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Summary and Conclusians

A IXecutive Summary

Following an indepth study of local canditims, raw materdal available and
merket demend it is shown that an export oriented tamnery,fully mechanised, btut with
small capacity, could be established in The Gambia,

It is envisaged that the tammery will be able to procsss all the hides and sikdns
produced in The Gambia which are now exported rawe The majority of the products of the
tannery will be initially exported in a semi processed state but over 208 will ke
finished in various forms to satisfy local demande.

Due to the low volume of availahility of Gambdan hides and skins, it has teen
necessary to proposed the employment of reconditlmed machinery to achieve a balanced
capital inpute A total capital requirement of le.4 million Dalasis should yield profits
riging from DR16,000 in year 3 to D4O8,000 in year 8, The cash flow would suggest that
3 lmg term loan of 1.2 millian Dalasis, at current interest rates, could be amortized
Ty year 7.

In additia %o the profit which w«dill -e geRerated by the tamery it must be
accepted that the availability of a range of leathers will catalyse the development
of the Gambian lLeather Products Industry and subsequently allow z domestic footwear
industry to be develcpeds (Possibly a semi mechanised wnit now wmder consideratian
by the Gambia Commercial and Development 3ank)e

The study details the treatment of the waste tannery effluent znd if the tamnery
is sited as suggested near G.P.MeBs at Dentan Zridge, minimal environmental nuisance
will be created.

It is strongly urged that if the tannery is %o be commercially successful, a
new parastatal company must be found = GAMTAN (?) - possibly directly controlled by
Ministry of Eeonomic Planning and Industrial Development, wi.th the active participation
of the Iivestock Marketing Board (L.M.B.), and the Animal Husbandry and Production
Mvisin of the Ministry of Agriculture and ¥atural Rescurcess It may be necessary to
remove the manopoly in the nide and sidn sector given IMB or ensure that IMB license
the tammery to act as its Agents (for a commercial consideratim?). To fully explait
available skills many of the Hides and Jdins Officers and assistants of the Ministry
of Agriculture and Natural Resources {MANRE), must be incorporated into the tamery and
its hide buying networke

The Tannery will require me expatriate Technical Manager wntil 3 Gambdan is
available btut due to the low thruput suggested, the tannery project will not veable
to bear the full cost of such expert md it is suggested that external aid is sought
t0 "top up” such person.(The expatriate must have executive authority not an advisory

roles




B Summary

1 3ackgrownd

In respmse to a request from the Govermment of the Republic of The Gambda
for special Industrial Services, WNIDXO ficlded David ‘finters, a Wited Xingdom
leather Industry Casultant to execute two assiguments (SI/GAM/79/801/11=01 & 02).

Shortly after arrival at the duty station, the cansultant's two job descriptims
were amalgamated and reoriented (with the agreement of the office of the Resident
Representative, UNDP, Banjul)e

The revised duties were:=

"The expert will be attached to the Ministry of ZTecancmic Plamming and Ddustrial
Development and will in particular be required to:=

(1) Prepare a Feasibility Study for an export oriented
i"let Blue" tammery ensuring as far as possible the
commercial viability of such project is of paramcumt
importance;

(2) Advise the Govermment in drawing up the organizatiomal
and technical requirements of such a tarmery and prepare
public tenders for the equipmeni needed;

(3) Advise the Government on the need for training in the
propcged tanning techniques;

(4) Advise the Government an possible means by which the
existing artisanal leather products industry may be
upgraded.

The expert will also be expected to prepare a final report, setting out the
findings of his missian and his reccmmendations to the Government on further actims
which sight be takene"

This feasibtility study completes the obligatims at 1, 2 and 3 aboves Item 4
and general are the subject of a separate reporte

#.th the approval of MEPID, the camsultant co—opted a techmical cowmterpart from
MANR = Mr, R.M, Taylor, Senior Iivestock Officer (Hide & Skins)e It being evident that
if a tammery were to be established, this officer, the anly Gambian to have any formal
training in Tannery Technology must logically bte part of the management team and thus
should be closely associated with pre project activities.




2 Raw Material
Based @M an =zlaiysis of IMB, hide and skin sales and discussims with relevant
authorities, a brief viszii upcowntry it would appear that a tannery could expect to

cktaln scme 22. 200 Hides peas and at least 22,000 3kins rea. (sheep and goat ).

There is 2 huge wmsatisfied glotal demand for semi-~processed hides and skins in
the "W t blue® state and 1t is suggested that this be the major productiaie 'Hth
regard -0 hides it is suggesied that 80% be "wet blue" for exp Tt — the balance being
finished to satisfy current Gambian demand md stimulate new and improved leather
precacts and pave the way for a future leather footwear industrye. WEth regard tc skins
a balance of 50:50 wet tlue (export) Finished (local) is thought feasible as tourist
requiremer. s are high Ior these productse It is suggested that appreciable market for

hair-on-skins mey be develcpsd as a substitute for gameskdn no langer available.

It wo 1d be realistic to expect the expatriate technical manager to have suitable

caltacts in e Yerlid mar.tt zud thus ensure sale of producte
4 Zmeo = Cwmmie Talues
The s3tuc r 2sstmes rurchases ¢f Hides and Sidns will be:=

From Abui ) Abbetadr at LMB current export prices (subject to an

index based on market pri.ces)s

rem Shler sures at aspreoximately double surrent prices being

offzred by LB [ order to crezate incentive for improved recovery ratee

The study asc -mes cncervative sales value scme 15% below the levels now axisting

In other \ricem cou vrics,
5 Machinery - Technology_= Puirchases

The available raw material at 2 above is mly some 25% of the volume normally
Justifyying a Tully mechanized wit, To mitigste this it is suggested that AL recondi-
timed machkiverr 75 murchased for the wet blue department and "serviceable" machinery
aly for the finishing secticn (where utiliza+i= will be below 107 of capacity)e
ALl Reconditicned machinery is nvailable from several ruputable companies and such
equipment carries guarantees eg “.valent to new !/C,

Although tem<2r requirezs=:s of plant and M/C are detailed in the study (imex VII).
the cansultent =<3 that more prefitable 2pproach may be to proceed by Private Treaty
negotiaticon will: the reputable companics listed laters M the bhasis of Public Tender.
there may be no <2 available in The Gambfa to evaluate the offers and certainly there

3 v A7 !
exhst a numicT 30 machinerv Suppliers who sne cannot rerammend.
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The plant and maciinery suggestaed will allow the produweticn of a :dAa vewsty
of finished lcathers for which local demand may be expectcde

6 Jte

The sitc provoscd has been c¢leared with all relevant local autherities - Plarming,
Health, Tichcrics, ctece It was svaluated with special emphasis o the economic dis-
charge of the tamncry waste waters and the avoidance of anviroimental degradation,

It is proposed to remove the majority of toxic materdals from these industirial
effluents, the resultant homogenized ligquors wili then receive massive marine dluticn.

2
It is suggested that a factory of some 723 M~ will be =rected an a quater or
a half hectare site.

In the event that the tarmery was open for tourist visits, landscapping would be
necessary and perhaps a sub tranch of GAI'CO could be 3stablished.

7 Mansgement

though LB have a monopoly positicn with regard to nddes and skins purchases
it is not felt that LMB have the necessary industrial orientation tc direct the project
and accordingly it is suggested that a2 new parastatal company = GAMSTAM be formed.
Thi.s must harmess the specialised expertise availetlc in the comtry - Thc ddde and
skin rersammel at MR, JAbuko and possibly me or two of the JAMHIDE staff from LS.

The tamnery sheculd e abls to 2ffectively centrol +the preparatiam of the nide

in the fiecld, cecllectin and buying as wcll as processing in the tannery,

8 Total Capital Reguirement

It is calculated that capital reguirements will be:=

Fixed Capital 969,508
Working Capital 411,972
Start up Capital 18,520
Total Capital 1,400,000 D
SRS SR R AT

As a new parastatal body will operatc the project the questian of cquity and loan
capital may not arisee The study assumes a lang term loan of 1.2 millim Dalasis and
a Bank overdraft of 0,2 millimm De 3oth at 1175, the long term loan being amortiged
over years 3 = 7 of the projecte

s v ren =




9 Zrafitabdility

Following losges in the first 2 jears cne may =xpect prefits to bew

Profit Profit as 7 of lang Term Loan
Tear 3 216,207 13,0
riaing to Year 3 D4C7,583 3Le0

I} may also be noted that the Internal la%e of Feturn (2conomic) is
some 32 4 and
the breakeven point a 40 /R

However of more lang term benefit may be the spin cff wdth improved and
expanded leather products and sven footwear production possibly due to the availability
of a full range of leatherse

10 Zxtemal dd/Training

The project being so small cannot te of intersst to foreign commercial partners
thus no jant venturs oxpertise is available,

Initially an sxpatriate technical manager must be employed. ( Poszibly also acting
as Generzl Marager)s. The project may not be able to fimd %he necessary highly

experienced specialist and thus axtemal 203 must be soughts A Gambian is due to depert

son to receive formal training in Lether Technelogy and must eoventually replace the
expatriates Ctier trafindng requirements can be arranged via the machinery suppliers
or finded directly by the project capital,

T Cxmclusion

Amecheniscd tamery is shown to be commercially viable in the Jambia provided
the guidelines detaileed in this study are closcly followed,
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II Hide and Skin availability/Quality/Value “forid
Markets % Provosed Prcduct Mix

In recent years, most comntries in Africa have taken actim to develop their
tanning sectors in order to maximise the value added obtained from their indigemous
raw material. 4is a camisequence, the number of marketted hides ad skins from
Africa has greatly declined. Thus, today, it would be msound to develcp a tanming
industry if it were reliant m imports of iddes % skins from slsewhere and for thls

reasa in this feasibility study anly domestic resources are assumed to be available.

A Gambian Hde % Skin availability

1 Hide Production/Recovery

“Ath a live bovine herd of some 300,000 me could conservatively sstimate
slaughterings at 24,000 pa. (8% OFF TAKE) (yielding a similar no. of hides).
However in the (early 70'3) there was some significant wnder-collectim or wnder—
recording of this material.

Tport statistics from 1972/3 - 1976/7 show export rolumes of 60 - 30 Y,T. pa.
Assuming an average wt. of 5 Kg./hide this represents 10 = 13,000 hides pa. The
low volume reported could be due to nan-recovery, wmofficial exports to Senegal or
statistical errors due to transit shipments via Dakar not being recordeds

i analysis of L.M.B.'s export invoices relating to 1977/8 and 1978/9 show
exports of hides at 141 and 124 M.T. pa. This could represent 22,0CC hides pa.
(iee. 88 hides/day for 250 worldng days)e

(¥.3. The analysis of L.M.3. sales invaices over the 2 year pericd

did not include any talancing Zor steck fluctuatio)e

Discussims with informed parties suggest that the availability of hides is
most likely to be as suggested by the L.M.B. data, and accordingly it is assumed in
this study that 22,000 hides pa. will be availatble.

2 3Skin Productim/Recovery
The 500,000 odd petty ruminants could be expected to yield some 180,000 skins
pa. (30% offtake is found in other cowmtries with similar pastoral, social and
religious traditims). However data from L.M,B. export sources suggest that from
1972/3 = 1978/9 mly 810 met. of skins have been commercialised armually. At an
average of O¢45 Kg this would represent 13-22,000 skins pa. and it would be realistic
to initially assume that this volume anly would be availabls for the tamery input.

3 _Imorovement in dide & Skdn Recovery/growth of tarmers inout

a. Hides

The current availabdlity of 22,000 hides pa. suggest relatively high recovery
assuming the offtake rate of &% (26,000 nides pa.)s In many other African countries
the offtake rate is cirea 117 which ma in the prear future be achieved in The Gambia.
Such offtake would yield 33,00C hide pa. 1.4 an increase of 50% over the volume
avaladle currently. a




4 Sking

For several reasms the rscovery rate for skins falls far short =f thet Zor
hidese [From a2 possible slaugnter of 130,000 petty ruminants pa. mly 18-22,00C
are commercialized (10%) in The Gambia. Thus in this sector thera is great scope
for improvement in recovery rate. The reasans for this low skin recovery rates

are varieds 7T¥0 major reasans must hei—

(1) The nn collecticn of the large number o1 siins from animsls
demestdically slaughtered at the Zids.

(ii) The extremely low price paid by L.Me3. to the producer which
gives no incentive to commercialize this product.

Indeed at a time when the "World price for similar raw skdns is approxs 4e3 US
dollar, skin F.0.B. (08,00 skin) it appears that L.M.2. is mly offering less than
D1.0 per dry skir., 'hen me assumes that the labour to 4dry such skin must te 25 or

more bututs it is juite clear incentive for recovery of siinsg does not 2xiste
A dynamic tamnery management could ranidly increase the 3idn avallibility by:-

i) Paying a2 more realistic price for the raw material - sufficient
to be an incentive,

(i) ™Msuring that at the Tds sufficient salt is available (even crude
marine salt) at all major towns o allow a shert term curs Lo he
sffecteds “Hth 2 tamiery svailable it will nct be necessary to frame
dry tae skdns (unlikely tc e bothered with dmring the Id festivities)
out 1t would be quite realistic to expect a handiul of salt to te
sprinkled an the sidn even at festivals.

