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SUMMARY

The Project has accomplished its ohjectives by defining adequate
quantities of heavy clays in the districts of Leribe, Maseru
Mafeteng, Mohale's Hoek and Qacha's Nek, In addition, high auality
heavy clays in Maseru area were found to be suitable for a wide

range of bricks from general purvose to facineg and engineering claas,
Ceramic clays discovered in the Mafeteng district vere found to be

suitable for Stoneware Pottery.

Recommendations have been made on expanding and strenpgthening the

clay based industries in Lesotho. It is coneidered that sufficient
raw materials have been defined in terms of cuality and cuantity to
enable Lesotho tc become self-sufficient in the manufecture of brickse
and other heavy clay products, A modern brickolant to be established
through the Lesotho National Development Corroration will be the first
and major step in this direction. UNIDO has heen recuected to seek
financing for technical assistance personnel for this brickplant. It
is possible that UNIDO could locote donore of equinment for other amall
brickplants in Lesotho, e.g. at Qacha's Nek and Leribes







Table of Contents

Page

I. INTRODUCTION..l...................... 200000000 00O0OSNTPOS 6
II. FINDINGS 000000000000 00 000000000000 000000000 00000000 10

III. RFDCOMMENDATIONS...l.................................... 16

Table, Clay Survey Objectivees and Discoveriea.. 10

(241
I. List of International and Countorpart Staff.......... 21
II. Fellowﬂhipﬂ....ooooo.oooooooooooooooooooooo.ooooooooooo. 22

III. List of Major Items of Enuipment supvlied
by UNDP/IINIDO 0 0 00O 00D PPN NOOOOOOORROO OO OO OOOOOROOOOSES 23

IV. Summary of Technical Reportl......................-... 24
Ve Bibliogrﬂphy © 00 0000000000000 0000000000000000000000000OTS 31

VI. Lectures conducted by the Project ...eceeecoccecccesss 32

VII. Draft proposals for the Establishment of The
Brick Factory at Thetsane: Reouirements and

General Desipn DAt8. ceeeececcessccccososssoscoscsssscss 33



I.

1.

2.

3e

Se

/
INTRODUCTION

Brickmaking in Lesotho is a traditional occunation, Such
bricks as are made tend to vary considerably in cuality and
available quantity, whilst not being generally suitable for
many structural and facing applications. At the same time,
the supply falls far short of the demand and this has been
reflected in increasing imports of bricks and alternative
building materials such as cement and steel.

Existing brickmakers are often operating within urban areas

on i1l defined or limited deposits of (usually) silty,.sedimentary
Tinys, Urban development and a2 shortase of land will eventually
further restrict or eliminate raw material availability to theze

brickmakers,

Unemnloyment, a ranidly rrowing pooulation, and the mirrant

labour system are three imnortant factors leading to an urgent

need for maximising on locaily produced goods, minimising imnorts
and devloping exvorts where nossible, Where auch oroduction can

be established as a wholly owned local industry, there are additional
benefits of profit and salary re-investments within the country,

The construction industry in Lesotho relies heavily on the

supply of dbricks and cement imvorted from the surrounding Repnublic

of South Africa, Thie euprly is sometimes erratic according to

the needs of that country, thue the contruction induetry in Lesotho i#
constrained by factors over which it has no control.

The Project for Development of the Heavy Clay Industry was conceived
to define suitable deposits of heavy clays in nominated areas,

to train staff in testing of such claye, and to give technical
advice to Government, para-statal bodiee, and the private sector
such that the heavy clay induetry could be efficiently developed.
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The CPTC wss built and paptif equivped in 1974 during a
previous UNDP UNIDO Projoctl.
snd staff training during the current Project has taken the

Additional equipment

CPTC to a level whereby basic teste on clays can be effected,
and bricks can be tested to standards set by the South African
Bureau of Standards (SABS),

During the life of the Project, discoveries were made o1

previously unknown deposits of hirh quality heavy clays and

clays with wider notential for oroduction of =zuch goods as hand
made stonewvare vottery, These discoveries influenced the work
vlan of the project and vere resaponsihle for an unpward reassesament
of the potential of the heavy clay industry as opposed to that

made in the vrevious project,

The project commenced operations on schedule in May 1975, with

sn intended 1ife of one year, Following a Trinartite Review

in October 1975, =meversl constraints became apparent and the
project was extended to a three year life, terminatinz on 30 April

1978, The constraints referred to weret-

(a) The project was underataffed with the post
of Associate Expert being unfilled;

(b) Essential equipment had not been received;

(¢c) 1In svite of the previous two constraints, the

project work load had heen increased.

(d) It was acknowledged that the original estimate

of one year to complete the survey of clay

deposits could have been over optimistic,
Folloving the Tripartite Review, the vost of Associate Expert
was charped to that of a United Nations Volunteer snd a Geovhysicist
Geolorist vas recruited who took up his poat on 19 May 1976. At
the same time, the vroject was attsched to the Department of Mines
and Geolory within the Ministry of Commerce and Industry, instead
of being directly attached to that Ministry,

1/ DP/1ES/71/037 "Brickmaking and building materials”.
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In its original form the project budrets for Government and
UNDP were Rand 6.512 and US 8 63,540 respectively. The
latest information available reflects a UNDP contribution of
US $§ 188,529 and an estimated Government contribution of about
Rand 20,000,

Short term objectives of the project are listed as:=-

(a) Assist the Lesotho National Develooment Corvoration
(LNDC) by locating a olay deposit for a proposed
modern brickplante

(b) Prospect for and define predefined cuantities of

suitable heavy clay in rrescribed areas in Lesotho.

(c) Give technical assistance to the Basotho Entervrise
Development Corporation (BEDCO) and to the small
mechanized brickmaking plants in Lesotho on an "Ad Hoe"
basis,

(d) Prepare any project proposals for Government, at

request, on the clay building materials industry,.

(e) Define a suitable site for a Training Centre for
teaching the production of high quality hand made dbricks
and plain tiles,

(f) Train National staff to operate the CPTC by testing clays
and bricks within the scope of the available facilities,
and to operate a small earth drilling machine,

Lonrer term objectives of the vroject were to define raw

material reserves of heavy clay and this was later ammended to

include other clays. Thus Government could plan for She ongoing

development of clay brsed industries,.

e - A
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Lonrz term possibilitiea for the develovment of clay based
industries became apvarent durine the project life with the
discovery of high qﬁality heavy clays, and clay= which could
have wider potential for other ceramic goods, Thus, althourh
the emphnsis remained fixed on the development of the heavy
clay industry, the project was sufficiently flexible to diveree
(with official anvroval) into exainine some denosits of ceramic

claysn,

Lenotho is & member of a common Custom Union with South Africa,
Botswana and Swaziland, and shares the =eme currency as South
Africa, i,e. the Rand, Thirz has certain benefits in that most
locally manufactured goods can be freely exchanged without
hinderance of import restriction= or customs duty. However,
there i~ the possibility that Lesotho will follow Botswana and
Swagiland in establishing its own currency. At nresent, Lasotho
imports far more from South Africa than is exported, The
development of a Lesotho clay industry will have certain obvious
benefitss~

(a) A reduction of imports with local produce
developing ‘employment opnortunities and seneratineg
more capital for investment within the country,

(b) Opportunities for development of man@gerial and
other skills,

(¢) Elimination of constraints to the building industry
caused by uncertain supplies of bricks and other
¢lay based products.

(d) ZIstablishment of an export market which will further
enhace the viahility of local industry and help to

reduce coats through greater esconomies of scale,

(e¢) A reduction in the reliance on the migrant lahour
system by eatablishment of local industry with
employment opvortunities as indicated eabove. That
this industry be efficiently and successfully
established is most important to its oneoinc

inderendence and expansion,
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II.  FINDINGS.

