400 

8 MJ :atalytic ~":ida t io~ ':'ower 

(Based on :: enyan '.!,uote • 50;':~) 

III A/ Cr. ~a:tch~i -t 

=::scavate J MJ ~ 14/"J/HJ 42 

9.,5 M2 of 20 cm concrete formed ] 76 = 722 

;?ump ( t ::r. - £SO )·:t 200 

rr A/ -:qualiza tion Tank - assume t 3·.ii:e::. 

(Ja:::e = 28 lll
2

• ·ralls = 56 :-:2 ) 

Excavate 42.5 MJ at 14D/!,~J 595 

84 M2 
of' 20 cm concrete .for:ied at 76D/:.f-':: 6,36A. 

3 tirrer ( ;:;:.500) -:• 

Pump (.z4oo) * 

B/ J ~orizonta1 Flow Ta."'lks 

3ase 19 !·!
2 "!alls 55 :.t2 

E%C&Tate JO MJ at 14/m~3 

74 E
2 

of' 20 cm concrete 
= 

formed at 7Sv = 

2,000 

1,600 

420 

5624 

500 

2400 

3518 

10,000 

964 

10,579 

6,044 

I 
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1 ~ 

20 ~:"' ~zcava te J 14 =/: .;~ = 280 

20 ~.:3 '.:ardcore /Store fillec! :; 27 ?J/~: 3 
= 540 

VT Discharge to sea. 

VII 

Say-100 M at 40 D/M = 4,ooo 

M:iscel1aneou& piping, valves etc. -:~ 

Mobil.a Sludge pump {sel:t' contabed :not~r) 

:·otal ::!::f:fluent :'reatment Unit 

(Cl.vil - 27 ,.025) 
(Eec:~anical - 19,SOOJ 

820 

4,ooo 

4,ooo 

4,ooo 

46,825 

I 

I 
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Annex- IT 

ReserYoir 1 days supply ::>ossibly same size as ~ffluen t 

~qualisa tion Tank ie 35 :-13 • 

:Jami stmken J m deep = r:. = JI;: 

~cavate and concrete 

'.;anvas or timber cover • 

• D 6~979 
= J 1,000 

40 mm ( 11-11 ) r . .;obile pump including pet-rol 

engine approx. 2E:p. = :'.J 3,000 

:nc,979 

Soak Pit 2 ~ 2.5 x 1.8 x 1 .. 7!1. 

Set l m i:lto gromid. 

Exca~te 12.5 ~13 ) 14 :Jj!-13 = 175 
3ase 

".) 

76 ':J/',·12 12.5 :.c ~ = 950 
~Ta.11s 28.2 M2 ~ 76 D/1-12 = 2:t.4J 

'J-:3368 

"!i tc the small i:lpu t, especially in t~e fi~is~ti.ng 

activities the ~ot water requirement is minimal. It should be 

su.:f:ficiel'lt to install a T"'.DI':f::.. ~u~O:?~J..lT domestic ce!ltral heating 

type package boiler - adjusted to run on dienel fuel. ~~us a oo1ler 

0£ 100,000 3TUs/hr. could ir. 8 Hrs. raise 1000 gals (10,000 lbs. -

(4.5 MJ) by 80°F' (44 °c). This far exceeds t:'..~e tannery's i~itial 
requirement. 

It is suggested t~at such boiler would require a 

~eader tank to support an indirect ?UMPED ceating coil Which would 

service a 4 ?~J hot water supply at 60 °c or so. J;uropea.'l'l cost for 

such installation would be circa £Stg. 1,500 therefore one could 

budget in Gambia for 9,00on (ie. sor-; upli£t). 

I 

I 
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Annex V 

p·ossib.le 31::.ippL-ig Tfeight J: I:istalled ?awer 

actual. 7olumes/~.reight.:; ~.n.11 d.epend on particular mac:hines 

se.lected. :-::areWi.th quoted typicaJ. data. 

:!!achine and •.reight {,"'T') 7olume ~·!J c 0 \•-- ... -. Plan Ref'erenc~ 

( 2) - Lime :>rum 
Ironwork, 9rive etc. 2.0 2~0 10 

( J) ?las!1er i.6 !1 "' ,. .::eO a.1 lO 
( 4) " 2.1 M 3.0 io.2 2C 
( 5) ?lat:form :3cal.a l.o 2.0 

(6) Tan :Jrum 
Ironwork etc. 2.0 2.5 10 

( 7) S .... '.l '.l:'fTITG 'II' I,... ""•: ...J. 5.6 8.2 20 

( 8) 3-P~ITTIHG !-1/C 4~9 7.4 10 

( 9) 3. ~r Shaver 1.4 J.4 5 ... 
(10) Dye drum 

Ironwrok 1~5 2.0 7 
( ll.) ?erspex ~r'.lr.1 0.2 l.o l 

( 1.2) :;kin 3 talca r a.a 1 • .5 2 

(13) ~oc ';tal::e r 1~1 2.a 4 

C14) s-. ·r • ~uf'f'er 0.9 2.3 J 
(15) Y! 3uff'ar l.J 5.0 5 
(20) Plate/ Emboss 4.o 4.8 4 
( 21) ~L::C':':-?S1TIC 

~-Cr\S~~ ' .5 a.o 
( 22) PI!r':~J:L. 