In the esvent that the volume of skins available did doubtls it would still be
possible to process them within the plant later suggecteds The hides will aly occupy
the drums for 5 days week and skins could be processed during the weekends - 200/

1000 per drum, Thus capacity will exist for some 30,000 skins ra.

At the Bids it could prove sensible tc employ the hide drums for scme weekdays
giving an increased thruput. (dependant an the management it ~ould take from =10
years to obtain significant growth in skin supply and thus it is not realistic to
allow for this growth in the financial projectims included in this study).

3 uality/Volume of Cambdan Hides 2 Sldns
Value of hides % skins, and the subsequent leather (an asgential for a feasibility
study), varies from comtry to comtiy and even from district to district and sometimes

includes seasmal fluctuation, Value of this material is partly based m the breed,
age and character of the animals but is even more influenced by animal husbandry candi-
tims and ante and postmortem defects.

T s -
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In the case of Gambian hides it was not possible o obtain first hand nowledge of
the potential leather making juality as no industrial tanning is nractised and the
few pot tanners were anly utilising low grade skins.

The consultants own view based a visual examination of raw hides & skins seen,
is that Gambian hides cught to be a liitle better quality than ¥igerian nides
especially talking into accowmt the fact that Gambian hide derivesfrom Ndama cattle
whereas most Migerian hides are numped Zebus Ihiortunately Nigerian butcher hides
are no lager quoted in Trade Journals, However Zast African hides are qucted
manthly and used to be + 2% of ligerian Products.

With regard to skins it may be suggested that Cambian quality is not equal to
Northern Nigerian (Red Sokotos or Kano Browns) and are more akin to the mixed breeds
found in Kenya. A discussion o this peint with the Tarmery Manager of Bata Tarmery,
Senegal, cmfirmed that these views were realistic. based m the Gambian Hides %

gidns, Bata had tamned in Senegal in the past.

In most situatims a good guide to value of hides & skins znd subsequent leather
is the export price obtained @ free lorld markets. It is in this respect that some
doubt is reiseds As may be seen at Fig. I overleaf export prices obtained for Gamhian
hides was less than 50% of prices ruling for Kenyan hidese This low return mey be
due tos-

(L) amell volumes available.

(1) Poor/expensive freignt facilities Gambia/Zurope

(14i) Iack of speciali= expertise at L.M.B.

(iv) Inherent defects in the material not visible to the consultant.

The consultant however feels that (ii) and (1ii) above are the most likely causes
and would suggest that with a virile tannery management, with the specialized expertise
available it would be realistic to expect sales values of Gambian semi~processed export
product to reach 30% or more of the values obtained in East Africa - fromuwhich area
export values are lmom to the consultant,

The situatim regarding Gambian skins is somewhat similar. L.M.B. buy at less
than D1.0 per plece, exports at DieO per plece (Septe 1979) yet the export retums
in East Africa, at the same time, were equivalent to D8 per plece, raw.
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£ Hdorld lerkets

ls It is suggested that initially the Gambdan Tanrery would produce wet blue
products (a semi--processed form) for export. The 'ferld Market for this product

is wide open and tre minute Cambian volume would have no effect an the mariket.

Jost otier develop’ng cowmitries nave now advanced to processing and attempting
t0o export Cru-t or Finished leathers and in these states the market is becoring
competitive (v 'th most cowmniries having to subsidise their exports). This advance
in other count.-ies has created a vacumm in the primary semi-prccessed state (iece

et Blue) and no difficulty should be experienced in export marketing the ocutpute

2, The Garbian domestic market for leather is an wmknown quantity. Currently
it appears that ~uch of the leather utilized in leather goods productian in The
Gambia i1s purchacad from Seregalese pot tammers. ™M a short trip up cowuntry the
cansultant only s°vw cne operatimal Gamtian tanner. A1l of the artisanal leather
goods produvcers (vizh cne sxcemticn) reperted that their sidn leathers were chased
from Senegalese sc¢ ~wes at from 5 - 7 lalasis per sikin. They furvher reported that

such leather was & "ficul: %o cbtain 2nd lack of

%_l]

1pply was Me of the major producticn
canstraints.

Turrently auily sheep and gzoat sidns — vegetable tamned(albeit crudely) - are
avallable = the lcca’ merket. The absence a7 farmed hide mzcans that suitable materiz’:
ars a0t avallab’z for =any =nd-p ctse Thus there must exdst 2 local demand for all

-

leathers and in raridc lar for improved quality materizi,

Certainly “ie aval 3bility <f nide and skin leather in wvarious forms, well pro-
cessed should catalwvse t:e producticn of novel and improved leather preoducts in The

Gambla, both for dem~stic cansumptic zid tourist purchase.

In other Africar cow -ries (Xenya) it has teen found that following the ban m
gameskin productim, “touri:its have been prepared to purchase, in significant quantiti-c
"Hair-a "sheey and goat - e major requirement for such product is freedom from holes.
good shape and interssting h ir pattern - The arz retail at 7 - 3 US ‘ollars (D13)
and ane could think In terms f D10 ex factory, 3Such product seems suitable to expladt
in The Gambia faor Tourist Trad-.

D Provosed ?Product Mix
1. Hides
It is suggested that the ma_:r product woild pe iet 3lue (unsplit) for export.
However 20% or 5o may be found not suitable for such sxport purpose and there should
be sufficient domeztiz market to a-sorb this ;iiume of lower quality material in e
three states:- !




a- Vegetable tamned sale leather 3 = 4 mm or so for sandals/chappals
{currently 1 mm skin is employed with serdboard packing yielding an
inferior product);

b. YVegetable tamned 2 mm softer leather, suitable for sandal uppers and

heavier type ladies handbags/triefcases etce;

2. Chrome tamed, lo& mm, dyed and pigmented corrected grain type leather

(same end uses 25 be)e

The actual proportims cof a/b/c for local market mey caly ve determined when
the real characteristics of the Gambian aides i3 discuovered and local demand supplied

and analysed.

For the purposes of this feasibility study it has been assumed that 30% of Hides
are exported in the et 3lue States The valance is costed as chrome tamned pigmented
leather (¢) {the most expensive to process)e Aissumng efficient tannery management,

e could ~onservatively =xpect nide leather sales %0 be:=

22,30C ) 304 et 3lue xports = 328,300 It 3 5edC USS £57 (fe0ebe)
) , .. _ o
at , ! { Dalasi ;.11); 586,C8C 3 (1)
30 £t~ hide ) 20% Pigmented = 132,0CC @ 33.0 fi'= 396,0C0 3 (2)
Yide leather sales =0682,380
. . a2
Uote: (1) Xenya et 3lue Leathers in 197C were 7aliued 2t D75 US$ It
Id 2
(2) Heny2 Pigmentad Leather in 1579 was sgudralent 0 345D £%
2 3kins 22,000 sikins availabtle peas

54 may well disintegrate during processinge.
Thus 20,300 available = 50k export s ‘et 3lue.

10,450 skins at 43 US$ dozen (7.4 3 each) = 277,330 (facebe) (3)
éfﬁ Domestic market :=

15,225 Tegetable tarmed @ D7 each 036,575
5225 "Hair on at D10 each ' 052,250
Total 3kin sales D166,155

Total Projected Sales Hide & Skin
Leather DLy i43,222

(3) Kenyan Jet Blue Skin 1979 exported at US$ 56 dozen.




E Cost of Raw Hides 2 Skins

Subject to the settling of management/mancoly structure, (see next chapter)
it is assumed that Hides & sidns are purciased by the tamnery at the following prices:= ) l

Hides 50% from L.M.3., Abukc at D3.1/Xg (current export price)
504 ccllected from "up couwntry at Di./¥Xg avecage
ieee graded from D2/Xg - 0.5 D/¥g according to juality
(possibly double prices currently paid)e.
put cost = 22,000 @ 5.9 g 54,900 Kg @ 3.1 = 201,190
64,900 Kg @ 140 5 bliy900

26,290

(]

&

&)

Sking 50% from L.M.3, Abuko at DL skin
504 up cowntry at D2 skin (double current price)

Input cost = 22,000 x I3 = A6,000
Tetal Hide % Skin Input cost =0332,090
Freight on Hide & Skin (see Table 7II) = 12,907
Total cost of Hide & Skin delivered =344, 297

F Buying Price Structure

In additian to paying extremely low prices for hides zand skins, possible czausing
some measure of nan reccvery, IMB alsc have an irratimal price structure for hidass
is an =xample =

V4

M3 pay up o 1.00D per 1b for a 4 1b aides (2,72 xg) this may

7ield 1C ft2 of leather. Thus effective cost of raw material = 0,33 ) ftz.
but LMB only pay Qe4D per lb for a 13 1t hide (549 &) which should

yicld 20 ft2 of leather, Thus effective cost of raw material is = 0,17D ftz.

It.may be seen that a producer will receive up to D6eO for a 4 1b hide and mly
D5e2 for a 13 lb nide !

Certainly a premium is usually payable for the better quality smaller hidey, usually
this is of the order of 10=-20% not 1CO7 as abovee.

A realistic btuying price structure may be calculated when the tamnery has proven
the weight/area yiclds.




ITT Maznagement Structurs. Technical Assistance, Training

A Vanagement

nder the Gembia Livestock Marketing Act 1975, the IMB have a manopoly positicn
in hides znd skins destined for "mechanized processing in The Gambia®™ para. 23 and

+he ammexed schecduls).

Governmental authorities originally suggested to the comsultant thiat accordingly
IMB shoud orerate aiy tannery proposede dowever, the consultant arfter riewing LTE's
hide md skins activiiies (see previous chapter), feels strangly that for an efficient
commercially oriented tammery operatian LMB does nct have the correct industrial
disciplinte and orientatian and certainly has anly little expertise in this field znd
suggests that a new corpcrate body be formed to operate the taniery. Possibly GATAN
(3ased like 7MC0 at MERID).

[
ct

is wmdersiced that LB are reluctant e lcocse their manopoly as the hide znd
skin secticn iz %thelr mliy profitable activitye. Hewever it would be a short sighted
development strategy 40 citinue exporting raw hides and skdns so that IMB may surrvort
its other loss miking activiiles at the expeise of 2 tamnery with its great potential
spin off.

The simpl-ct.zoproach would be 4o removs the IM3 mancpoly = this would merely
require “he delsiia: of aides and skdns Srom the scheduls of the Act (possibly a
legal nctice would ciffice).

.

ce a guasi commercial agreement by which LB would license

o
+
+
'( D
H
O
ot
(o))
=
o
o
Lo
(o

GAMTAN L0 2c% a3 its upeowmitry tuying agent. In return for this IME could receive

. of the T mery Profii (33%2).

In this stuiy it hes been assumed that some such proposal will be agreed [ The
hide buying agrzement = yielding the input prices guoted earlier would be part of
this agreement, X1 index of world price of hides being used to adjust price paid
for Abuko raw materiall’,

B Technical Assistance

1 As discuszed later it may be seen that given the expertise available in the
Hide and Sidns secticn of MANR, mly <ne major staff deficiency is clearly visible.
The Technical Mzrager mist be an expziriate ~ May e needed for up to 3 years. e
must be in an erceutive po~itim (not advisory) but will need "toprdng up" by an
external aid scurce, He may need %o act as General Manager (or Managing Director)

in the early stages of the projecte.




The persan appaated tc this pest smst have had many years sxperisnce as tamery

Techmiical Manager and General Manager and ais major duties will ber=

(1) In cocperatiomn with appanted cmsuliing engineers and/ ar
PedeDey finalise detailsd angineering drawings for the
tannery;

(2)  Assist in placing the purchase orders fr the necessary
plant and machinery mnd wudlding;

(3 Supervise the installation of iae plant, machinery and services:

(4) Arrange to commissin the tannerty:

(5) Train the necessary staff in their dutiecs;

(6) Fulfil the normal Smctims associated with rosts of Technical
Manager/General Manager in a1 commercia tamnery.

2 12 it is dedded to imrlement the project,y it could be axpedient if a consultant
were appainted for some 3 - 5 weeks %0 cmelude the Private Trzaty negotiaticon with
machinery suprlisrs in associatim with Lhe Jambdan authoritiess This would a2llow
rapid purchase of the plant and machinery when the praoject was finally dunded and
greatly shorten the pre-operaticnal period ad thus reduce initial lcsses,

Such csulitancy would need:
a) Unlimited telex = telephane faciliiiss o
izise with potential suppliers;
or  b) Iravel to Turope to vizii the tetantial supplizrs,

Pogsibly extermal aid cculd fund such eansultancy.