15. The nroject has tested clays from all districts within
Lesotho (districts here are administrative subdivirions
of the country). Prosnectine and mite investipations have
been carried out in the districts of Leribe, Maseru, Mafetenr,
Mohale's Hoek and €acha's Nek, The fo'lovinc tahle shows
the ruantitative obhjiectives of the Project verrus the findinrs,

whilat Annex IV rives summaries of renorts on individual clay

deposits,
Clav Survev Ohiectives and Dirscoveries
MINIMUM ACTUAL ]
REQUIRED DEFINED '
AREA TONNES TONNSS DEPOSTIT NAME
LFRIBE 1,000,000 |  2.109,375 Trikoane
MASFRU 1,000,000 2.60L,000. Thetasne
MORIJA 250,000 NTL Tenane **
MAFET7 NG 250, 000 270,000 Ramshlane
- 1.160.861 Phocoane’
- 14,900 Raseatle’
MOHALE'S HOEK 250,000 444,500 Mohale's Hoe£
- 218,925 KobotPoeu
QACHA'S NEK 250,000 282,160 Souru
TH BA-TSFKA 250,000 NIL
MASERY - 148,192 Theteane No.2*
MAKHALANYANE - 42,000 Mrkhalenyane
Totnls: 34250, 000 7.79491% -

+ There werc snecinl evaluations on denocsits of notential ceramic clryn
(Phonoane and Rnceatle) and for brickwork sites for BEDCO (Thetnﬂne Ho,.”
and Makhalanveane),

++ Althou~h a derosjt was evaluated at Tenane, the elayv wne found to he
of noor aquality.
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In addition to devosits where tonneres have been defined,
prospectine in the Mazennd area, rome 16 km from the canital
Meseru has indicated that other derosita of buff firine
¢lave exist which could have notentinl for hemavy clay or

other ceramic wares,

The clay denosit at Thetsane, comrriaing three different

types of material, hams acope for manufacturins a wide rance

of bricks from reneral nurnose to facinme and enrineerine

class, whilat the Thetsane Unper Clay also has notential for
manufacturine hich firing earthenware goods, Other products

wuch n< pivres and tilea are distinct voszibilities from these
materinrls, Ahnax VII rives draft proposals for the establishment
of brick factory at Thetsane althoursh it must be noted that

events have overtaken these draft provostls and LNDC has alresdy
evaliaated potential consultants who would be resnonsible for

finnl de<eipn and implementation of the Thetsane brick factory,

The clay denosit at Raseatle has a defined 9,.,5000 tonnes of

clay suitable for producing stoneware vottery,

The clay derosit at Phpqoane has a larcee tonnage of white to

buff firing clay suitable for either brickmaking or possibly

other ceramic wares but more comprehensive testing and specialized
evaluation is required for these other ceramic wares,

The clay devosit at Souru near Qacha's Nek may reacuire Government
aid to exnloit it for the benefit of the community, but this
counld be courled with the establishment of a training acheme for
making good ocuality hand made bricks and plain tiles as referred
to in Paraesraph 11. (g).

The clay denosit at Tmikoane is suitable for producing general

rurpose of bricks which would serve the neede of the northern
mection of the country.
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2h,

25,

26,

The clay deposit at Thetsane No.2 site is suitable for the
relocation of the BEDCO mubsidiary Mohokare Heavy Clay
Industry (Pty) Ltd. when that company is displaced from its
present site due to the establishment of a water reservoi-.

The denosit at Mohale's Hoek and Ramahlane are suitable for

the production of general purpose bricks and could serve the
Southern areas of the country. However, mince the reouirements
of these areas would be small and some mechanization is requircd
to dip and treat the clays, there is a case for examining co=-
operative ventures in Mohale's loek and Mafeteng (Ramahlape)
with, in addition, a sharing of certain eouipment such as a digger'

truck, and crusher,

A serious constrnint to existing small scale brickmakers ias a lack

of readily availahle fuels such as conrl dust and ashes. Recommandatioas

on this were made by the writer in 1974 in the final report of a
previous project 2['

Contrary to pre-project information, high ouality heavy clays do
exist in Lesotho, althouph it ia prohable that their availahility
is confined to the western "Lowland" rrea of the country. In

the limited time available it is doubtful i f the vroject discovered

all much devosits,

Althourh ouantitative information is not available, from vizual
evidence there has been an upswing in the production of concrete
blocks, believed to be influenced by a general rhortape of local
brickss At the came time there avnears to b® an upawing in

construction of modern building for the private and public sector:s,

g/ Final report on olay btuilding materials in Lesotho, June 1974,

p. 12, para e; p. 13, para f; and supplement, p. 1.

e
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A capnital lecan of DM 2,5 million has been annroved throurh

the Kreditsnstalt Fiir Wiederaufbau of the Federal Renublic

»f Germany, The loan will be used to establich a hrick
factory at the Thetsane Clay Denosit (see also annex VII).

An officiel -ecuest has been made from Governmont throurh the
UNDP for U/IDO to locate funds and personnel for the no=itions
of General M-nager (5vears), plant Enecinear (4years), and Kilr

Foreman (4yearrn),

In considerine the future Thetsane brick factorv, whick will

be neorly twenty times the canital value of anv other brickmakine
faeility in Lesotho, the nations) nositions of General Mrparer
and skilled nersonnel are crucially important for the lone tarm
snecess of the fac:orv,

Tn considerins that the Thetaane frctory will be the stnrt of the
modern industrisalized sector of theheavy clay industrv in Lesotho
it becomes douhly imvortant that the nestionnl staff receive the
benefits of adenuate trainine over a suitahle neriod of time, The
ahility to achieve self develonment in this industrvy will then
denend upon these national managers servine as a central resource
from which the business will expand and from vhich other manarers
and ctaff will be trained.

There is a need to set standards for bricks in Lesotho, and to
publicise such standards in order that the various brickmal-ers
know what to aim for, The CPTC is well set un to rprovide & auality
assurance service in this resnect. The nroject has mtimulated
some intereat in this sphere, and because of the imnortance attnched
to it, hirhly relevent advice is quoted from a UNIDO document?

‘Standardization ~nd ocuality control

The necd for gtandardization and ouvality control was considered to
be of overtidine importance and it was urped that substantial
external assistance be given in this sphere. It was, however
considered advisanle to ensure that, in this initial stares, the

stezndards should not be so strinment as to stifle rroduction.
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The quality of indirenous raw materials would also hnve to

be taken into account. The standards for internal consumption

might not therefore be as hich as those for exvort, The ,
interest of the concumer might, however, have to be kepnt in

view at all times, It would be important to encsure that '
testin~ certres be set up srecifically for small =cnle industries;

they should not simply advise whether 1 narticular nroject was

up to the reauisite rtandard, but ther should exnl~in what reelly
vent wrong with the manvnfacturine process and what should be done

to correct the fault",

It was found that by havine funde for hiring nntionnl staff to
operate‘the earth drilline machine and assist the Government
officers in the CPTC, the project had rreater vercatilitv than
would have been the cnse if the staff had heen hired as cesual
employees throuch Government, whilst at the =ame time Government

was relieved of a certain amount of administrative burden. |

Both LNDC and BEDCO have utilized the nr.ject for technical

advice and assistance, There will be an ongoing recuirement for
such aseistance in the future, but there is not a cese for a2 full
time brickmoking specialist to be attached to either of there
Corrorationa, and in any case National staff from the CPTC and the
future Thetsane brick factory will eventurlly be ahle to rrovide
such a service, However, there is a rtrone case for an Inductrinl
Develooment Section to serve both LNDC and BEDCO. Such a section
would comorise a cadre of nrofessional ataff in the fields of
Business Administration, Industriel Enginoer{ng, Mechanical end
Electricrl Engineering, with other specialist services much as an
Industrial Phsycholorist beinr obtained as renvired on an'Ad Hoce"
basise The section would not replace or dunlicata the existine
administration but would act as a comhination trouble shootinr,
performance setting/evaluation, and industrial trainine service,