?"~l:.::u:? .. ~ 1.1 2.1 0 • .5 

( 23) C-ompressor 

0.5 
3oiler 2~0 

34.9 76.4 l.l.2 

Plus 5~$ for 8:!,)ares • J6.7 80.2 = 82 :tV.A. 

I 
i 



C"omparison of' F. o. 3. M/C quotes - In Dalasi 

:?lashing :.tic _1 -0 :If 

~lashing M/C 1-6 ~ 

rron f'or 
:>rum 2. 4 ~ 2. 4 ~ 

Iron f'or 
"Jrum 2.4 X 2.4 :If 

Sammyi ng ~.f./G 

:?hotoscan 

3"pares 

Drum 2 • .i:~o. 9 

':plitter 

S':a'le 10' 
a 

3U£f' 10 

II D/~'l 

f.ir :omp. 

Emboss 

P-inwheel 

Rotary Staker 

Cree 

~pare 

~:i.lson 

J1,200 

27,800 

13,000 

12,000 

47,400 

19,800 

9,400 

J8,6oo 

5,980 

5,5bb 

8,600 

5,140 

26,980 

14,400 

14,400 

GLe~ 

J2,500 

28,500 

l0,580 

9,620 

32,600 

J2,000 

15,238 

6449 

44,ooo 

13,000 

7,600 

15,000 

15,000 

13,500 

2,680 

10,368 
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Annex VII 

D;a.tt Temer Document 

The Gove:mment at the Republio ot Gemb:l.a is ew.luatiilg the iioesibili~ 

to :1natal& !lllLll tmm~~ It seelm ~ers- to supp;y the toll~ Plant, 

Mach1n9%7 am Serrioea: 

Offers to supp~ ahould be an illdividual machine 'buia u well as on a 
ocmzplete package 'basjJt. Offers should be 1n STG at Dents.bmark ~ 

Eleotrioi-V available = 400vol t 3 phase 50 cycles 

Group I - These must be A1 Reconditioned nth guarantees equivalent to 

n.W machinel'7• All macbines quoted to 1.nclude Drin ~~~'7 
Devices Start81'S ., e'tc .. 

Ret. 
No. 

Required 

1 1 ott 

2 1 ott 

Description ot machine 

Set ot Iromrork, stand acd drive SW.table tor a 

2.4x2.4m Lime Drum to l'Ul1 at 2 and 4 R.P.M. 

The Drum bod7 Will be fabricated 1n Gambia 

a sat o~ Dr.mi ii.Iid Foundation Plaoa 'lri.ll need to 

accompa.?l3' the I:ronwork. In particular the tollaw:ills 

mu.a;; o;J .i.;icluded Cast Iron Support Sta.eds, 

2 Heavy duty Tr.mions, !ttlea bored 1 Ocm. to 

al.low feeding, 'oeariDgs to match the trunion81 steel 

hoops "':: hold drum bod7 together, bronze or 

stainless steel bolts to fix to Ii-cmwork to timber, 

atainlesa steel door,SUitable motor starter am. 
n:t.tch gear,reduction unit acd V belts 

Set ot Ironwork, stand aZJd drive SUitable tor a 

2.,4m x 2.4m Tan Drum to 1'm at S 10 R.P.M. 

Detailed particulan as Ref 1 above. 

Set of Il'Omrork, stand and drive SUitable tor a 

2.1m x o. 9m D;re/Retan drum to 1'm at 10/12 RP!:!. 

Detailed particulars u Ret 1 above. 



No. 
Ref. I Required· Description of me.chine 

4 

5 

5A 

5B 

6A 

.. 
I 

8 

at 

9 

Group II 

Bet 

10 

1 

1 

1 

1. 