C Installation, Training

Normally one recommends that tamery machinery is purchased from several different
sources in order to obtain the mcst cost effective machinery from specific specialised
companiess In the present project, due 0 its small size and the necessity to employ
recanditicned machinery it is however recommended that 211 plant be purchased from e

sourcee If this approach is taken it should ve possible to obtain the following yo. .
esgential services an the best terms. The machinery tendering companies must be asked
to supply installatim and engineering training, in addition %o the machinery and plant,
@ the following termse

1 Imstallaticn of Machinery

The company must supply free of charge, the services of a competent installaticn
fitter for two manths to ensurc that plant and %/C is correctly assembled, installed
and commissioned, It being agreed “hat the Gambian Tannery Project will cover direct
EXpenses 248,




Ar fare, local subsistence allowance, (sufflént <o cover lst class hotel, food and
incidentals) and supply transport, as necessary, as well as =nsuring Lhat suffcisnt

Gamtian ZXitters and labourers are avallahle 0 assist she installastiom angineer,

n such case the cost of installing tie taming ¥/ ¢ should e

Tepert Ttter - Ar fare 3 3CCC
' " 284 @ 100 lalast "da:f £CCO

2 Zamtdam Fiters (2CCD 2.1 12C8
4 Labourers (ix5ays 2 3:3D) 7CG
J105C0O

I TMEwES

2 Trainin

1) Training Jor Prosvective Maintsnance Mgineer

The tammery eo_ui;xnent supply cocmrany must also te grepared .to surrly 2 manths
training/mrictical sxperiance Ior the frosreciive tarmery maintenance angineer,  uch
traiaing should e in %he suprlying companiss own Jatricaticn/recondiiining worisheps
and i possitle should ke augmented with service visits to Iurcpean Tarneriese It
being wmderstocd that the tammery sguimment surrly company will supply such servics
free of charge with the Gambdan Tamnery Prcject coverding all drect ccstse

In such case the ccst 2or cverseas irzining of <he Zamkian Maintenance Mmgineer
shculd te:=

Ar Fare D 3CCC

Jubsistence Allcwancs

£0 days @ 12C Dfcay 720CH
2102C0
E -t ]

o)

(1) Assuming that an sxpatriate temner (fechnical manager) is =mployed, the

timal Trzinin i rement

reguirements for extermal tralning shcould oe drastdically roduced as mest persamel «wdill
be trained cn the jobe It may ne that il the Senior Iivestock Cfficer (Hides % 3kins)
iz appcinted commercial/iministrative Menager. (Yust te the dly logical appaintee as
he 13 the mly Gambian with sore formal itraining in leather manufacture) it would be
expedient to gve him a refresher course Zor 2=3 weeks in Turcpe visiting tanneries
and chemical supply industries, laboratories (c.z Wattle Industries, (UK.) Zayer Z

Bquuol‘c’ c.o )0

* Subsistence allowance suggested 13 dependent an count.y vizited,
The 120D/day may ve too aigh for UK but £00 low il Fel.Ge




Such programme could be arrangsd by the sxpatriate tamner who would use his own

contacts Lo arrange 3 sultable idinerary.

The cost cculd be
Amd Trip - Jagola/urcre 4,200
Zuropean Travel = local Zxpense 1CCC
284 21 days @ 12CD/day 2520
27520

(1) It is understccd that the Ministry of igriculture and Natural Resources
are sending a student for a2 full dipicma course in leather Technology to Nene College,
7.K. He would be the logizal perscn to take cver from the axpatriate Technical
Manager, as this training is teing funded ty Government scurces 0 charge nezd fall

am the tannery.




I7 Selactim of Location/Site

The four major factors in selecting a sultable locatiom f£or a2 tamnery are:-—

le Availability of raw material

Be Availalbility of water

Ce Possitility of economic disposal of =ffluent

Dy Avallability of suitatle infrastructare and in particular the
availability of extemal sngineering facilities as a small

tamnery camot be sell sufficient in this respect.

In the situatim in The Gambiz, it is svident that anly in the 3Zanjul area
are the requirements of Ds to e fulfilled.

e mejor protlem of site selection is that many of the swampy areas, wnich
seem suitable for effluent discharge, are ad:acent tc oyster collectim, ®ishing
activities and no respasible person weuld wish t0 cause camtaminaticon of these
valuable lccal food productse It was this anvirammental fzctor which sverode mest

others in the discussim of possitle sitess

Accordingly five sites were visited and evaluated oy the camsultant, A meeting
was held with all interested Government parties. 2rief details of the locatim,
advantages and disadvantages of the varicus sites may te seen at ymex I where 3
minute of the zbove meeting is availatle, from whers ii may e seen that 3 cchicensus
opinicn was that 3lte I, immediately 4o the 2ast of the G F.M.32. factory at Dentan
3ridge {some 5 dme from 3anjul Town Zentre), appearsd z suitzble area {on the nortiaern

side of the rcad 2t grid Red. Cke 244 396 sheet 10/II. DeCe3e 3156 1G78)e

it a final meeting held m 4 February 1980 with Messrse 3athcilly and Renner,
(Plaming Office a2nd GPMB) it was agreed that %o afford GPMR sufficient room for
future expansicn, the potential site should be moved some few nundred metres to the
east (a plan is to be prepared %y Mr. Rathcilly's office).
Initial bhasic land requirments are for:-
728 M2 Building
220 ‘f‘ Iffluent treatment

To house this, with scope for future expansian, a minimum zite of 4 nectare
could prove suitable LCx62¢5m (= 2,500 !'12). If 1and i5 freely available, a % ha
gite would 2llow goed landscaring facility.,




It has bee™ suggested that the taWlery should be opefl for ak hour or so 2ach

day for tourist visitse In this event some dosks and possitly a GAMCO sub tranch
could be established.

A Raw Material Availapility

The site suggested is ideal for recelpt of hides & sidns from ibuko Abbatolr
as well as ™up country® supplies.

B Availability of 'ater

A large main with pressure of 50 P.Se.I. is an the south side of the main road.

Thus anly 3 = 4 hundred metres of coamectimn will te necessarye (will have to be
sk wmder the road)e.

C Effluent Discharge (see ymex I and II

This site i3 the most suitabtle of the Sive sites 2valuated due to the high
dilutim which could be exvectedse The PYD architect =nvisages nc serious problem
in handling the treated effluent to the sea ty way of a flexible pipe affixed %0 a
buried tree trmmk groyme.

D Infrastricture - Megineering/Tacilities

'ng only 5 wm Srom 3anjul the sihc is within rcach of the best facdilitics

(]

that The Gambia has to offcre It is assumcd that the tamnery would have 4o arrangc

£0 1sc the faciliti_s offcrad at the FUWD and Perts Authcrity 'lerishepse.

M analysis of the watcr has beaen roquested tfrom GUC but not yet recc? vede
When an analysis is available it should be sant dircet to the Consultant or to
WIDO to obttain confirmation of cuitabtility for tannery usce




v Fixed 4ssets/Capital Requirement, Cost of Land,
2uilding, Plant =nd Machinerv

A land Zequirement/Cost

It is understood that the lz ° suggested for the proiect (see Chapter ITV), will
ither be Government owned or if in other hands could be ottained Jor relatively
small compensation payment as it has not been developeds Thus for the + or % ha
oropesed a3 reserve of 25, 0CO should be suflicient to cover all items ncluding any

legal fees,

5 Site Clesrance/Tencing

Assume % ha site obtained and cleareds nly + ha site fencede

Assumed 40 x 6245m

2
Site clearance 1o/M” D 5,000
Fencing 205 linear m at J40/M D 3,200

213, 3C0

i rement/Cons.

(W]

The reguirement for a tamnery cnly calls for a Mzht steel or timter frame with
asbestos cladding, However, its floor must be acid oroof and carefully sloped (see
effluent)s A 10 ~ 15 cm reinforced floor is required in general areas and specific
foundatimns for certain plant. Possibly the lower 1 m of the walls will be of ccncrete
tlocke FVC sheet corld partdaly substiiute the ssbestos cladding to snsure adeguate
izht.

Mscussion with members £ P.%.D. architects department, suggest that cost of
tuilding may be from 4CC - AECD/HQ’, this seems rather nigh o the consultant and cne
would suggest further enquiries in this area to see if lower cost could be obtained.
Commercial sources suggest 2501:)/)/!'2 should provide an adeguate building, However in
this study a cost of L..25D/H2 1s employed (this includes preliminery and general cost.
(P aG).

From Fig 2 overleafl, it may be seen that requirements are:=
, 2
Main Puilding 52M x 12M = 462, W
2
Lean - To 36Mx 3M = 108 M

78 ¥ xt 125D/ = 209,400 D

In the event that is is decided to oven the tamnery for tcurist visits it may be
necessary to landscape the site and 2 reserve for this,of 10% of building cost,
may be suitable = 30,94CD

NB. No staff housing is visualized as the nly expatriate is assumed to

be "topped up" by an external aid source and this should 2llow normal
persanal commertdial nire of accormnodaticn.‘

I . .
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Hardstanding for Vehicles
Beam liouse

Tan House

ftetan/Dye Ioom
Stake/Buff Rcom
Finishing hoom

Finished lcather Store
Fitters Shop

Technical Office/Laboratory
General Manager Office
Clerical Office
Pigme.nt/Dyc tix Room
Hang Dry

Board Dry

haw Material Store
Chemical Store

WC

Horses 1.8M

Bo: Tricks 1.8M x 0,9M x 0.6M deep

VUL OF FIG 2

2

[couE e e S I W

2 Soak Pits ~ 2.5M x 1.8M x 1.5M deep

Iime Drum 2.4 x 2.4M (2 ~ 4 RPM)
Fleshing Machine - Skins 1.6M
Fleshing Machine - Hide 1.8 or 2.1M
Platform Scale

Tan Drum = 2.4M x 2,4M — 8/10 RPM
Sammying M/C - Type Turmer 234,
Splitting M/C ~ Type Turncr 35 - 1.8M
Single Width Shaving M/C

Dye/Retan Drum 2.1M x 0,94 10 KEM
Perspex bxperimental Drom (O.6M x 0,3M)
Wheel Stake — Skins

Arm Stake -~ Croc

dingle W.dth Buffe. — With Dust Exhaust
Double ™ " " v v
Sclting Tables

Conditiciing/Sawdust Bay

Pad Table

Soray Yooth

Flabe/Fihoss Mochanid cal

Phobtoscan

Finwleel Measuring M/()

Compressor



D. Effluent Treatment "mit

. . T
A brief ocutline of the effluent treatment scheme proposed 1s given at Anmex II.
The prime essential is the stream into four specific classes according to t
canstituents. This is outlined at g, 3, 2 full schematic outline of the plant may

be fcund at lgSe l& & 5.

Specificaticn and costs o7 the 2ffluent are detailed at ymex III & IIIN from
where 1t may be scen that estimated cost of treatment plant is:-
Clril - 27,0250
Mechanical - 16,80QD

Total 46,8250

E Cther Civil Mgineering 3

Drum foundations = say 1cr!3 at SOOD/L3 5,0C0
Soak Piis (costed at imnex IV) 3,268
Reservoir ( M " weoon ) 1G,67%

F Serrices

Boller/Calorifier {see imex IV) 5,000
Head Tank (3 high) (1) 3,000
Main Tlectricity Supply {quote G.J.C.) 13,0C0
Internal Zactricity 19,2C0
ater Camnectim (G.U.C.) 4,0C0
Intermal Vater cannection and ralves 5, 0CC
46,000

3 mmEI

4B Jo standby generator is costad as 311 sources say ty 1981 GUC vill
be able to offer a cantinuous supply.

G Consulting Meineers

It i3 assumed that the final sngineering drawings will be drawn up by consulting
engineers in close coopsration with the expatriate technical managere. 3uch consulting
engineers would 21so supervise the constructim of the buils a1g and installation of
services. It may be prudent to budget for 1%

Of site, pbuilding, effluent treatment and other civil engineering and services
il.e4 (Dl&éi,él?-) 1% = MD,SélD-

H 7ehicle

< Aas

1 = 1200 cc car (Duty free)
1= 1200 cec Pickup ( " ' ) 2622000




FIG 111

Pits

Separation of Tanncry Efflucni Flows Approxe 1 3 200

Intemal drain channcls - Possibly channels approxe 30 cm deep
and 30 cm wide in flow with rebate to accept perforated wooden

COVETe

Crude screense Coarse screen of 25 mm grid followed by a 6 mm

SCredie

Septi C

w/c

Beam
House

Dy Work
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Schematic mtline of iiffluent Treatment Pl:nt

% Approx Scale 13 100
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Plan of rffluent Preatment Plant
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ST tree lquor to equiliation

#'rom
Tannery Tank at Flow O
Catalytic
?ﬁ‘m‘g oxddation
tower
“low C

- Cr (OH)2 ppt asglurry pumped out weekly? to drylng beds
2rom
Lannery Supematant Cr free to eyuallzation at Flow O {Pumped)

<hrome holding & ppt
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1

: 100
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\ To Sea
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Tank
C Flow O
“From 5
From C Pump or Gravity }
f'rrom
Tannery
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Horizontal Flow Tank




I Murniture

mirnitures for Offices
Typewriter etce 105 000D

J Lzboratory
To have minimum facility mnly L.e. 2ench/sink/oH meter/faw

flasks, test papers, Hydometers,etce. should ve well cared for 3,000 (delivered)

K Fitters 3hop
It is assumed that all major engineering works will be subcontracted £o0 P.¥ele
or G.Pe.4. and thus mly a basic set of electric hand t£o0ls and 2cists and sparmers,

etce will be needed 3,000D (delivered).