More details are piven under "Recommendationa,"

;/ Industrialisation of the least developed countries. Report of the

intergovernmental expert group meeting, Vienna, 15-24 November 1 76, page 1
(1D/NG.234/13). ' ' 70 ?
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There is » need for nrreventative maintenance treinineg in

the hrickm~kine industvry, The troinine vould cover a

very diverce »anpe of eonipment from simnle nicks, rhovels,
vheelbzrrows, to extruders, brickmoulds, ~nd vehielar,

Such tra‘nine will lead to reduced downtime thronrh hreakdowns
inereared ntilization of‘ennipmnnt, rediuction in imoorts
throush lonrer 11 ‘e o exictin-~ eauipment, 2 more conrrehencive
understnding of ecudnment functions, inecreseed nroductivity,
and incresced nrofitobilitve This is denlt with further undepr
"Recommend~tions " end linked with the Industrial Develonment

Section,

The nroirct hae, on averare + more than nchieved its objectives=

by definin~ clay denosits as indicated in the table on page 10. 1In
addition t» sinkine and testine mmnles from ninetyfour anror

drill hole= and seventeen core drill holes, more than three

hundred nrosnectine samnles were Also evaluated, Some Aevelnnment
work was carried out on wixtures from a number of dnhosits.trnining
was piven to the two technical officers Who comprice the staff

of the CPTC, and a renortine sys=tem set un for testing of indfvirum
clny semnles and bricke, Throurh the efforts of the nroject ~nd
vith Govrrnment assistance, one of these technical officers
comnleted ~ six months scholarship course as a ceramic technicirn
at the North Staffordshire Polytechnic in the U.K. and he will
return there in 1978 to commence the final two years of Technieal
Manacers Diploma course, The Thetsane factory, which should

be producine by 1980, will be canahle of comnletelv eliminatine
imrorts of bricks and some other heavy clay wares, whilnt aleo

develonine an exvart markat,

On several occassions, students from within the Lerotholi Artisnn
Training Centre visited the CPTC where the work of the Project
was exnlained, demonstratinns were eiven on the notential hirh
quality and diversitv of Lenotho made heavy clay wares, nnd ovestione

answvered on brickmaking in general,
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When at the start of the proiect the drilline enruiomant

had not arrived, a joint evaluation of the Tsikoane Clay

Deposit was carried out between the project and a UIN/OTC

Project for Exnloration of Diamonds, Phase II,, DP/LES/73/021, '
(See Annex IV Tsikoane Clay Denosit, and Annex V Teikonne

Clay Devosit), Later, the project assisted the Exnloration

for Diamond »nroject by drilling come auger holes in soft

Kimberlite nrosvects,

The Denartment of Mines and Geolo~v, with the Commisrioner

as Liaison Officer to the project Manarer, has provided a
valuable back uv service to the nroject and workineg relations
have been connistently rood. The two technical officers in

the CPTC have also performed very well in terms of continued
co=oneration, villinrness to learn, and an increasing cepacity
to accent resnonsibility nnd work indenendently, Of the four
national staff employed directly by the nroject, three have been
emnloyed by the Devartment of Mines to continue workine on a
larse drilline rip for a coal exnloration vroject whilat the
fourth will be emnloyed at the CPTCf In thia way, training given
to oroject employed national staff is being huilt upon by their
continued employment hy Government.

RECOMMENDATIONS

The Thetesane brick factory project should continue to receive

a high priority. An uvdated cost-benefit analysis must be carried

out in the near future to evaluate (a) LNDC cash flow requirements

such that funds can be defined, and (b) ovaluate up to date ‘
capital coats of the factory since the DM 2,5 million recuested

in 1977 will likely be inadequate by the time of factory construction

in 1979-1980., The location of additional funds oould be a time

consuming process and might further delay imnlementation of the

project,
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Government has recuested technical assistance versonnel,

funded and recruited througch UNIDO, The personnel must

be proverly qualified and exnerienced with minimum time

requirements being as follows:=

General Manager - 5 years
Plan Engineer = 4 years
Kiln Foreman - 4 years,

In countries where industry is more developed, experienced
professional staff and other skilled staff are available with
standards of performance beins fairly well defined. Maintenance
of, and uppgroding of performance of both neovle and equinment
can he tackled at an in-comnany level, an inter-comrany 1level
or wvith the assistance of Gavernment =snonsored vroductivity
grouns, or other methodss In snecialized cases,consultants

and professional or institutional bodies are only a phone call

away, and may often be only a few kilometres away,

Lesotho industr, is still at an early stape of develooment.
Profesrional manapers and skilled personnellaro in short

supply, oand in many cnses are either roing throurh a process

of improvement through experience, or are ut a stage where
external assistance is reouired to enatle them to reach their

full potential, In addition, parastatal orpganizations which

are involved in svonsoring or develoving industrial projects, are
not alwaysn able to provide technical back up to thome companies in
which they have a sizeable shareholdine, Finally, there is a
need to co-ordinate and develon the potentinl of private businessmen
with n view to upsrading reneral efficiency, solving individu-?
problems, and advising on potential and technolory for exmnan<ior
or introduction of new ventures. Such advice can only be
effective if backed up by an efficient "after sales" service,
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The ohove nreamble obviouslv concerns other industrien asg wel?
At the hervy clay industry, However, the recommendation which

is based on the ahove, will alsn effect the clay based industries,

It is recommended that an Indu-=trial Development Section be
estahliched under the aegis of the Ministry of Commeprce and
Industry (See also Parac. 31 and 32), It ia tentstively
recommended that eXnatriate'staff renuirements for the rection

chonld be 2 followst-

]
n

Exvert in Buniness Administration years

A8,

Industrial En~inesp - yenrs

]
‘N

Mechanicol and Electrical Enrineer years

o

Industrial Phsycholonrist - months throurhout the five
year period
Other Snecinlist Services = 9 months throurhout the five

year neriod.

It i= recommended that a conzul“"nt be enrared for two man

months to examine the rhove vreonosals in detail, advise on natienal
rtaff recnirements, define other renuirements such as nremises

and eocuiovmgnt, and to vrevare any necensary nrroject document with

advice as to pomsible sources of financing.

It is recommended that the existine Clay Products Technicsl Centre
shift its emchasis from clay testing into ouvality assurance and
develooment ‘ork for the clav breed industries in Lesotho. It

is further recommended that Government consider the long term
possibilities of the CPTC develnping into @ Building Materials end
Ceramics Develovment Centre, with special emvhasis on products

manufactured in Lemotho.

40.(a)A junior technical officer at the CPTC has heen accented for n

recond scholarship at the North Staffordshire Polytechnic in the
U.K. Finnancine of this acholarehin is throuvrh the Pritish Couneil,
and the succesaful result would he a Technical M~nacers Diploma in
Ceramics, * It is recommended that the British Council be renuested
in advance that should the candidate comnlete the course with
distinction, he should continue his mtudies for achievemert of an

honours derree (B,Sc.) in Ceramics (See also Annex IT.).