1 

.. 
I 

, 

, 

1 

att ?erspex E%per:1mental. dxum complete "1th stm:ld and 

dr17e. Variacle speed. S.iZe 0.6x0.3m or sjm:iJar. 

att ?leeh:1l:lg machine suitable for sldns. 1 .4 -Jr 1. c ii 
. 

work:illg Width.Ti.m:J.er Type 205 or s1m Jar mechanical 

operation. 

set Spe.rea tor nesb:Ulg machine as thought applicable 

to incl'Ude also 1 spare bladedFleehillg Cylillder &l'ld 

1 Rubber roller. 
-

ott Fleshing machine suitable tor :neshicg 118ht bides 

l'lr heavy s:LdeB. 2. 1 m work!ng W1d th 

set Spares for Side ?lesher as Ref 5A 

-- l'lat:fo:rm Scales to we:i.gh to 1 ,occkg. ~ ... 

cfi Sammy-ir.g Machine - H~avy Duty - 1.eM Wor.ldllg width 

sjm1 1 ar to Ti.uner Type 284 

of~ Spares tor eamm:,yi?lg machine as felt applicable but 

·to include also 3 spare sets of :'elts. 

ott Electronic measurizlg machine su:Ltable for measuring 

wet blue sides and skins 

The machines 1n th18 group W'1ll work at low capacity 

utilization and the maobines sought may be Reconditioned ar · 

at leas~ fl~ sel"'l'icable. Machines offered !llllSt include 

all neceasar,r drives, starters and safety devices 

No. 
R~uired Descrintion of machine 

Bandkn1fe SplittiIJg machine, w,,rki.ng Width 

1.4m as Turner Type 35 

i 

I 



I 
Ref. No. 

Reau:1.red n........intion ~ ~hinee 

10A 1 aet Spares tor Bcidlc:lj fe Spll ttjJ]g Macb:ine 

i1 1 an Si:lgle 'i1d th Staviilg mch:1ne, su:Ltable tar hidea 

u Tumer Type 122B or 322 working Width a.3M. 

11A 1 nt Spares tor 81ngle r.dth shaver to include alao 

ready lJl&ded cutting cyl.imier. 

12 1 an Rotary' Staker su:1.table tor aotten:1.ng aldn8. 

13 • off S121r1ng :nachine a1m11ar to Tuxner Type 117. I 

:i!'i t"ted. With Single 8Zld douole roller heads. 

13A 1 set Spa.res tor atair..;cg machine 

14 1 o'tt Butting :nachine Bingle 1'1d th as T'tmler Type 130 

o.25m worJC.ng 'lridth 

( Not Endless bacd) 

14A 1 set Spare tor above butting :actune to include also 

20 Rolls aa~ed papers. 

15 1 al'! Buttjng mchizm, Double Width, as Tumtrr 'fypee 

158 or 458. Working Width 0.6m. 

15A 1 eet Spares !or double Width Bufiillg mchine to include 

also 20 Rolla assorted papers. 

16 1 oft Plat:Ulg 8J:ld. EmbCIDBing mcbine, mechanical, a:lm:!Jar 

to Tulner Type 328. To be heated electr.lca.lly • 

To include 1 amaeth plate ai:id 4 embossing plates 

(Hair Cell, Pebble,Li.Zard and Peccary) . 
~orld.ng 1'id th 2.0m. 

16A 1 aet Spares for Plating/hbmaing machine, to include 

&lso spare bed. 



Re:t ~o. 
"-~1-i-" Deecrintion o"! mchines 

17 1 off Pimrheel measuring :nachine as Tumer 'fype 155. 

'N ork:l.llg w1d th , .6M. 

17A 1 set Spares for ?inWheel :neasuril:lg :im.chine 

18 1 on Portable Ccmpreesor Btli:table to o~re.te 

1 spray gun. 

16A 1 set 1 set spares for Compressor. To include also 

2 Spray Guns and their necessary spares. 

Group !!I Serrices 

In addi. tion to the supplJ' crf <;he above :mi.chines it 1s ecv1Saged 

that tbe ~ollowillg aeni.cee Will al.So be required:-

ll - Installation ,;t hchiner;r 

The machiner.; supply camp11D3 !mlSt supply the sem.ces ~ a ctcmpetent 

installation Engineer/?!tter to enaure tbat the plant is corree~ 

assembled, illBtalled and commiSsioned. 

The Gambian authorities will cover direct expenses nz:- Air fa.re, 

local subsi.etance allowance and supply local tnmsport and ensure 

that ~1cient labour 1s available to aseiSt the inSt.allation 

e?JgjJleer. 

T:rsjp1pg 

The machinery supply company !IZUSt ase1st in t:ra1n1ng the prospective 

Gambian lllLintenance ezlt:.~eer tor a 2 month period. Suell tra.in1Ilg 

my- be in the suppl.yir.g companies own f'a.b:l1 a rto~ecom1 tioning 

workBhops and Upossible should be augmented With serrice vi.Sits to 

European Tazm.iries. It being understood that tbe Gambian authorities 

Will be responsible for all the engineers personal l!:CP9n80•. 

- - - - -

I 
' 
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