1 Production Machinery

~etailed in Table I overleal md qualified in the notes following the Table.

7.C.3. Jost o Plant z /¢ D228,3CL
Ocean freight & clearance (I) 24,310
Insurance (2) Ly334
Duty Tree -
Road Transport (3) 24220
Hre of Crane 1,000
Installation (see Chapter III) 1C,
Icecal items = Trums 21,500
" " - Hdorses/box trucis/Orying Boards Ly 000
Total cost Plant % ¥/C delivered and installed 357,168

(1) 80.0 5»!3 at pound Stge 55 M3 + 194 + 13.7% + 74250 1,‘-3 ( flder Dempster quote)
(2) 1458 of FeJeBs value

(3) 37 M T at 10D MT/Xm.
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TARLE I Production Machinery

o
[
1

Tost Jalasis |

amex TI & VII) T.0.3. costs except local items

o, Jeguired Plant Imported Local
1 dide Flesher le2cr 241 m 31,200
1 Siin Flesher 1.0 m 27,3C0
1 Lime Drum 2e4 x 2.4 M 12,000 7,50C
1 Platferm Scale = 1 Ton 15,30C
1 Samrying M/C 143M 12,400
1 Tan 2rmm el X 264 12,000 74500
1 Splitter 38,600
1 Shaver 25 cms 5498C
1 Dye Drum 21 x Oe% m 3,40C 54330
1 Perspex Drum 2, 2CC*
1 Sidn Staker 3,940
1 Croc head Stalker 2,280
1 ffing M/C 25 cm 5,500
1 fing M/C 4C cm 3,500
1 Plate/Imboss press 15,000
1 Hectronic Measurer 19,3CC
1 Pinwneel n 1Ly llC
1 3et Compressor and Zuns SyiL0
p 3ailer z Tank {Included in 7 7 Zervices)
Sub Total 262, SAQ 21,500
Spares 106 of the above 26,261,
Total ¥/C  T.0.B, 288, 90L D 21,500

* (Consultant's estimate




Noms coimam o

Nctes o TARL: T

Budget. estimates were sought from four Zuropean srecialists in recoanditimed
Tannery Machinery as well as 2 3razilian scurce:-
Yessrse (1) ARSNDNK, Tilturgh, Holland;
(2) Xarl GLINX, Sacknang, F.R.G.
3) G.le MURPYY, Venstcon, Yerks, Mgland
(L) Fdward WILS(W, 3ootle, Liverrzool, Mgland.

N

—

At the time of preparing this secticn of the feasitility study,gquotes had mily
veen received from two firms GLITK & MURPHY. Accordingly the cost estimates were
accepted from such sources. Compariswun may be seen at imex Tl.

However, the cansultant would like to 20 on record as suggesting that Messrse
“dward WILSAY whose gquote is expected shortly, have a prime reputatim as a w/c
reconditioner, and if necessary their products, even if marginally more expensive,

should give trouble Iree serrice,

Although it is suggested that a1l /7 ne purchased from me source to obttain serrices.
installatiam and training, in the cost estimates, e has taien in general the lowest
cost quoted from the two available scurces as it is felt that i the supplier mew the

whole order was in jeopardy, ne zould meet the lower price 2f any ane or two wWiltse
In two areas the juotes are not directly comparable.

(1) In the drum irom work suctes, Yessrs GLZIK dc act quote for cast
iron standse Therefeore 1i would ze necessary tc build at scme
expense cencrete bearing plinthse In this casey the nigh st
of YURPYY has been accepted as it includes standse MURPHY however,
does not juote for drum door Irame, but no doubt these could be
obtained given some negotiatian;

(ii) Hth regard to the embossing M/C, it must be noted that MURPHY juote
for a reccnditianed Y4/Ce GLIK quote for a "carefully checked 4/C"
(not such high standard)s It is assumed that any supplier could
maten the GLENK quote for 2 checiked M/C which should be acceptable
tecimically.

With regard to the drums, the M/C supplier is expected to supply all metal parts
and drives The Gambia Ports Authority, having viewed a drum at 3ata Factery in
3enegal, and received specificaticn from the cansultant, have guoted to produce the
drum 13ing 75 % 5.0 cm hardwoed (3" % 2") at the following price:=—

2, m X Telh m = 07,500 (7.5 cm timber)
241 m x 0e9 m = D6,500 (5.0 cm timber)




18LE 12 Fixed Capital Reauirsment
Ld 7 5,00C
Q rarance/Fencing VE 13,4200
wilding  VC 305,40C
landscaping VC 3G, 940

Effluent Treatment Plant 7D
Cther Jivil gineering VE
Services VU

Cmsuliing 3 zineers VG
Vehicles VH

Furndtures VI

Ilaboratory TJ

Mtters 3k VK

Plan%t & Macine-y Installed

Sub Total

54 Contingencr

Total Pixed Ca;itecl Zequired

[W¥]

Cost Dalasis

-4
2]
b}

;
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71 Tannery Coerztian

A Crerating Days

It is agsumed, in general, “hat the tamnery will ocperate five full days per week

s

iece 250 days peae Due Lo the nature >f famery Speratims 10 'shert days” can be
affactively employede 3ome additional days wdll alsc te necessary, when full pro-

duction is reached, to process the skinse

However, 2s 1s normal with tamery operatims, scme weekend weridng vill oe

necesgsary to ensure continuity of processe For the purpcse or this study I math =
1
12 of annual activity.

3 Capacity Utilizatim

The capacity of the plant excceds the 22,0300 hides md skdns apparentiy available.
The drums have some 20% or so 2xira capacity. 1200 of capaciiy is deemed to te the
productia of &8 hides znd sidns per daye The surclus drm capacity should yield

lower stress mm the drums and allew any producticn losses ©0 te racovered.

C Productim 2uild up a2nd Proiect Implementatian

Is shcwn o ®ig VI overleaf,

3 Q2utline Process Technology

Input
Daily Input - 38 Hides at Z¢9 ¥gidry =ach
" v - 3C 3kins at Cek5 Xg/dry 2ach (see later)

Leather manufacture is stdll today, very much an "art" md no 3derfinitive process
is available, However for costing and design purposes the typical process sutlined
below may be suitable, It must be realized however that cach process may te apprecia=
bly modified by tie technical staff wno operate the tanneryes

In the present situatim up to 5C% of the bovine nides «ill be received "green”

(fresh) from the ibbatcir at Abukes It i3 imverative that these hides are not dried -

S ——

processing green nhides should yield a far superior leather, pcssibly 207 enhanced in
value, as it will avaid the degredatian due to the drying process and subsequent
rehydratim.,

e operaticmal problem will be whether to rumm mixed batches of fresh and green
hidese This will entail soaidng 1alf a bateh 2 days 2arlier and then completing the
tatch by adding the fresh hides prior to Limings The consultant's persanal preference
would e to rm separate batches perhaps wiih 3lightly different chemical technclogye

A vt g .




FIG. VI
ACTIVITY 1T11'1

G CHYDULIL

YEAR 1

(TARGET)
YEAR 2

Preoperational

Complction of Installation commissioning & Production [Build up

AUTIVEITY 1 4 bg [} )

LT |/ ANN : AL SRR |V SN ¥ GRERE P-A o SR VAN & NN 1 - NS o AN I 30 12

laployment of fxpatriate Tanner

Dotailed Ingineering Plans* (1)

Site Clearance/Fencing

Building

Installation of Servicus 4-.

Purchase of Effluent Plant (MECH) e

Installatim of ¥ n ] )

Purchase of M/C o |
Iclivery of M/C i - '

Installation of M/C

Poersonnel Training Overseas (MBCH)
" o " (MANAGHI)

Comm ssioning of Tannery

Capacity Utilization #

* (1) Fxpert Tanner/PuD/Consulting
ngineers

10 10 20 20 LO 60 80 100 100

il4Be Although on the above timing schedule it is suggestoed that the majority of preoperatiunal activities will be cmpleted

—_——— e s et e o




To achiseve this aim it would be necessary to lightly ealt <he fresh hides for 1=-2
days wmntil a batch was formed. (PRerhaps a Vantocil spray would be efficacious)s
However from the costing and design aspect it may be expedient to assume that all

are dried nides. Originally in this feasitility study it was assuned that skins
would be processed in batches of 25C skins svery 3 days or so, This would require
two special drumse (2,1M x C.5¥). However the capital cost of these two drums would
mreatistically high (even i nmartly locally produced) and accordingly it is suggested
that batches of 380 skins be nrocessed every d week or so (25 batches x 88C =
22,000 pcs), employing the larger hide drums. (If necessary the skins could be
processed during weekends). It is Durther assumed that the sidns are selected in
lime or mickied conditian for Vet Zlue for axport or vegetable tamned for local
market (50:50?)e Half the pack being held over in “his state wntil the other half is
processed.

Qutput

Although in the product mix for hides discussed sarlisr several end products
were suggested, for costing purposesy ii may te expedient if two products only are
calculated = &C% as Wet Blue for export

27, as pigmented side leather for domesiic mariete
Similarly for sidns the costing will be based m -
50% as et Slue for export
50% as 7egetable naturals or Hair~mn for domestic market.
{Selectimn of sidns may be made in raw limed or glcikled cmdition and e selectim

must be held in a white lime =r pickle liquor for a whilz).

Inter—-coeratimal "leights

Hides

88 Hides at 5.9 kg each dry = 519,2 kg day

Ixpected limed weight = 2807 = 1454 kg day

Tstimated yicla = 30 i‘t2 per hide (Ref. 3Bata Tamnery, Senegal)
Estimated split shaved (1.5 = 1.8mm) Weight = 0426 kg/i“l:2 = 8432 kg/hide
Skins

skins at +45 kg trimmed
Lime pelt yield = 1 kg/sidn
Estimated yield = 5425 ft2 per skin
Effluent Streams
0 = Cther (General Liguor)
C = Carome bearing liquor
= Sulphide bearing liquor
= Dye/Pigment liquor,

o O




3 Tvrical Processes (all chemical offers based an real or =st imated iime weight)

1s Hdes to Wet 3lue

Input = 28 hides

1454 kg 2stimated Iime weizhte

Themical Total  Ef{luent
Process Plant offsr . Turztin Incut  Stream
20K Pits 2 changes 3I waver 2 Zays 4 353 2
2 Reqd csach plus S Tzepcl Ze31 X8
2e5K1e3X1eT M plus 0.05% Zacteriacide Ce?3 %2
JRY JRUM Relitlels M Trum - iar -
Side n norse - -
Green Flesh Fleshing Y/C - 3
1IME In Drum 3G% water 200 20 nrs 1e2 M 3
2 - L 3PM Z Sodium Sulpitide 2941 kg
Periodically oo Sulnhydrate 1he5 kg
Z¢ 3% Hydrated Li 30ek X2
“ash In Drum -om “ater hr 1.5
TLESE Tleshing /G - 3 3
Scud If necessary
by nand - -
Trim I Table - -
Jeight Platform 3cale (3asis for Zurther orocess)
DELDE In Srum:-
- a/washx? 3 - 10 P 15C% ater 20 ns Lel 3-13 2 {ors?)
K ater 2t 2677 P 2.2 W 9
- b/delime " " 1e5% armcnium sulphate 21,3 kg
. add
- c/bate Je3% Pancreztic 3Zate % hr bek |
Ou3% Armenium Chloride Lels Xg
Drain
PICKIE I Drum S=10 RPM 70% llater 3 hrs 1 c
7 3alt 108 g
1o Sulphuric acid 367 ke K8
Q¢ % of Formic acid 3C% 2.5 g
(to pH 2.0/2.2)
N U oo Add
% Commercial 3 hrs 131 kg
Chrome Tamning (¢111
Salt (264 Cr,y 03) penetrated)
Oe1% Pmgicide 1e5 kg
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Chogdcal Total Zffluent
Process Plsnt JrZer Duration Input _Stream
Basify In Drum 3=10 RFM add 1,5% Sodium Bicarbamate il T.3 21,0 kg
(well Hluted in % additians) = ’_COOC

HJaul - - - -
yorse/Drain  In special arca - 2 days -
Sammy Sarmying ‘1/C - - c
Srade 3Select rejects ficr

local finishing
Yeas e by Tlectranic ¥/C

Jow ¥nown as '"WET aLoE"

The above water wtilisatim/effluent sroductidm is based m 3 medlum float tech—
nologye. dowever due +o extreme temperature 2 langer float may be needed, additimally
tamers always over use water bty scme 40% due partially 0 nousekeeping needs, etce

Tus it may be realistic ©o double these ncminal water usages:=

To “et 3lue Jorinal “jater Useage Dudget Water 'Isezge
3 -

S 267 M0 Sels

C le0 7 260

9 - -
me——— e
~ 7 e -
ég.sé# ag&z'&cz

Hdies 20 Tinish (assume initially 2C% = Rejects = e ~nisned for local mariet j.