—— A
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(b) With the exception of 40 (a) above, there ara no national staff

b1,

b2,

b3,

who have qualified in heavy clay technolory or ceramics, It is
recommended that at least two other candidates be svonsored for
such traininge It is further recommended that the training be
carried out at the North Staffordshire Polytechnic in U.Ke; that
it be in the three stages of Technicians, Technical Managers
Diploma, and B.Sc. Ceramics; and that vasses with distinction in
Any one course would be necessary for recommendinc candidates to
continue onto the following courses, The final aim should be to

have two national etaff educated to the level of B.Sc. Ceramics,

It is recommended that Government set uv a committee to set

standards for heavy ¢ lay based building materials; that the committee
should take into account Parapranh 29, of this revort; and that

every assistance be given to Lesotho producers to maintain any
atandards which are set. Such assistance could be riven through
CPTC, and an expert in clay building materials should he engapred

as and when recuired to assist the committee.

Considerable development is taking place in Lesotho, with some
examples beinr in the fields of roadworks and bridces; International
Airport, Health Services Buildings; Education Buildines; and other
Government sponsored buildings, Major projects are planned well

in advance and it is therefore recommended that whenever nossihle
such planning should dictate that 8esign should incorporate heavy
clay products, In this latter respect, it may be noted that the new
Thetsane brick factory should be capable of supplying a range of
bricks from peneral purpose, through facing bricks, to engineering
class bricks,

It is recommended that, in co-oreration with the brickmakers concerned
co-overative ventures should be investigated at Mafeteng and

Mohale's Hoeke It is further recommended, if both these centres are
willing to establish co-operative brickmaking ventures, that
limited mechanization be employed on a shared basis(between the two
co-operatives) to excavate and crush clay and tranasvort fuel to the
brickmaking sites, UNIDO micht be contacted with a view to obtaining

second hand equipment, in gocd condition, from donor mources.
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The Troinine Centre for heondmnde bricks and nlain tiles should
be installed at the Souru devosit in Qacha'as Nek to stimulate
brickmaking in that area in accordance with the recommendations
made in the rerort on the Souru devnosit (Sees Annex IV,),

UNIDO should be contacted with a view to obtaining amsistance by
way of ermioment to esteblish a amall brick factory at Taikoare,
near Leribe, Such a factory would nroduce bricks for the northern

section of Lesotho, but some technical assistance mny be reounired,

It is recommended that the Department of Mines and Ueoloey, either
indevendently or with the co-orer~tion of other geoclorical brsed
projects, continues to rrospect for high ouality henvy clay in the

lowlands areas of the country.

It is recommended that the supply of fuel to hrickmakers be examined
to see what measures can be taken such that they will hnave readily
availahle sunnlies in ouantities that they cnan afford to nurchaae.

It is further recommended that the effectivenas and services

suvolied by existing major fuel (coal nnd ashes) imnorters be ex~mined
to see if thev are providing an efficient =evvice, and if necesnnry

to examine warys in which their service can be imnroved upon,

It is recommended that Government, through its Central Planning and
Development Office, and after examining the orevious recommendations,
makes an early decision on which recommendat:ons it wishes to see
implemented, and then prepares a consolidated request for a short
term mission to examine proposals in detail, prepare any necessary
project documents, and advise upon possidle sources of financing.
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ANNEX I,

LIST OF INTERNATIONAI, AND COUNTERPART STAFF,

Internntional Staff,

1. Mr. William Buchanan, (UNIDO) Expert in Clay Survay,
and Brickmakine,

Starting Date t 5 May, 1975
Concluding Date 3 30 Anril, 1978

+
2, Mr. Reudben Kachambuzi, (UNV) Clay Testing A=sistant.

Starting Date 1 17 May,1976
Concludine Date 3 30 Arril,1978

Counterncrt Staff,

1e Ms. Me Mofolo, Commissioner of Mines and Geology
(Government Limison Officer)

2, Mr, Seth Tseuoa, Senior Technical Officer.

8tarting Date t November,197%
Concluding Date $ Continuous,

3¢ Mr. P.M. Mohale, Junior Technical Officer.

Starting Date $ 5 May,1975
Concluding Date t Continuous

+ Mr. Kashambuzi is a Geophysist-Geologist and was
emvloyed mainly on field work rather than in the
CPTC,
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ANNEX IT.

Fellowahina.

Name: Mr,P.M. Mohale'

Purnose of Training: Upprading and broadening Technical
knowledge with a view to further
scholarships if initial course

successfully compnleted,

Course t Ceramic-heavy claywares and
refractory Technology.

Place of study t North Staffordshire Polytechnic,
Stoke=~on-Trent,
United Kingdom,

Starting Date t 1 October,1976

Concludine Date t 31 March, 1977

$ Sponsored by Lesotho Government and British Council,

Note: Mr. Moh2le has been granted exemption from year 1 of a
course leading to a Technical Managers Diploma, He is
scheduled to return to the North Staffordshire Polye
technic in September 1978 to complete the final two

years of the Technical Managers Course.
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ANNEX_ITT

1,

b,
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6.

LIST OF MAJOR TTiMS OF ECUTPMENT SUPPLTED RY UNDP/INTHO

Toyoeta HI=-LUX 1 tonne nickun truek

Comnrennion testinc Machine (3000 KN) Clasa 2,

Thermnrl Gradient Furnace

Portahle augerines machine with aupers, core

accessories, and spare parts,

Curtting sew with dinmond tivred blade,

Camnin~ Eoninment,
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ANNEX 1V,

1.

2¢

SUMMARY OF TECHENICAL REPORTS

Snecial Renort WR1/JR?, Tsikosne Clnv Denorit,

Plus tvo million tonnes of heavy clay locrted at Taikonne
near the district headauarters of the Leribe Diatrict. The
revort indicates that imnurities were nresent in some norte

of the deporit which was otherwise suitable for production

of bricks, vipes, and nlain tiles., The nature of these
impurities requires further investiention, hefore recommendins
the deposit for any sudbstantial oavrital investment, The
deposit -is well situated with regards to road access, water,
sleotric pover supply and rail heesd,

Note: Subseocuent investigation confirmed that the imourities
were a form of lime and that fine erindine of the materin?
would minimise the harmful effect to within acceptable
levels,

8pecinl Revort WB2/RK1, Thetsane Clav Denosit.

Plus 2,5 million tonnes of heavy clay, subdivided into three
oategoriest~ Uoper Thetsane Clay, Lower Thetsane Clay and
Alluvial Clay, All three materials were considered suitable
for brickmaking with the Upver Thetnane Clay firing to a lirht
oolour and being of partioularly high auality. In reneral {
was oonsidered that a wide ranpe of heavy olay products could
be made from this devosit,

The Deposit is looated adjacent to Maseru and rome 7.5 km
from Maseru rail heod,

Note: The Denosit has mince been chonen am the aite for the
Lesotho's first modern briok factory.
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Svocinl Ponort WB3I/RK2, Tennne (Morija) Clay Denorit,

A formation or hedded deposit of heavyv clay material, some

kO km from Maseru and 6.6, ¥m from Marija, line; roluble

srlts eiving rise to scummin~; short vitrification range of

the material in moat caeon; and voor dryinpg characteristics,
2ll combhined to rurrest that the denorit waz not ruitable

for nrickmakinrme A strone tendency for the material to bloat
above 1050°C surrested that it could he =suitable for vroduction

of lirht-veicht arcrepate,

Note: The area i= now confirmed a« Woodlot Preject and would

not he available for altern-te exnloitation,

Svecinl Revrort WR4/RK3, Ranahiane Clnv Derosnit,

About 270,000 tonnes of mainly bedded clay materis), wall
located hetween Mafeteng (District headouarters) ard the rail
head nt Werener, Lime contaminstion rresent in =nome wnlace=
but fine grinding of the material wvould reduce the nroblem

to within accentable 1imits. Some level of mechanization
required to exploit the denosit, 2nd water surplies have to he
defined,

8necial Renort WBS/RKW, Raseatle(Matanvane) snd Phercana

(Tabone) Clay Deposit, Preliminanry Revort,

Two separate derosits of white firing clays in the Mrfeteng
District, Bulk samnles of the Raseatle Clay were favoursbly
asnessed as being suitable for stone ware vottery, and althourh
there was considrred to be only about 2000 tonnea of this

matarial it is sufficient to sunply the two main Lesotho Potterien

for a number of years, Immediate exrloitation is recommended,

The Phocoesne deposit reauired further drilline to sstablish
qualities and quantities, althourh it is certainly lavcer than
Rareatle, Further evaluation work was atronrly recommended
togethrr with the surrgestion that a small ceramic factory could be
set un at Pilot Plant lavel, The white firing materisl is guitable
for hand throving when mixed with a more plastic clay.
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Notet 1In July 1977 a Project trip-rtite Review altered the
work plen to permit extra time for further drilling =

evaluation of the Raseatle and Phoooane Devosits,

Special Renort WB6/RKS, Preliminary Revort on the survev
for Heavy Clov at Qacha's Nek,

Initial survey work was curtailed by had weather, Numerous

gmall denosits were found, but in most cuses these were
sub-econcmic in size and / or =eriously contaminated by lime

such that brickmaking could not be recommended. Two vrosvects
wera defined for further evaluation in November 1977, Assuming
that a suitahle denosit was eventually defined..it was recommended
that Government consider subsidising n small nartly mechrnized
brickeplent, The recasons for this were three fold; due to the
nature of the raw materinl it is likely that some measure of

mechanization would be reouired, the market for bricks is likely

to be small initially, and Qacha'a Nek is in a difficult geopolitical

location,

Soncinl Renort WB?/RKE, Clay Denomit in Mohale's Hoek,

Two denosits vere defincdi= KobotaBeu (about 200. 000 tonnes)

and Mohale's Hoek Town Denosit (about 440,000 tonnes), The
Mohale's Hoek Town denosit was considered to he the mo=t rromising
takins into account technical factors end peosranhic locatione.
Even 8o, the material ia tender in dryine and nrecautions should
be taken to obviate this problem, Further testing of full sized
bricks has heen scheduled to pain a more comrrehenaive picture

of dryvin~ characteristice, Such testing will be of a oualitative
nature sinnc~ the Clay Products Technical Centre has no equirment

with which controlled drvinz tests can be carried out.

Draft Pronocnals for the E<¢tahlishment of the Rrick Factory at

Thetenne te‘Ranuirements and Genernl Desipn Dotn, Ontobnr 1977,

The provosals give the backsround, factors affectine final desipn,
future develonm~nts and immediate recuirements for estahlishment of
the factory. Desipn is based on using a minimn of mechenization, but

vhere mechunical plont {5 nronrosed it should br of modern Aesien te
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cepitalize on the wide renpe 0! nroducts that can be nroduced
bearine in mind the market for such products, Considerations
include avoropriate tehcnolo~y and international aid to trein
local staff, An anpendix pives details of some Technicnl data

end proposed vlant layout,

Svecial Renort WPR/RK?7, Phonoane Clav Demosit,

The denosit is subdivided into three areas where Zrilling has
defined that in o6ne area there is 156,520 tonnes of white and
buff firing clay, in another nrea there is more than 45,715
tonnes of white to huff firing material, whilst in the third
erea it was difficult to differentiate on naner bhetween r-d,
buff, and white firing material but a total ocuantity of 958,66

tonnes was rdefined,

The clays would rrove useful for brickmaking and vossihly other
ceramic wares for which further testinz(outwith the scope of
the CPTC) i~ recommended,

Snecinl Rerort ‘.JBO/RKRJ_Rasoﬂt].n Clry Denorit,

The Rnaeatle denosit i5 relatively =mall with a estimnted
nuantity of 9,500 tonnes of buff firing stoneware clay, However,
this is sufficient to keep the two exiaiting major potteries in
Lesotho self=sgufficient in clay for mome 40 years at their vresent

rroduction rate,

There is scope for a businessman to set un a samall enternrise hv

diering the clay and sunnlying it to loca) potterier,

The rerort aleo indicates zome mcope for setting un » cottage
industry to utilise some 5,400 tonnes of earthware clay defined

durinz? the denosit evaluation,
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Srecinl Renort YB10/RKO, Thotsare No.”? Clay Denocit,

At the renuect of the Rasntho Fnternrise Develonment
Corporation (BFDCO) n small dennnit of henvy clay wam
locnted and evalunted in the Thetenne area, near Maseru,

A BEDCO subeidiary, aid the only partly mechanized brick
factory oneratine in Lésotho (Mohokare Heavy Clay Industry
Pty, Ltd.)’ is to be displaced from its existing site due to
development of a new reservoir, Some 148,192 tonnes of clay
was detined with more being available outwith the drilling
area, An Avrendix gives rroposed nlant layout and proposed

site boundaries,

Speci=l Renort iB11/RK10, Sourn Clay Denosit (Cacha's Nek)s

The Souru denosit, comnrisine a defined quantity of 282,160
tomesn of bedded clay, is suitable for the production of hand
made bricks. Some mechanization would be required to die, crueh
and mix the cley. Good nuality bricks could be made by lebour
intensive methods, but considerable traininsg wouid be required

for at least one vear,

The renort recommends that a short term consultsnt he encared
to evaluate the cost of setting un »nd oneratine the brick
factory and to nrepare a document for financial and technical

assintance,




20430

0

30%00

I I L ‘-““L’:

2730

-29-

2030 2

|

LAY DEPOSITS -~ :approximate locations

W | ESOTHO

SCALE 1:760,000

A

iy~

Hoghta in femt

tooo-oooo&

Jorat

20000
¥

Motaredle Trach . .. .. _ _ __ _ _. Inte n
Mountan Paee— . ... _ San: . o]

L _ Ngoyane . 4
Hotel-_ .. ________M L

Prapared from D051 250 000 sheet (DO S 821) by the (v
P OBon MS 876 Masery Lesotho Piinted by Governmen: '

The boundaries shown nn the map
endorsement or acceptance by th

d Ea ol in ot

L




-23-
:r"m n;oo 28030 29°00 *‘21.'32-30
ironimate iocations
-~
SOTHO -
"LE 1.750.000
: 10 4 50 $0Km ‘ | ™ REPUBLIC OF
- 15 sl % 0 35 Mies SOUTH AFRICA
Ry . AWRY725
1
i'\ ') e - 29%0
J 3
/ N ()
EYANE YANEN
o

29°30
Jsovo
- ——-—------.*
LEGENO
Al Westher Rosd.— - ... __. = DSINC! MO e iene ececcemme e ]
Four Weather Rosd- - oo ______ emmnseen. OTNOT ToWN Of VIlIBQ - - oo e e e e e oo .
Motorebie Track - e _ . ___ _. Boundary
Mountein Pass— - — - _ _ . ____ __ Saniiil District BOundery - - - oo e e
T Ngosjene  Digtici Neme- - - - o ccee - =
MOl o o o - oo ___ H o098 o e t
-4 30030
Prepered fom OOS 1 250 000 sheet (DOS 621) by the Oepartment of Lands Surveys and Physical Planming
PO Box MS B76 Masery Lesotho Printed by Government Printer Meseru © Lesotho Government 1977

The boundaries shown on the map do not imply official
endorsement or acceptance by the United Nations.







ANNFX V

1.

2, "

3e

6.

7e

8.