Chemical Total  Iffluent
Process 2lant cffar “uratin Inout Stream
Split splitting #/C
Shave 25 cm Shaver
Wedgh (Basis for future
process)

TTUTRALIZE Tn Drum 2.1x0e9 1 Assume L6 g
2 = 10 RPM:=-

a) “lash i 2007 “later 20 ¥in Qa3 1‘3 o}
») Neutralize * " " 2004, Jater £0 3eCeGe  Co3 1P o)
1,5% Sodium Bicarb 2,2 i@
¢) Wash woowoom 2007 ‘later 26 Min Oe3 ¥
RETAN 241x0s9 ¥ drum 70} ater 3C Min Oul ¥
g = 10 3PM 2drani gan 2N 3 %2

idd 37 timosa Ge 3. 20 ¥in Le5 Y8




Therdcal Totel Zff1luent

Process Plant Offer Duratio Laput  Stream
Add ! Retan 540 am w1l 3 kg
exhaust
OvE 81D F/L 8 - 1C RPV 1007 Water 10 C % nr Si5 1E 2
1 Dy 15 kg
Add 27 3andelix O = ar 3 ks
1e37 Sandolix TWL Ze2 kg
1.7 Raw Jeets foot oil Le7 Kg
Y'Iash " 11 114 Drcai_rl
157 Yater 5 rin 222 3

Haul = Horse — Sammy - set by hand = hand dry = sawdust condition - stake = voard dry -
selcet ~ buff (single and double width) — dust = impregnate - plate — pad = spray cost
(twice) = plate or emboss = spray top - measurc.

Note: ‘'ater comourptizn - wet tluc  Iindish for 20% of thruput =

Jominal Zudget
I A~

Flow C BISOI; Zes
w C \:3 0N ,.‘-3
‘.low D .L&- 54 o L.
—_— ——s

Total lek ¥ 3.0
e—mnans e

Note: Pigment and resin consumptian are governed by type of leather being oroduced,
Seme tymical usage is:=-

Recuirement Zor 1000 7% - Zecuirement Sor 122,000 £t -
Filler = ege 3. 200 3 kg Soids
" ege Tanofil 4 5 kg 5066 MT
Pigment Pasts (FuPuI.) a5 g 0085 T

Binder eg. Zcryl 0u5 kg 1e25 1T
Paste Top %0 kg 0026 MT
Lage. emulsian 5¢0 kg 0,06 MT
2« Skin Tammage 880 pisces, 25 times P.Ae

A = 880 pcs to delime, LLO pieces tan (chrome)

3 = 440 pieces vegetable tamed from delime stave
Assume lime weight = 880 kg,



- d0 -
Chemical Total  Zffluent
Process Plant Crfer Duratin Jnvut  Stream
Trim legs Chonper on wood -
block
S0AK In hide pits 2 change of water 2 days 1hoM o
0u 2, Tespol le. X8
0.05% 3acteriacide Qabds 4g
Ory Drum In drum 2t 4 i hr
ApM
IDE In drum at 2 2004 Water 20 ars L7 W s
REM 3% Hyde lime 264l kg
2.5% Sodium Sulphide 22.0 kg
1.0f 7  Sulphydrate 2.3 kg
WNash " 200% ‘Water = hr 1.76 M3 3
Haul
Flesh By machine
Scud 3y hend if
necessary
Weigh 3asis for Process (assume 1 kg pc.)
future
a) Wash In drum 310 Twice x 2C0% water sach shr 3.52 HB 3
Azl
b) delime "™ " " 1007 water 20°C % hr 23 ¥ o
¥, Ammandium chloride 2.3 kg o
c) bate Add 0.5% pancreatic bate 2 ars Lol %g
Drain
d) wash now " 1504 water 3 ar 1432 w 0
(Jow only ¥ pack 44O kg limed weight)
Pickle 704 ater 1 hr 0031 W o
8% 3alt 352 Kg
1.0% Sulphuric acid Lelk kg
Ta Add 107 commercial 3 hrs L kg
chrome tanning salt
) 337 vasic (.26% Cr, 03)
0.1 fungicide Dol kg
Basify Add up to 17 sodium Mtil Lel kg
tlcarbonate to pH 3.5 beil

HAUL - plle 2 days (special area) = Sammy = Grade = Packe

Test 0. X,
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Mote: Water consumptiom, sidns to wet blue:—
Flow Q0 1G.7
S ‘05
C 3

>
Ut

8]

L

(@]
pa

|

Total 23058

AP s . .-

Skins to vege tanned finish — 44l pieces = lime weight = 44C kg as wet blue

process wntil completiam of deliming then:=

: Total =ffluent
Process Flant chemical Offer Duration Inout Stream
Condition Drum 8 - 10 T 40 Yater 1 hr ot M 0
6 Salt 2beL ke
Osé? Sulphuric aci Zeb kg
Ce 7 Chrome + hr 2ol Xg
Drain
AN " " 10% Mzter £ hrs, 0L W 0
15% Mimesa GS 56 kg
3% iater 2 hrs Cel3 w o
0.2% Sodium tisuphite Ce88 kg
Drain
Iinse L " 504 Water 0 mins Ce22 W 0

Haul - Drain = set by hand = oil flesh =and grzin - nung ¢

o half dry = reset - iry -

£luff flesh = seal flesh with mucilage = air off -« measure(dependant on rsquirsd =nd

product whether stake or nct)e

NB¢ The small amownt of chrome employed in this process is completely fixed.

(3]

Chemical Recuirement and Cost

May be seen at Table IIl.

Persamnel Reguirement and Sost

3

May be seen at Table IV and Table Ve
G Utility Cansumption and Cost
May be scen at Table VI

H Freight on Hides and Skins

May be seen at Table VII but in the costing is included with raw hides and sidnse
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T™mical Jmual Therdcal Zecuirement and Jost

Zased N MT.lne ©ICeSSS ChNGICEy at

(7o process 22,000 Hde + 22,3CC Skins Teas)

Y.Te lest 2 Jmual
Jrnually ver M. T. Zost = 3
Tcapcl- Qe 77 72 iCs7
3acteriacide CeiBd 25CC 430
Commenn Sait 28a5 pie 3133
Sodium Sulphide T 352 36L6
Sodium Sulghydrate 369 15C0 5350
Yydrated Iime 9.3 36C 3458
gmonium Sulphate SelS 750 Lces
Panereatic Zate leRl 2710 L4329
irmenivm Chloride 1432 780 360
Sulphuric Acid 3.30 787 221
Farmic Acid Ce3 2CCC 1400
Chrome Tarming Salis 3343 1865 57L51
Mmgicide 3G 25CC G785
Sodium Icarbenate Zel 5S¢0 3426
Tanigsn A Ce75 2580 152C
¥ mosa GS ’ .78 13CC 417G
etan 340 78 Jlihh 23373
_ye Cel8 3CCC 2CLC
Sandeliz O Je 7S 15 34272
7 TIL e 35 5512 3582
Raw Veets Toot Al Cel3 20CC 260
™Mller ¥,S. 2CC Ce6 3160 2C86
" Tanofil Qs 56 72U 1798
Pizment Paste Ce86 2880 2L
Jinder - Meryl 1625 2643 3200
Paste Top Oe 26 2120 551
Laquer Tmulsim Qe 66 4380 3221
Sodium 2 sulphite Cel2 12C0 2L
Sulphe Fish il (Hand ail
Teg sidns) Qe22 2065 L3k

Manganous 3ulphate Cel? 24C0 288 = 134,262 D

Total [ 3ee over)




[}
[N
1,0
|

The abcve chemical costs were based m bulk discount orders for a large tannerye
In the present case the reguirements are much smaller sc it may te that a Duriher

5% cost must be allowed.

Prices mmths based m Octoter 1979 actual prices m ZeIl.7 basis for ancther
African countrye

“hers Zurcpean prices erployed have zdded freight of 28C Dalasis per M.Te ©0
cover freight and surcharges and nandling {Zlder DJempster zucrs)e

TABLE IV
Perscnnel Reguirement and Cost

Post Joe Jeqd. Zrace Amual Cost in D
Ceneral Manager (3) : w7 10280
Technical Yanagzr (2) . b 3100

Commercial/idmine (3}
Purchasing lanager z

a
s
O

3300
8136

s}
o

Foreman {3eamhouse)
(Tan & Tnish) (4)

Semior Accounts Clerk

8
E

Clerk 1 L/5/% 2352
Store Clerk ! %/5/% 2352
Stencgrapher z 3 2540
Maintenance Mmgineer 1 0 L1620
Driver 1 L 2028
Watchman 2 2/3 1644,
Total 259340 P, A.
ne Syma

Plus 157 uplift tc cover pensim payments
and other social venefits D632

Jotes: (1) To avoid the necessity to adjust salaries for annual increments, etcs
in each year of the cash flow account, it is felt axpedient to cost
posts camstantly an Step 3 or middle grade of multizrade postse

(2) As noted elsewhere it is assumed that this post must initially be held
by an =xpatriate. For operatimal efficiency, it is =ssential that the
expert is in an cxecutive positican (Mot Advisory)s The amall scale of
the project precludes the possibility of the tamery paying the expert's
full szlary and allowencese Thus it scems essential that sxtemal
3ssistance must be sought to "top up” to acceptable levels,




b Y

{3) It is ssswmed :hat this post will be fMlled Sy the Senior Livweetock
Cfficer (Hdides and ’i:cms) - ¥Ministry of Agriculture and Natural
Iesources, sbukoe

(L) Ideal candidates for these posts wculd be found amang <he lirestock
assistants (Fdes and Skins) 2t \buko.

(3) Ia the svent that a suitable 3/M i3 nct available, &5 would te
acceptable i the axpatriate tecduricsl manager iniiially also hold
thils post mitll 2 suifatble candidate was trazined, It would, in such
case, be n1ecessary {or the sxpert to aavc axtansive commercial experiancsz.

TiBLE 7

Job (llocztim

Iabcur
Ictal 3id.13od Scrdisicllod hsigllied
Stores 1 1
Scal/3eamhouse 2 1 o
Tan,/Sammy 2 1 :
Splic / Shave/ s 3 L 2
Dy 2 2
Findsh 2 1 1
uent 1 1
Fitters 2 1 o
2
7 5 5 s

Zogt = nual cost at 300 days peas to cover skin zrocessinge
nnual Cost

Skilled 4 2 La75 D/day = 3550
Semisidlled 6 9 3,75 D/day = 4750
Thsidlled 5 3 3,50 D/day = 5250
Total n20e2g
Plus 3337 uplift to cover
Cbligation for gratuitees = 221223

If the tamery project is implemented, nc drying of nides and sidns from ibuko
abbatcir will be necessary. Thus a large dumpcer of IMB/Gamhide staff would be
redundant. (currently smploy 3 office persaincl, % in Stores, plus 13 labourers).

The new project coculd cosider =mploying some ~f these persamnel but must asure
that mnly those who accept realistic industrial discipline weculd be suitable for
tamery employment.

N -
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TAZLTE 7T
Rility Consumpticn
Tectricity (1) Z0st Pedts = DR7,230
Diesel il (3ailer) (2) 2 50L/day = 12,500 L Deza " i = 012,500
q
Yater 16,427 Wpae (3) = 3627 at [ 440 x 107 zals " 7 = D12,C57
Total Ttilities 3524737
b

(1) Could expect cirea 250 Zwh/day (average 30 Xva) i.c. 52,5000 mits pre-monthly

till may be
54208 wmits at 23 bututs = D1,198
LO ¥XVA maxe demand at 126457 - D1,067
¥enthly 3111 2 22,265
IITEDE S

(2) Allowing for inflatim cculd assume 1 lisre = 10
(3) 250x 56317 = 15750
B3P = 575
235 x 445 = 162
16487 M3 Dede
TASLE 7IX Freight on Faw Hides & Skins

Assuming 5C% of supplies are delivered free from sbuke by IMB one may have
to transport

11,000 Hides at 5.9 xg Glhe3 MT
11,000 Skins at Os5 kg 5e5 MT
70e L4 MT

Commercial quotes for 5 Tan  loads Basse = Zanjul and Georgetown = 3aniul of
D600 & D300, were obtained. If ane assumes average cost of D550 and assumes anly
2 Tans loaded per 5 Tan lorry. &Swmwual cost would be 12,907D




TABLT TIII

T

Iten 2
#Hdes % 3kins - 1 mcnth 28,750

iork in Progress (Finished stock)=—

™port 3aies 3 months 165,352
Local Sales 1 mentn LG, 407
Chemicals = 5 mantis 7C, L38
Cther ‘.C/‘, 130
.

L11,972

TARLE IX
J "Start In Costt ¥ 3
Trzining 7,7
ite Survey 3CC
S
Total "Start Up? 18,52C
]

* This study is sufficiently detailed to avaid need #or further studies in
this sector. The expatriate Teche lanager in coopera2tim with cansulting
sginesers shculd te atle to detail all tecimical requircgente.