%

10,

11,

12,

BIBL.TOGRAPHY!

Buchanan, W (UNIPQ) and Reed, J.J.(UNOTC) = TeiVoane Cley
Devo=it,

Buchanan, W (UNIDO) and Ksashembuzi, R, (UNV) = Thetsane Clar

Devorsit,

Buchanan, W (UNIDO) and Kachambuzi, R, (UNV) = Ternna (Morii-)
Clay Denonite

Buch~nan, W (UNIDO) and Keshambuzi, R, (UNV) = Ramahlane Claw

Depo=it,

Buchanan, W (UNIDO) and Kashombuzi, Re (UHV) ~ Rece-tla Clay
(Motanyane) nnd Phoooane (Tehnnp) Clav Deposit®y Pralimin~ry
Report,

Buchanon, W (UNIDO) and Kashambuzi, R (UNV) « Preliminnry

Report on the survey fer clays at Qacha's Nek,

Buchannn, W (UINIDO) and Karhambuzi, R (UNV) <«Clay Denonits
in Mohalet's Hoek,

Buchanan, W (UNIDO) Draft nrorosals for the Estabiirhment of
Brick Factory at Thetsane 1~ Renuirements and Genera) Decien
Data, October 1977,

Buchanan, W (UNIDO) and Kashambuszi, R (UNV) - Phocoane Clay
Devosnit,

Buchanan, W (UNTDO) and Ksskamhugi, R (UNV) - Raneatle Clay
Deposit,

Buchanan, W (UNIDO) and Kashambuzi, R (UNV) « Thetsane No.?
Clay Deronit.

Bughrnan, W (UNIDO) and Kashambnzi, R (UNV) - Sourn Clay
Deponit (Oacha's Nek),

Kashambuzi, Rs (UNV) A Short Report on the prosnecting work
donc in the Mazerod aresa.



ANNEX VI,

1.

N
-

LECTURES CCNDUCTED RY THFE PROJECT.

-

October 1076: Lerotholi Artican Tretinin= Centre,

A lecture on brickmakine was eiven to students of the
Ministry of Works Technician Training Course, A basic
note rheet wvan diztributed, and a ovestione=annwer sension
hecld ~t the end of the lecture, Keen interest was=
exvreaced in the notential of Lesotho to mumufacture hirh

aunlity hricks,

Mrveh 10783 Clay Producte Technical Centre,

S8tudents from the Lerotholi A-tisan Tvainine Centre from
trainee technicinns, carnenters, anrd hricklnvers aceursen
virited the CPIC. The work of the nroiect wam exvlained,
A wide voriety of mamnle bricks nand some nrottery was

displayed, pire extrurion wne demonstrated, nd a variety
of bricks were tested for comore=sion strenrth. Keen

interesat vas exnresned in the hirh ouality samnle hrickr

made from lemothe clays, and a large number of rercral and

technical ouestions on bricks and brickmakine vere anevered,
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Thetgune Brick FQQIQEIO
A, Background.

1, A shortage of building materials, and bricks in particular,
is generally recognised and has led to Government action to
stimulate the construction industry. The immediate past result
of this in the field of heavy clay wares has been the defining
of suitable clay deposits. Taking into account the factors of
deposit size, quality, and geo-economic location, the Thet:zane
deposit has proved to have the most potential to date.

2., The needs of the country have been considered together with
the most effective way of establishing the new industrialized
gsector of the heavy clay industry in Lesotho. Success in this
respect will be considered achieved when the Lesotho industry
can replace imports, develop an export market, and when nate
ional staff can successfully and independantly cperate the

new industry,

3, The VWest German Government has offered a capital boan of
LM2,5 million to finanae a brick factory, The Lesotho Government
has decided that the loen will be used to construct a factory
at the Thetsane clay deposit, that the factory will gatisfy the
needs of the local construction industry with respect to bricks
and then other heavy clay wares, and that technical assistance
will be sought to train national staff, The factory will be
ectablished and opcrated through the Lesotho National Vevelop-
ment Corporation,

4, Texing the ahove factors into consideration, and allowing
that the factory should not unduly interfere with existing
small scale producers, a factory has been designed which will
be capable of producing a range of high quality bricks and
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other hoavy elay products such as straight pives, tiles.
blocks, etc,

B, Factops Affecting Fineld Vesizn.

1. The Thetsare clay deposit is located Southeast but adjacent
to Mageru, being only 7,5 Km from the Maseru railway station

and adjacent to a new proposed industrial area. A report on the
deposit (Ref.1) indicates that there arc three clay types avail~
able, these being called 'Alluvial', Tower' and 'Upper' Thetsane
clays., The respective tonnages which have been proved are

0,32 million, 1,32 million, and 0,964 million, The upper clay

in particular is suitable for a wide range of products from
common up to probably engineering quality bricks, whilst the
other clays are suitable for at least common bricks, end prob-
ably other products,

2., The existing heavy clay industry in Lesotho consists of a
number of small producers making bricks by hand or with very
simple machinery. The method is extremely labour intensive,

and the product varies considerably in quality and availability.
ore important, all high quality bricks are imported from centres
such as Bloemfontein and Johannesburg, tven imported bricks are
not always available when required, and this has led to an in-
creasing production of concrete blocks in Lesotho, Howaver,

all cenent is also imported and again supplies may not be svail-
able vhen required, The obvious result of this is a serious
constraint on the Lesctho construction industry, A further, but
less obvious factor which influences construction design in
Lesotho, is that due to the uncertain quality of local products
building design tends to favour re-inforced concrete where
architects and engineers can work with a material which has
better known and more consistently reliable physical properties.
This also results in increased imports of cement and steel,



3, The r—owth of Lesotho in terms of populstion and dezvelopment
advancenient has led to a natural and accelerating expansion of
the constructioa industry., A lack of timber, abundance of clay,
association with a colonialist administration familiar with
fired cley bricks, and the influence of a larger and more
developrsd neighbour to whom bricks were both traditional and
often prestigious building units, have all combined in creating
an atmosphere where bricks are not simply acceptable tuiiding
units, but when of high quality by modern standards they are
the preferred building unit,

4, The nearest 'modern' brick factory to Maseru is the COROBRICK
factory near Blcemfontein, some 135 Km away in the Republic of
South Africa, Taking into consideration the high weight/cost
ratio of bricks, the distance from the COROBRICK factory, and
the wide range of physical and aesthetic qualities thzt can be
produced from the Thetsane clay, it may be seen that there is
excellent potential to satisfy not only the Lesotho market, but
also to develop an export market,

5. A8 Lag been indicated, the existing heavy clay industry in
Lesotho is at a low level of technological advancement.

Coupled with this is a general shortage of experienced national
staff from artisan to senior management levels, This must be
taken into account when designing any new industrial facility
employing high technology equipment from developed countries,
The Thetsane brick factory has therefore been designed taking
intc account the wide range of high quality products that are
to be produced, but allowing that mechanization should be
minimized in the early years until the national staff have
been trained, after which time further mechanization can be
employed a3 and when necessary. At the same time, a relatively
labour intengive operation is consistent with the country's
need to provide employment for its nationels, Thus “he Thetcane
factory has been desipgned such that it utilises modern brick-
making cquipment where essential to achieve the desired range
and quality of products, the equipment used has been chosen

for its relative ease of maintenance, and where mechanizasion
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was no* essantial or could be replaced by a non-mechanized
method, then the 'non-mechanized' method was chosen. An example
of this is the choice of a grate fired annular kiln such as

the 'Belgian' kiln which can be manually fired from the side
and is relatively easy to fire up to the maximum desired
tenmperature of 1,150°C, One of the alternatives was a top
fired, via mechanical stokers, Hoffman kiln which would have
been of more modern design but less versatile and more difficult
far inexperienced men to operate,