¥ Total Capiftal Required

5]
Pixed Capital 365,508
Jorking Capltal Li1,372
“Start up’ costs 18,520
Total Capital Require 1,4C0,2C0

L Scurce of “mds
It i3 suggested that the Total Capital Reguirement of le4 million Dalasis be raised:-

1,2 mllin D = Log Term Loan (L.T.L)
o2 " D = Bank overdraft facility

O

In this study it is assumed that the LTL wdll be m th following terms 7 years 2t
11% Interest. 2 years grace being allowed and then the loan being amortized with 5

annual equal paymentse

P e
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Producrtion Cost Srofitabpllity

The production costs may be seen at Table XI overlear. The date
i3 drawn Prom ~arlier chap®ers as well as Tables XIT - {VIII rcilowing

Due to major erratic fluctuations in international hide >rices
(tnerefore leather prices) it would be unrealistic To include an inflation
escalation index. Zxport valucs of ‘'wet Slue® on world market will auto-
matically be adusted to bdalance internaticrnal increases in fide price,
chemical and other costs.

In the sales plan it has been assumed that export sales are on an F.C.B.

basis with local sales ex factory.

3 Profitability

p———

This may be secn in Table ZIIT overlears

It may be unotad that it i3z orojected that In the first 2 jears accumzlated

-

losses of 35C,0CC Dalasi nay be incurred nowever from year : significant orofits

could be expected,

Projectad Profits {(Gross
J

Year 3 Yzar 3
Gross Profit D 276,207 Daiie - D 4C7 . 383 P.ae
Gross Froflt as
¥ of Capital Investment 18% - 14%
1,200,30C D.

In all arcas this feasibility study nas attempted tO be >n the conservative
. . . . 2 ...
side. Yeild of leather from hides is assumed to be 3Cf£t~ Hide whereas

others suggest 32ft2/Hide.

Input prices suggested to be paid to primary producers are apprecially
above current leg=ls. Sales prices of leather are well below levels found else-
where in Africa. an extra § mentias is allowed for the prcparation activities

(Fige VI. Chapter VI).

However it must be stressed that the study assumes efficient management,
acceptable tachincal uality of product and the use 2f roconditioned machinery
in a cheap, lcw cost, building with no prestige project trimmings.{(It is important

that capital costs do not exceed those suggestaed) .




TALBE XI

(Further Details at Cash Flow & Elscwhere)

Production Costs in Dalasi

-

Year
ITEM 1 2 3 4 5 6 7 8
—————
FIXED COSTS 63,593 77,241 77,201 77,241 77,241 77,241 77,241 77,241
Variable Costs
I:abogr - 10,618 21,235 21,235 21,2145 21,235 21,235 21,235'
) Chemicals _ - 39,942 140,975 140,975 140,975 140,975 140,975 190,995
tfachine & Veh, Maint, 546 9,980 19,441 21,520 23,834 26,397 29,317 32'532
e [N ‘ Y ¢ ' , o
~ Others o 7,000 48,895 83,737 83,737 83,737 83,737 873,737 83,7137
Hides & Skins - 97,749 344,997 344,997 344,997 344,997 344,997 344,997
p ) . .

Depreciation 8,190 35,409 71,801 63, 240 55,927 49,650 44,232 19,5135
Interest L.T.L. 132,000 146,520 162,637 136,522 107,535 75, 359 39,644 -
Interest Bank C/D - - 9,964 8,047 2,998 - - -

Total 211, 329 466, 359 932,028 897,514 857,979 819,591 781, 378 740,252

or



TaBLE XII

Production/Sales/Stock Plan

I YEAR YEAR
ITE 1 2 3 4 and late
Production % of Annual
Capacity NIL 28 .33% 100%
Production Valuc Dalasi NIL 325,333 1,148,229 1,148,295
Sales Revenue Dalasi NIL Expoitt 55,284 I xport 637,290
Houme 96,969 Home 48.1,82% 1,148, 2345
Total 152,249 Total 1,114,065
Finished Products
Incree=s= in stock NIL 173,084 33,170 -
(Tutal stock) {173,084 (206,244 ) (206, 254)
Hides & Skins Purchases 26,499 344,997 344,997
increase in
}stock NIL 28,750 NIL NIL
(‘Totai Stock) ( 28,750) ( 28,750 ) ( 28,750 )
Chumicals Purchascs 2350 1u, 0BO 140,975 140,975
Utilise NIL 39,992 140,975 140,975
Increase in
stock 2450 68,138 NIL NIL
Total Stock 2350 70, 488 70, 488 70,488

Mote Suales

Export- 663,410
- 484,824

P.A. - 55,284 D Month
P.A. - 40,402 D

{ 3 Month Stock )
(1 " Stock )




- - TABIE XIII

Profit and Loss Account

Year 1 |l 2 3 4 5 6 7 8
JTEM
g -
[~ L
Jet Sales NIL 152, 249 1,115,065 1,148, 2135 1,148,235{ 1,148,235 1,148,235 1,148,235
Increase in finished stock 173,084 33,170 - - - - -
(From Tuble XII )
Total - 325,333 11,148,235 1,148,235 | 1,148,235] 1,148,245 1,148,235 | 1,148,235
Production Costs 211, 329 466, 354 932,028 897,514 857,979 819,591 761, 376 740, 252
( From Table XI )
S —
Gross Profit for Year - 216, 207 250,721 290, 256 328,644 366,857 407,983
- —
lLoss for year 211,329 141,021 - - - - - -
Acconul sted  Loss 352,350 136,143 - - - - -
v axable:  Profit 114,578 290, 256 328,644 366,857 407,983
Tax - - - - - - 1 9
et Profit 114,578 290, 256 328,644 ? ?
— -
Gross Profit As %
ot Capital Investiment
1.2 Millioa 18.0% 20.9% 24,2% 27 o A% 30.6% 34 .04
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Ce Cash Flow
This may be seen at Tabls XIV overleaf znd me may note that although =arlier
it was suggested that the total capital reguirement was 1.4 millim Dalasis

(1,200,200 leng term loan + 20C, 300 banic cverdraft) the data in the takble suggssis

N

the mest critical yzar to be year 2 when hank Jverdraf of 92,2CC 3 iz projected.

(The overdrait level of 20C,000 D thus seems a safz level),

It may ve further not:d that the repayment of the lang Yterm lcan allcws for
7 years grace and then by 5 ziuwal repayments, years 3 - 7 inclusive (see Tatle XV).
This is the rate at wnich a dyriamic commercizl management may attempt to amorrise
such loan. However 1t dces imply a high level of managerial efficiency. 7o ease
the situation, it mey be prudent to seeic 2 years grace and then 7 2qual cayments.
Thus amual repayments wculd se reduced from 5 x 40C, 344 D Dea t0 7 x 312,755 D Cea.
This will 2ase %iae cash flow tut of course will reduce the prorit dus %o increased

interast payments. (D196,13L =xtra intarest scroad Sver the years).

Motes 40 Tash Flow

=3

Assume 20% of full years stalf cost for year l.

)

(A%

2) Assume due to inexperiance of labour in year 2 will require
504 of full labour cost alticugh croductim mly lsss than 3C%h

3) issume utilitiss at 40% due to inefZiiiency during commissiming,

AR N G -
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TABLE. X1V _ CASH FLOW

DALASI

——

- - YRAR . T

ITEM T | YR YEAR 2 3 l, 5 6 7 8

Come
Broaght FWD - 260, 106 - - - 30,963 Blyy 572 134,261
Lay, Term Loan 1, 200, 000 - - - -
-Banl Overdraft 90, 581 (73,150) (22,711) - - - -
Sal.3 Revenue - 15,2049 11,115,065  J1,146,235 11,148,235 1,145,735 §1,148,235 | 1,148,235
X0} SO S S S 502,935 11,115,065 41,148,235 11,148,235 J 1,179,198 11,232,807 1 1,283,495 |
Eornditure
Capital Ttems (Table XVI) 866, 1,05 121,623 - - - - - -
Management,/Staff (Table IV) {1) 54,593 63, 241 68, 241 68, 241 68,241 68,2141 68, 241 68, 241
Auuit/Banl: Fees 5, 000 59 000 5,000 4y 000 5, 000 5,000 5,000 5, 000
Insarance 2,000 7, 000 2, 000 2, 000 2,000 2, 000 2,000 2,000
Di.wctors Expunses 24000 2, 000 14000 2, 000 2,000 2, 000 2,000 2,000

|

Latour (Table V) - (2) 10,618 21,235 21,235 21,235 21,235 21,235 21,235
Chordeals (Table IIT) 24350 108, 020 140,975 140,975 140,975 140,975 140,975 140,975 ™
M/ + Veh HMaintenance (Table XVIIL) 546G 9y YBO 19, 441 21,5720 23,834, 26,397 29,317 32,532 !
Utilities (Table VI) 2,000 |(3) 21,095 524737 52737 524737 5,737 52yT37 52,737
Ofrices mxpenses - 172,000 12,000 12,000 12,000 12,000 12,000 12,000
Iocil Travel 5,000 15, 000 15,000 15,000 15,000 15, 000 15,000 15,000
Pacldng - £00 2,000 2,000 2,000 24 000 2,000 2,000
Transport/kxport - 200 2,000 2,000 2, 000 2, 000 2,000 2,000
Hid:s & Sldns - 126, 199 3hky 997 3hig 997 344,997 344y 997 304y 997 344,997
Interest Bank /D - - 9,964 8, 047 2, 498 - - -
Repay von - - 17, 431 500 439 22,7 - - -
Repay L.T.Le - - 4,00, O, L), 04, 400, OL, 400, 044 LOO, Ol -
Conmpany Tax - - - - - - ? ?
Total Expenditure 939,894 502,936 | 1,115,065 | 1,143,235 | 1,117,272 | 1,094,626 | 1,097, 546 700,717

of/F 240,106 =TT | 30,963 8l 572 135, %61 582,779

1




Iong Term Loan at 1190 2 years Graces Repay

Amorti vation Schedule

over 5 equal payments (years 3 - 7

- n o

— e

Lang Term Loan

1.2 million D Year 1 o 3 4 5 6 7

Balance (B/F) 1,200,000 1,3:12,()00‘1 1,478,520 (1,241,113 977, 591 685,082 [ 360,397

Interest Anual 131,000 146,520 162,637 136,522 107,535 75,359 39,64

— ——- {-

Bulance Outstanding | 1,332,000 | 1,478,520 | 1,641,157 J1,377,635 Ji,085,126 760, 441 | 4,00, 041
. |

iepayment, - - 1,00, 044 400, Olyly 1,00, Ol LOO, 0l 4 | 400,041
—— ——

Repay Intcrost - - LOO, Ol 177,635 107,535 154359 39,644

- -
kepay Capital - - - 222,009 292,509 320,685 | 360,397

——

-

\])
(pe]



TABLS XVI

n

F

Cash Jistursements = Years 1 % 2
"Pixed lssetsi X "Start o

Year 1 Ji~ Tear 2
Fite Survey 3C0 |
Land/Fencing 19,110
Building/Landscaping 321,621 ' 25,736 (1)
Effluent Treatment Plant 2L,583 24,4532
Services/'isce Mgineering 3L, 25L iy 25k
Cansulting Mgineers ! 364507 ! 12,221
Tedcles 27,3C0 l -
Furni ture 10,500 ? -
Lab/Fitters i 13455C -
Plant & Machinery Installed g 360,200 144330
Training 17,720 -

386,405 121,623

=== ==m===

107, Retentian

388, 328
3

(i,2. Tixed issets + 5.
Contingency + Start up)




Depreciatian Schedule

(in Dalasis)

Amoyn, | Ragg Year 1 2 3 b 5 6 7 8

tuildings & other ‘s(; MNil 11,193 10,913 10,641 10,374 10,115 9,862 9,616
dvil ihgineering 5, 2,58
corvices b
halance L7, 721 436, 528 125,615 L1, 974 404, 600 394, 1485 384,623 375,007
Plant & Machinery ‘%% 12,57 Nil 17, 433(2) | 55,930 18,939 12,822 37, 169 32,786 23,687
Fifluent mechani— ‘5
. Ll etC. /3 J
Hilance 161, 877 LTy Wl 191, 51 342, 575 299,753 262, 281, 229,hy8 200,811 il
- = —_— —— —_ Y MR — 4o — .
Yohicles 71300 307 8,190 5,753 1,013 2,809 1,966 1,377 Y54 674 w
.- — - B S W - P S g —i i
nalda - 19,11 13,7¢ 9.304 63455 L, 589 3,212 2,208 1,574 !
. ———— . — o — - . PR, SRS VS - -— - —— et aatatmrn fonn  § st gt s+ rrmnd
Furniture ]O, 500 10¢, N 1,0 cln 851 765 689 620 568
[NPGRS NI 5 - URPURIRI U | PR T R Y —— —
talance 10, 500 9450 8,505 14651, 6,889 64 200 4580 5,022
Total Depreciation 8,190 35, 410 F'(L,Bm 63,240 554927 L9, 650 Wiy 232 39,535 367,984
Balance of Fixed 950, Jg) 582, 414 582, 41,
3

Assets

950,398

(1) This figure represents the Fixed Assets as seen in Schedule I1 minus land cost but includes the Contingency Allowance,
(2) Only taken at 30% of full year duc to low productiun (3.75%)e




Machinery & Vehicle Maintenance & Repairs Schedule

The costs of machinery and vehicle maintenance and repairs may be expected to increase over +he period:—~

Machinery (104 increase P.A. after Year 3)
Year
1 3 4 5 6 7 8
- .- —— {- I
4 of new cost . ) ‘ ,
Mticipated Nil 28, 1, Lelih Lo Ol 5e3% 5o 868 Eabidih
S an P e W A S A- @ e e e e e wonmtamafna o ws o e o
. , " [

(DLEL,BT7T) - 94297 18,595 20, 155 2500 | 24,732 Oyt e 12949738 .
. —_ -l :
Veldcles (25 increase PuA.)

e e e R B P

%% of new cost » ] o .
Mticipated e 5% 3014 3699 Loyh Sl 76t 9. 5%

(77,300) 546 633 8lL6 1,065 14354 1,665 2,075 24 594
e - - SENORP
Total Cost ) o s can
ot HMaintenance 546 9,980 19,441 21, 520 23,834, 2647497 29,317 324532
and Repairs

- —
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I Rrealmeren Pont

n analysis of sverating costs in Tear 2, Zirst ful? year of producti
of nominal 1CC7 caracity suggests that 2 taruput of 35.27 would te brezkcven

padnt viz:-

S
Productica Level 1507, H 39¢ !
' ’
Tixed Costs ’ 321,643 S P TS R
‘ [}
Variable Costs 31C, 385 J 265,310 i
e
T ~ o~ H y -t -
Total Producticm Costs 932,028 | 8804233
}
Sales 1,148,235 P E6,8Ls

E Discounted Cash Tlow = Intermsl Jate 5F Returm { Teonomic)

it Table (DX it may be seen that zn I.2.2. (Zemomic) of 32.7%

could be yielded.




TABLE XIX
Discounted Cash Flow - I.R.R. (Econamic)

(In Thousand Dalasi)

CaSH R ’ ..
QUTFLOWS CAsH INFLOW AT 32.0%
FIXED ASSETS AND WORKING | GROSS DEPRECIATION | INTEREST RECOVERAGE | TOTAL P.V. NPV
CAPTITAL EX, _PRO®IT INVESTUENT INRLOW
Year 1 1,200 8 132 140 1061 *1
) 91 35 147 182 1309
3 . .
216 72 163 17 468 1261
A 251 63 11317 50 501 1163
5 290 56 108 23 477 1058 1
:
6 329 50 75 4549 943
7 3677 14 40 451 793
8 404 39 - 582 (1)
N 18 (2) 1047
(1) Represents  depreciated value of Fixod  Assest

oriyinal value of fenced clearvd site,

(2) "
found in the :bove table have been calculated wemploying a prograam.d calcultor-discounting
fron ycar 8 until HPV of approx 2Zuro 1§ oblainced.

N.B. THE T.R.%i. and PJV.
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Tannery “ite l

inutes of meetizg zeld at 10 a.m, oz 21/1:2/73 at M.E.P.I.D.
“recent:~ ‘edical CfTicer of fealtik
Tactory Tmspector ‘I'edical % Tealt: Tent.)
‘g, Tirector of Tisleriszs,
Shysical Planning Cificer,

—~o

Senior Livestock Officer {IZides & Tlhins} ibuko
Jezior ‘rc-itect, T. .,
Tconomist, l.Z.P.I.D.

TIDC Leather Industry Consultant,

—iscussion
The JITIDC CTomsultamt briefly Povilews:l tanning, techmology and

effluent »roduction and amplifigd tize 2ide memoire prenzared

TI), and outlimed the characteristics of 5 sites evaluated., The out=-

line data for te 5 sites "m=ms:=

“ite A - Immadiately to tle jTort: “as:t of ,bulzo Nadio Station (In the

palm wine collectiorn area)

""7ell removed from residential areas, iglt cost of necessary road
- mower supply. “Tould =meed ow arelole, Troblem it effluent lise -~

nosal due to Dresence of rice oaddies aiiacent to manprove s32mMP,. -

Tite 3 tdjacent to tlie fizl drving activity at 21d Jestimtg,

"Jeason2bly re-oved from residectial area, road and Pover easily

available, [laims water - availa™le 2t .ig: coct, Zossible problem

it effluent 2isclzrge due to adjace=t¢ ayster collection area’,

Zite T Cn the small 2moll some few 1unidred metres nort:h west of the

caunceway on tlze Cld Cape "oad,

vL1lthough currently removed from residential arsa could be a future
residential zone, JServices relatively easily available, Tome doubt

exists resarding tl:e disposal of effluent at tiis site as the adjacen

swvamp appears to be almost @& lagoon and ig:x dilution may ot be obtained-

Site O Come 30 mete:s Tortlh of tie cinema boarding on the westerm
approackes to Te=nton 3ridge (vhere tize Boabab tiees are visible)

"Jervices available but doubt exziscts in /. areas regarding suitabi-
lity (i) T™metber:'a noxiows industry siould e installed in tizis virgin

area (ii} waetler the effluent disclarze would affect nearly oyster

collection if tze effluent wzs dischiarged imto tiie adjacent lagoont




J

Site Zast of the G,2.}3, Factory at Denton Iridge {zorth of the

road),

"The presence of tie T,7.:..3. u=it es*ablisliaz tZis as an :
indus<irial area, utilities are available a=d e disczargz of effluent to

tlz2 area would allow more ra=id dili-tio= i-a= a: tl-e otler sites”,

va. =

Following an "on site? visit and further elaboration of tae
Proposed erfluent treatment it was agreed that site 7y “rima Facie, was

- pad

©e most suitablse,

The exact site would depend on Z,P.N.3. exvansion nlans and
land ovmerskip being clarified,

At t-e request of tze },0.%. it waa agreed {Zat tie tannery
sZould have standby pumps to ensurs tikat in t-e event of vpower failure
t2e plant could still operate, Additiomally 7,0,35, requested that &t:

*~
J-e @ile vl

tannery mele daily checks of tae fizal effluent wit: regard to: -

( 1) Chrome in Colution

(1i) Level of Sulpiide - agreed a colorimetric standard

test could De estazlisied _(lead acetate paper ?).




Alde !Memoire

De mters U, .7, Tonsultant

Possible Tannery in Jambia - It?!s environmental impact and

Mitiggtigg measures

A) Introduction

Unfortunately Tanneries from time immemorial 1ave been univerw
sally catsgorized as noxious industries witk relatively high
pollution potential, HNowever tl:i3 view has not allowed for the
improvements in Tanning Teclmology whick zas accured in receut
decades, Thus, today it is possible to operate a tannery with
minimal air pollution and following on-=sits affluent treatment
aqueous discharges ere mucix lessened iz toxdcity witih the environe

mental impact being greatly izproved,

3) 2agic Darameters of the proposed tannary

This tannery is bsing designed to drocess all of the Gambian
Tides & Skins collectable, This is some 80 Tides a day pvlus a sSimie
lar volume of 3kins, Thus there is little faar of rapid sxpansion
in volume of tithe project, <ven Wil processing 100% of Gambian ~“ides
& Skina te tannery will be a I“IITT Tannery - about 25% in SlZe come
pared with a tyrical fully mechanigsed unit in countries with less
limited raw material supplies, The nd product will initially be a
semi-processed form known as "7Jet 3lue? with only tle Rejects bheing
fully finished. Daily input may be 400kg dried Zide (1200 kg Limed),

In addition to waterborme pollution tanneries also produce solid
wastes and in the tannery under discussion one may expact 15% solid
waste. i.e, 130 Xg/day.

3asic Tannery 2rocess

Leatlher making processes vary greatly according to end - product.
However, the major sequences are broadly similar, The major processes

are listed together witlh the chemicals employed(percentages calculated

as weight of Raw material),




Major Process : - Agents Taployod _
Soak (Rezydrate) J.51% Bacteriacide +~ O.0'% surfactant
Time 44 Lime + 2%% Zodium sulpride
Deline - 3ate 25 Zodium 2Wsulphite + J.5% Inzymatic material
Pickle 8% salt + 1,2% sulpinuric/Formic acids,
Tan -+ 10% Zkrome Tanning salt (25% Tr2 0)+1#

8o0dium jicarbonata( now known as
"wet blue") or 153- 205 vegetable

tannin.

Restan 135 Calcium formate 1% Dyestufff
4% mimosa extract 2) syatketic tannin,
4=3 3ulpnited sr sulpnonated oils. .

®inishing Insoluble »igments (hand operation).

D) Ixpected Characteristics of Tffluents Xt Vaétes

Zffluentc & Jastes are derived from 2 major sources

1) ¥=utilises chemical agents and tieir derivatives

2) Zide and =air fragments and partial protein breakdown »roducts,

A study in 1975 by UIIIDO/UIICP suggested a2 typical composite tannery
effluent, with water consumption of 56 1litres/ig Zide could be L~

Suspernded 30lids mg/7 2,300
3, 0. D5 mg/T 900
Sulphide mg/L 160
Carome (Tri valent) mg/L 70
Chloride mg/T. 2,500

1.3, If less water iz employed tlze pollutants will be proportionally
stronger, A more simplistic view of tie effluent may be the
following 5 categories ;-

1) Partially dissolved hair and epidermal and otier orotein
tissues (accounts for over 50% of t=ze B.0.D. lcad).
Residual sodium sulphide {1,0%)

Residual chrome Tannin (.

- 20¢5 of offer)
Lime and other miscellaneoug chemicals
!fon degradably dyes and pigments,

wmE WhN
—— e

e
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e Mitiszating lleasurss

. In the feasibility study being »revared it is assumed that

the following meas:re will be tzalen,

1) Zolid wastes will be removed daily and tipped at approved
site, covered witl: 30il and allowed to decay uaturally.
{Tide Trimmings and Flasliings'. (Ifindicipal tip?)

2) The intermal drainage will be so designed

that zigh pollutant liguors may be segregated and treated
a) Sulphides will be gxidised in tke presence of a
manganous salt + (3~ level lowered to 20 mg/L - with
subsequent mixture witl: otler liquors may be about 2
mg/L in final effluent).

b) Chrome bearing ligquors will be treated wit: alikali to

precipitate the cxirome =

(The supermatutent chrome free liquor may be gently pumped
out, (periodically tize cizrome Tydroxide must be numped
out -~ dried sealed and buried),

3) The 2 treatsd liguors abovre will e mixed wit: the other
liquors, equalised for 24 IIrs,, given >rimary sedimenta-
tion in a orizomtal £lov tadk and tiie supermaitent dis-
charged to tidal waters,

4}  Dyestuff and pigment residues will He directed to a
land soakway uzick sizould effectively eliminate the
small volume (only 20% of the lesatzer is expected to
be dved/finished).

"3

o Tinal Discharge

Jith the above measurss in force one will have a virtually

tozin free affluent, The major consdituents may be: -

Lime (Small amount not sedimented), other solublc chemicals,

Fair & Protein degresdation products,

A3 estimate of tire strengtik of tile discharged effluent may
be $=
suspended solidScirca 1500 mg/~ 4C% reduction on primary

sedimentation




3. 0 D25 500 mg/L' (3305 1 5 1
Chrome (Trivalent) 1 mg/L
Zulpriide 2 /T,

Zides)

[o )
(%)Y
&
~
V3
1]

(assuming water consumption =




Maximum Daily ater Utilization

Trom t:e "Qutline Process Tecitologyt it may be sasen that
maximum daily water consumption when 2ides ars being processad

nay be -

Tlow Q0 = General 53.2 MB
Tlow 3 - Sulpride 3earing Selt T4 ﬂB
?low C - Chrome " 4,0 2,5 v
Tlow D = Dye/Pigme-t 1,0 1,0 @
Total Charge 2,6 76,1 e

Z“owever to allow for 20 - 25) future expansion it may Ye expeditious

to have capacity to »rocess uap to 30 EB davy,

2equirements and cost for Tannery “"Iffluent Treatment Unit

ALL CONCRTTT TO 3T ACID RI5ICTLT (Tement Fondu)

I. Intermal 3rainage chanmels Tor furtiher Technical details see

"Znvironmental Considerations in t:e Leatler Producing -
Industry.” UNIDO/UNZP
TIIIDO/ITD  337/Add 1/Rev.l. Viena 1979

A/ Approx, 30 lineer metres of clanmel closed with 5 cm taick per-

forated wooden covers,

(Local nardwood)

3/ 3 Jeta of dams to allow flow to be directed at Y junctioms in
chamnel

c/ 6 Sets of course & medium screens for cian:els,

(25 mm & 5 mm grids,

IX Flow Line 3,

See schematic diagram,
A/ Zolding Pit 8 M7 in concrete

ie 1,13m Radius x Zm deepD,
To include large bdiaded slow moving stirrer and pumping
facility to oxidation tower.
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4/ Catalytic Oxidation Tower,

6 or 8 mm mild steel tower - Resin Zoated intermally,

Mj - If 3 m 2igh has r of 0.92m

In presence of Manganous catalyet need a2ir supplied at
circa 30 cu., £+, min from a (2 or 3 XZr) Rotary vane air

blower via sinterad alumd-ome diffusors.