6. The final factor which had to ‘be taken into consideration
was the capital avsilable, i.,e, UM2,5 million, or about
R900,000,--, This capital sum was decided upon ®ven before the
technology has been finalized, and the fact that it may not
be evailable until early 1978 has placed a considerable con-
straint on the implementation of the factory project,

7 With the capital available, it is doubtful if sufficient
artificial drying facilties can be installed to handle total
plant output, rated at 6,000 bricks per hour, It is also
doubtful if a kiln of sufficient size can be constructed to
handle this output, A compromise has therefore been reached
whereby some 50% of the production will be air dried and
clamp fired, and the remainder will be kiln dried and fired,
This may be altered when detailed costs are availabie for
kiln construction. Jt is likely that alluvial and lower
clays, with up to 70% of upper clay mixed will be further
mixed with clinker and coal dust prior to being (relatively)
soft extruded fcr air drying and clamp firing, The upper clay
will form the basis of a mixture for stiff to semi-stirf
extruded products for kiln drying and firing,

8. Lue to the relatively soft nature of the upper clay ani
alluvial clay, plus the well stratified and weathering charact-
eristics of the lower clay, claydigging can be effected by
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using e heevy duty front end loader with ripper tihes at

the rear, This machine has been chosen in preference to

face shovel since parts and services are more readily aveilable
in or necar Maseru. Clay transporting will be by 5 tonne tip
trucks, aithough 3 tonne gravity dumpers would have been
preferable had they been available in southern Africa, Clay
handling at the brick factory will be by a small two wheel
drive front end loader, The flow of materials and gencral
factory layout can be seen in Appendix 1,

9. In ccncluding this section it is important to stress that
the Thetsune factory is the beginning of the development of
the modern sector of the heavy clay industry in Lesctho, that
a variety of factors have been taken into account to design
tuz factory cuch that immediate and long term opzration will
be successful, and that corpetent technical assistance will
be necessary in the initial years of plant operation, 4lso,
in concidering any consultancy work up to the stage of com=-
missioning the factory, it must be noted that suppliers will
usually provide detailed drawings and information for install-
etion of their products, such services being either free or
for a nominal charge,

C. Future Yevelopment,

1, Future development of the factor; itself will 1likely be
in the form of installation of artificial drying with
resultant grecter output from the kiln, It will eventually
become increasingly attractive to increase kiln firing fac-
ilities to the point where all bricks are kiln fired, The
kiln itself may be adapted to mechanical stoking,

2. Although single shift working hac been envisaged initially,
increased output will be fairly simpiy achieved by going on
tc two or even threea shift production at sone later date when
conditions warrant it, On three shift production, ratcs

——
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capacity will be gome 40 million bricks per year assuming
gemi-gtiff to stiff extrusion, and higher if less than semi-
stiff extrusion ic employed. Mechanical handling of bricks
from the extruder into the drying section is also a consider-
ation for the future,

3. Although the factory will have an initial emphasis on
production of bricks, this will be developed into producing
hollow blocks, sill tiles, floor tiles, and roofing tiles,
straight pipes, vent bricks, and other clay products. Huch
prodvction implies an increased capitalization and development
of clay bodies, It is therefor preferable thet as much of this
developrment as possible takes place during the intial years
wvhen technical assistance is available,

4, In addition to the clay haulage vehicles, the factory will
have one flatbed truck to be used for bringing coal and coal
dust from the rail station, and for delivering some bricks,
If it is assumed thet the factory starts production in early
1979, and teakes two to four years to train staff to maintain
a reasonable production level, local transport facilities
supported by the brickplant truck should be sufficient to
handle plant output. Production would likely increase from
gsome 5 million bricks in 1979 to some 10 million bricks in
1983, assuming thet single shift working is maintained, In
terms of tonnage, this is roughly equivalent to 15,000 tonnes
in 1979 (300 tonnes/week) to 30,000 tonnes (600 tonnes/week) in
1983,

v, Immedicte Requirements.

1., The immediate requirements are listed as follows:
a) Official establishment of the capital loan from the KfW,
b) ©stablish if the KfV will finance any necessary consult-
ancy prior to release of the main loan,
¢) Taking into account work already completed such as the
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testing end evaluation of the clay ieposit, market survey

by the Central Planning Office, and decision regarding
technology, compile realistic terns of reference for the
consultant(s) and advertise these as required,

d) Buppest to the KfW that owing to the relatively small size
of the factory and the ever reducing purchasing power of +he
fixed capital sum, and taking into account the fact that clay
samples have been sent to one German and one UK potential
supplier, that only limited interrational tendering be con-
sidered,

e) The land requirements es indicated in the report on the
Thetsane denosit be allecated without delay.

f) Investigate measures for soils conservation such that
overburden strinped off by the factory can be laid dcwn on
what might otherwise have been unproductive land, and in this
way come of the land used for the factory czn be re-established
elsewherc in the Thetsane area. Negotiations will also be
required in respect of one house which is located on some of
the best clay, even although this part of the denosit may not
be required for some time,

g) ©stablish what other industries may be developed on the
adjacen’ industrial site at the same time as the brick
factory, and what sharing of services might take place, For
example, elctricity and water could be very expensive if the
factory must bear the whole coct of their installation, whilst
road improvements would also be useful but not entirely
easential,

h) tstablish the formal Company that is to operate the brick
factory with final details of capitalization and source of
operating funds,

i) Compile an up to date cost benefit anealysis taking into
account current costs and bénefits, and the information
available on buildings, fixed plent and equipnent costs,

From thic a more realistic appreciastion of operating capital
requirements can be made,

2. These requirements above can be described as 'Pre-Project’
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activities in that there is 1little if any cost invelved in
thcir expedition compared to the savings to be mnde by

having them carried out before the capital loon 'icooiies
available, A1l of the activities can be carried oul roefere
the start of the project, and fcr some it iz essential, Lhere
is 1ittle doubt that cxpeditious action in this recpect wiil
help ensure that the best possible equipment can be afforded,
whilct undue delsy will reduce the overall quaiity of the
factory and its subscquent ability to compete acrocc a broad
section of the available market.

3, The design of the kiln has only been specified in z broad
and descriptive sense, i.e, that it will be ¢ grate fired
annular kiln, probably e Belgian type with 28 chambers and

a weekly capacity of about 100,000 bricks assuming dryine

and firing in the kiln, The next stage is to obtain working
drawings and bill of quantities such thet realistic quotations
can be obtained fer its construction. This item, i,e. drawings
etc., could cost up to R7,500 (possibly more) and it may be
that Kf¥ could be anvroached to 'pre~finance' it. In tte
meantime, it is possible for little cost to make enquiries

as to a supplier or designer for the kilrn, Fote that zlthouph
it has been deseribed as a Belgian kiln, there may be up to
date equivalents under different names,

References:

1, Thetsane Clay leposit, Special Report WB2/RK1, prepared by
W, Buchanan (UNINO) and R, Kashambuzi (UNV), Project For
Vevelopment of Heavy Clay Industry, VUP/LuS/74/023,
Kovember 1976,
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1. The following pages give general details of the factory
layout end assumed technical data, JTndividual suppliers who
will have tested the clays may be in a better positien to
give mare accurate data according to the known performance
of their owvn equipment.