Ref: 3AILIY & ZUMSERIYZ - JSLTC. 1967 . 51, 154

ITI Zorome *low C

A/ >Precipitatiom/Catch tank

T6lume 3 MB. If 1,5m dees, r = 0,81,

Requires small pump to remove supernatent chrome fr:e
liguor. Also sludge »>ump to ocassionally remove cr, ppt,
Yossibly employing “IIMMOMAGIIT" as »recipitating agent,

see JSLTC 1973, 62 . 98

IV low O

4/ Zgualization Tank

3 m deep r = 3m volume = 34,8 13. ¥ust forward pump at
03
3 14°/r - PUMP ?
needs 4,5m stirrer at 2 - 3 224

2/ Horizontal Flovw Tank

Tor 6 Hr, Retention = 3x5 = 18 v 20 1
.+ oach Tank 54 x 1M © 211 average depth = 10!13
need 2 tanks for use -+~ 1 spare,
GRAVIT

v Tlow D

1M3 day., If Soakway for 20 Tay = 20 M3 - ? Srape/Size

d—————



i~

IIT

7

Zffluent Treatment Unit - Costing

Genseral Engineering& building costs obtained from ?,7,D,

&/ Imtermal chanmels = Iacluded in Huil-ling cost
3/ 3 seis of dams =
C/ & sets of DTIINOVA3LT screens (2100 each;*
A/ Holding pits ( Base = W= = “alls = 14,5 MZ)
&> at 1&/:)/143 = 112
15.5 Mz of 20 cm concrete 4 form at 75 D/¥2 = 14C6

Stirrer (£200)% 300
Dump (£200)* 800
hand pump 400

3/ 8 u3 Zatalytic axidation Tower
(Bamed on Zenyan Tuote = 50%)

A/ Cr. Zatchoit (3ase = 2 142, alls = 7.52-12)

Tscavate 3 M5 2 14/D/u° 42
9.5 M2 of 20 cm conerete formed 2 76 = 722
2ump (¥ Zr. - £50)* 200

A/ <qualization Tank - assume ¥ suniiexn
(3ase = 28 lz. ‘alls = 56 212)

Excavate 42,5 }43 at 1&1.‘;/2&3 595

84 142 of 20 cm concrete .formed at 76D/4¢ = 5,334

Stirrer (£500) * 2,000

Pump (z2400) * 1,600
3/ 3 Zorizontal Flow Tanks

3ase 19 2 “Talls 55 ¥2

Excavate 30 M- at 11-&/*:)143 = 420
T4 1'122 of 20 cm concrete formed at 750 = 5624

. O 1 e

500
2L00

2518

10,000

964

10,579

5,0Uk4
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o]

Seakavay -~ 20M~

e o]
20 ¥ ZIgecavate 2 14 >/1;© = 280

20 £3 Jardcore /Store filled I 27 D/If3
= 540 820
vI- Discharge to sea.
Say-100 ¥ at 40 /M = 4,000 4,000
VvVIiII Miscellaneous piping, valves etc, * 4,000
Mobile Sludge pump (self contained motor ) 4,000
Total ZTffluent Treatment Unit L5,825

(Cival = 27,025

(1echanical - 19,8002

/7




&

- 53 -
Annex IV

COSTINIG OorF ITICC  CIVIL TEUGLTITITING

Reservoir - 1 days supply - Possibly same size as Tffluent
Tqualisation Tank ie 35 M3.

Semi sunken = 3 m deep = I = 3
Z:cavate and concrete « D 5,379
Canvas or timber cover # =3 1,000

40 mm (1}") liobile pump including petrol
engine - approx, ZIp. =D 2,000

J1C, 979

Soak Pi¢ 22 2,5X% 1.8 X 1.7,

38t L m into ground.

Excavate 12:.5 1\13 23 14 3/3.53 - 175
2

3ase 12,5 ¥% 2 76 o/u? = 950

Talls 28,2 u% 2 76 n/u® = 2143

3368

Boiler/Ca.orifier

it the small input, especially in the finishing
activities tkhe 1ot water requirement is minimal, It should be

sufficient to install a TYPIZAL TURODPTLAY domestic cemtral heating
type package boiler - adjusted to run on diesel fuel, Thus a poiler
of 100;000 3TUs/hr. could ir 8 Hrs, raise 1000 gals (10,000 lbs, -
(bes Mj) by 30% (44 °C). This far exceeds the tannery's initial

requirement,

It is 3uggested that such boiler would require a
Jeader tank to support an indirect PUMPED raeating coil which would
service a 4 M3 hot water supply at 50 %°C or so. Turopean cost for
such installation would be circa £Stg, 1,500 therefore ome could
budget in Gambia for 9,070D (ie. 50% uplift),
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Annex V7V

Possible Skipping Weight & Installed DPower

actual Volumes/?eights will depend on particular machines

selected, Zerewith quoted typical data.

Machine and Teight (37T) olume ° . P,
Plan Referenca
(2) = Lime drum
Ironwork, Drive etc, 2,0 2,0 10
(3) ®lesuer 1.5 M 245 867 1.0
(4 " 2.1 M 3.0 10,2 2¢
(5) Platform Scale 1,0 2,0 -
(6) Tan Drum
Ironwork atc, 2.0 2.5 10
(7) saawmic u/c, 5.6 8.2 20
(8) serITTIVG 11/C 4,9 Told 10
(9) 3, 7, Sraver l.4 34 5
- (10) Dye drum
Ironvwrok 1.5 2,0 7
(11) Perspex Drum 0,2 ‘ 1.0 1
(12) Skdin Staker 0,8 1.5 2
(13) crROC Staizer 1,1 2,8 4
(14) 5, 7, Juffer 0.9 2.3 3
(15) D7 3usfar 1.3 540 5
(20) Plate/ Emboss L,0 4,8 4
(21} zr2cTRCIC ‘
MCASURT .5 8.0
(22) smirroTL , ,
VMZASURT 1,1 2,1 0,5
(23) Compressor
-—— - oy 0.5
3oiler . 2,0
34,9 7644 11,2
Plus 5% for 8nares = 36,7 80.2 = 82 YVA




Comparison of F, 0, 3, M/C quotes - In Dalasi

ilson ¥Yurphy GLenlt
Tleshing M/C -3 ¥ 31,200 32,500
Fleshing M/C 1-6 M 27,800 23,500
ITron for ‘
Drum 2,4 ¥ 2,4 ¥ 13,000 10,580
. Iron for ,
Srum 2,4 X 2.4 M 12,000 9,620
Sammyi ng 1/C 47,400 32,600
Photoscan 19,800 32,000
Spares 15,238
Drum 2,170,9 9,400 6449
Splitter 38,600 44,000
Shave 10! 5,930 13,000
Jufe 10 5,500 7,500
w p/ 8,600 15,000
Adir Comp, 5,140
Emboss 26,980 15,000
Tinwheel 14,400 13, 500
Rotary Staker
Croc 14,400 2,680
Spare 10,368




Annex VII

Draft Tender Document

The Govermment of the Republic of Gambia is evaluating the poesasidility
%o instala small tannery., It seeks offers to supp;y the following Plant,
Machinery and Services:

Offers ‘o supply should be an individual machine hasis as well as on &
camplets package basis, Offers should be in STG at Dentshmark FOBe.

Eleotricity available = 400volt 3 phase 50 cycles

Group I - Thesemust be A1 Reconditioned with guarentees equivalent to
new machinery, All machines quoted to include Drive o=+
Devices Starters 4 ©1C..

No.
Required

Description of machine

1 1 off

Set of Ircnwork, stand and drive suitable for a
24x2,4m Idime Drum to run at 2 and 4 R.P.M.

The Drum dbody will be fabricated in Gambia

at of Drum and Poundation Plans will need to
accompany the Irenwork, In particular the following
mug s oe included Cast Iron Support Stands,

2 Heavy duty Trunions, saxles bored 10cm  to
allow feeding, bearings to match the trunioms, steel
hoops iz hold drum body together, bronze or
stainless steel bolts to fix to Ironwork to timber,
stainless steel door,suitable motor starter and
switch gear reduction unit and V belts

[ ]

a

Set of Ironwork, stand and drive suitable for a
2¢4m x 2,4m Tan Dm to mm at 8§ 10 R.P.M.
Detailed particulars as Ref 1 above.

Se’c' of Ironwork, stand and drive suitable for a
2.1m x 0,9m Dye/Retan drum to mm at 10/12 RPY,
Detailed particulars as HRef 1 above,




Noe

Ref, Required- Description of mechine
4 1 of2 Perspex Zxperimental drum complete with atand and
drive., Variavle gpeed., Size 046x0.3m or 9imilar,
5 1 of? Fleshing machine suiiable for sidns. 1.4 or 1.6 1
! working width.Tummer Type 205 or similar mechanical
operation,
SA 1 set Spares for fleshing machine as thought applicable
; to include alsc 1 spare bdladedPFleghing Cylinder and
1 Rubber roller.
5B 1 off Pleshing machine suitable for fleshing light hides
oy heavy sides., 2.1m working width
BA 1 oet Spares for Hide Flesher as Hef SA
7 1 off Dlatform Scales Yo weigh to 1,0C0kgz.
8 1 coff Sammyirg Machine - Hsoavy Duty = 1.8 Working width
simi’ar to Turner Type 284
84 1 off Spares for sammying machine as felt applicable but
“40 include also 3 spare sets of felts.
9 1 off Electronic measuring machine suitable for measuring

wet blue sides and sicins

Group II The machines in this group will work at low capacity

utilization and the machines sought may be Reconditioned ar-
at least fully servicable, Machines offered must include
all necessary drives, starters and safety devices

Ret No.
Required Description of machine
10 1 off Bandimife Splitting machine, whricing width

1.4m a8 Turner Type 35




Ref. Yoo
HRequded Description of Machines

10A 1 set Spares for Bandknife Splitting Machine

11 1 off Single ¥idth Sraving machine, suitable Zor hides
as Turner Type 1228 or 322 working width 0.3M.

114 1 set Spares for single width shaver $p include also
Teady Bladed cutting cylinder,

12 1 off Rotary staker suitable for softening sidins,

13 1 off Stalcing machine similar to Turner Type 117.
Fltted with single and double roller heads,

13A 1 set Spares for stakirg machine

14 1 ofe Buffing mechine gingle width as Turner Type 130
0e25m working width
( Not Endless band)

144 1 set Spare for above tuffing mmchine to include also
20 Rolls assurted papers.

15 1 off Buffing machime, Double width, as Tummer Types
158 or 4580 World.ng width O.Sm.

15A 1 set Spares for double width Buffing machine to include
also 20 Rolls assorted papers.

16 1 off Plating and Embossing machine, mechanical, similar
to Turner Type 328, To be heated electrically .
To include 1 smoeth plate and 4 embossinz plates
(Hair Cell, Pebble,Iizard and Peccary)
working width 2,0m.

16A 1 @et Spares for Plating/Fmbessing machine, to include

also spare bed,

bt e




Rex No.

Requdired Description of machines
17 1 off Pinwheel memsuring machine as Turmer Type 155.

Woricing widih 1.8M,

174 1 sget Spares for Pinwheel measuring machine
18 1 off Portable Compressor suitable to operate
1 spray gun.
184 1 pget 1 set spares for Compressor. To include also

2 Spray Gune and their necessary spares,

-

Group IIT = Services

In addition to the supply of *he above machines it is erxvisaged
that the following serviceas will also be required:-

19 - Installation of Machinery

The machinery supply company must supply the services of a esompetent
installation Zngineer/Fitter <o ensure that “he plant is correetly
asgembled, installed and ccmmissioned.

The Gembiar authorities will cover direct expenses viz:- Air fave,
local subsistance allowance and supply local transport and ensure
that sufficient labour is available to assist the installation

engineer,

Tradning

The machinery supply company must aseist in training the prospective
Gembian meintenance engineer for a 2 month peried. Such training
may be in the supplying companies omn fabdwiaation/Reconditioning
workshops and ifpossible should be augmented with service visits to
Curopean Tannirieg, I+% being understood that the Gambian authorities
will be responsible for all the engineer® perscral expenscs,







	0003A01
	0003A02
	0003A04
	0003A05
	0003A06
	0003A07
	0003A08
	0003A09
	0003A10
	0003A11
	0003A12
	0003A13
	0003A14
	0003B01
	0003B02
	0003B03
	0003B04
	0003B05
	0003B06
	0003B07
	0003B08
	0003B09
	0003B10
	0003B11
	0003B12
	0003B13
	0003B14
	0003C01
	0003C02
	0003C03
	0003C04
	0003C05
	0003C06
	0003C07
	0003C08
	0003C09
	0003C10
	0003C11
	0003C12
	0003C13
	0003C14
	0003D01
	0003D02
	0003D03
	0003D04
	0003D05
	0003D06
	0003D07
	0003D08
	0003D09
	0003D10
	0003D11
	0003D12
	0003D13
	0003D14
	0003E01
	0003E02
	0003E03
	0003E04
	0003E05
	0003E06
	0003E07
	0003E08
	0003E09
	0003E10
	0003E11
	0003E12
	0003E13
	0003E14
	0003F01
	0003F02
	0003F03
	0003F04
	0003F05
	0003F06
	0003F07
	0003F08
	0003F09