2, Clamp fired bricks will have added coal dust and possibly
some agh to assist in drying. Kiln fired bricks will rely
mainly on the good drying characteristics of the uvrper clay,
but some clinker may be added before crushing if a suitable
grog is not available, or until the lower clay becomes avail-
able, is is normal, exact mixtures will be developed and re-
fined in detail with factory operation,



Loanien) Untka,

Output per year

Working Time (single Lhift)

13,2 millicn size B bricke

8 hours per shirft
5,5 shifts per week
50 weeks per year

Agsupmed shrinkage: Kiln Fired

3,5% wet to dry

2,0% dry to fired
Clamp Fired 5,07 wet to dry
2,0% dry to fired
Size A Bize B
mm nm
Dimensions fired 215 x 102,5 x 65 222 x 106 x 7%
(apvroximate) dry 219 x 105 x €6 226 x 108 x "7t
vet 227 x 109 x 68 254 x 112 % V7
fired 215 x 102,5 x 65 222 x 105 x 73
dry 219 x 105 x 66 226 x 108 x 74
vet 230 x 110 x €9 237 x 114 x 78
Veight fired 2,86Kg 3, 40Kg
(assumed) wet 3,53Kg 4 ,2uKg
fired 2,72Kg 3,26Kg
wet 3,49Kg 4,21Kg

Note: above data based on mixtures containing +65% upper
clay., Yith =65% upner cley tulk densities would
likely be lower and shrinkages could be higher,

t Water content of kiln fired bricks = apnrox, 18¢
and los. on ignition = sprrox. 4,5¢%

¢ Agsumed that solid bricks are being made, in
practice bulk of bricks will be with up to
25% perforation,
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Clay ¥inning.

1, By front end loader with ripper tine(s) at rear, approx-
imately 2 cubic metre rocck bucket with teeth, cab and full
road equipment, Uonaclone or similar air cleaner, four wheel
drive, supplier should preferably have agency and hold stock
of spares in Lesotho,

2, Two of 5 tonne tip trucks with full road equipment, hyd-
raulic tip, heavy duty steel bcdy, suitable for short haul
site work, Supplier should have agency and hold spare parts
in Lesotho,

Alternative: 3 of 3 tonne gravity tip dumper trucks with full
road equipment, heavy duty steel dump trays., Supplier should
have agency or hold spares stock in Lesotho,

Coa) and Finished Product Haulaga.

1. One of 9 tonne flatbed truck with full road equipment,
21 ft, 6 in, long bedy with 3 ft, high sides and removable
pillars, Supplier should hold stock of spares in Lesotho,

Nctes: The above equipment is quite common in Lesctho and-
therefore it should be possible tc get parts and
services, It is assumed that the factory maintenance
staff will be trained in preventative maintenance.

t As a Government project, the vehicles could be
licensed as 'AX' and be eligble for tax free fuel,
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THETSANE BRICX FACTORY = ¢ » SCHEMATIC = = = CLAYWINNING SECTION

Alluvial Clay Lover Bedded Clay Eu Bedded Clay

4 x 4 Articulated Front
Ind Loader with xippex
tines, rogk bucket,
(about strck vol,)
RMll road accessories,
oto,

Duapers or Tip Trucks

Boo2 Bo.3 Mo Noo2 Noo3

To Preparstion & Souitag:

(Brickmaking Section)



1, The individual clay types will be stored in open stock-
piles near the factory such that a supply is always available
even when inclement weather prevents digging from the claypit,

2, Crude blending of clay or other materials can be achieved
at the primary stockpile level by laying down in a 'sandwich'
fashion, i.e, alternate horizontal layers of the individual
materials, These blended stockpiles would then be re-won
vertically prior to being taken to the start of the crushing
process,

1. The clay from the stockpiles may have a high water content,
i.e, up to 20%, although this would be unusual, Under normal
circumstances it i3 likely that water content will not exceed
15%, assuming that some drying has taken place in the primary
stockpiles, In this latter respect account has been taken of
the altitude (1,500 metres) and generally low relative humidity
experienced in Lesotho, which combined with the warm day temp-
eratures are conducive to rapid drying.

2, Primary crushing will be by a disintigrator or form of
hammer mill or primary rolls type grinder, which will be
capable of a throughput of 26 tonnes per hour at a moisture
content of 15%, Feed size into the primary crusher will be
not more than 250mm equivalent diameter, and output size down
to 30mm equivalent diameter,

3. Secondary crushing will he by a differential high speed
rolls grinder capable of accepting the rated output from the
primary crusher above, i,e, 26 tonne:z per hour at a moisture
content of 15%, rolls gap being set at 2mm., Provision will be
made for water addition to the feed,

—_J
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4, Product from the secondary crusher will be transferred by

belt conveyor to be ploughed off into any selected storage/ .
souring bay. The proposed design of these bays is shown on

the following page but has been left in a general form since

the building supplier may be able to incorporate the steel-

work supporting the roof into the partition frames.

5. The storage bays are of nominal size 6 x 4 x & metres with
an assumed working capacity of 72 m? per bay, there being a
total of eight bays to give a total effective storage volume
of not less than 576 m5, The bays will permit some souring of
the mixes, and will act as a buffer should clay supply from
the pit or primary storage piles be held up, e.g. through wet
weather,

6. The above preparation method, taking into account the
nature of the raw materials, will be sufficient with only
final mixing and water addition, or chemical additive sddit-
ion, being required,

7« A schematic flow disgram from Primary crushing through to
the Brickmaking section is shown on the following page,
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THETSANE BRICK FACTORY = « = PROPOSED STORAGE/SOURING BAYS = = = IAXUUT

DIAGRAMATIC & NOT TO SCALE,

To Production
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14ne of overhead conveyor
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‘\ PLAN MY Mo, 1
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R8J with ‘channel velded on one side,
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To '
Production «— 1 |

PLAN VIEV & BAYS

N

Timber END ELEVATION
Partition SHOWING ROOF,
100 x 40Cna

X seotion}

treated RSAP

Note: cost of timber partitioning to be evaluated against other materjals
t each bay of nominal sise 6a x 4im x 4m.highj struck volume = 9éa’ per
bay, sllowance of 72a° effective working volume per bey. Clay froa
secondary crusher transported by belt conveyor and ploughed.off into
bay being served, F.E. loader assists in distributing material inside.

the blyo
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THETSANE BRICK FACTORY = = = SCHEMATIC - -~ ~ BRICKMAKING SECTION,

sddition (if requ'd)

From claypit oz
primary storage area

|

Prisary grinding

vater

Storage and Souring
Bays; 8 bays 6 6 x 4 x

4 metre eachj fed by < Secondary grinding -
oonveyor Llluh_:pud.mlh.
]
t [Toal Dust;
F\
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Cheamical Additive

1f requ'd,) F*J, (1f requ'd.)

Doudble Shaft Mixer and
Heavy Duty De=airing
Extruder Assbly,

l.——nm wvater addition
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-

Column,

Special effects to clay

Y

¥Wire Cutter

1

Teke=off Conveyor;
sanual take-off,
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— To drying anu ixd:,




Bp{ckmaking.

1, Transfer of clay from the storage bays will be effected by
a twc wheel drive front end loader, fitted with toothed rock
bucket, full road equipment and cab, Vonaclone or similar air
cleaner, and weight box at rear, The supplier will have an
agency in Lesctho and will hold a stock of spares at the
agency, Bucket size will be about 0,5 n’ struck volume, and
operation will be by hydraulics. An agricultural tractor with
bucket etc. fitted as an accessory is not suitable, This lcader
will also be used to assist in feeding the primary crusher.

2, The clay from the storage bays will be fed into an apron-
box feeder which will regulate supply to the mixer, and soct

as & surge hopper., Capaocoity of the feeder will be not.less than
‘5 23 with a feed rate of 30 tonnes per hour,

3, Material from the apron feeder will be transported by
conveyor belt to a docuble shafted mixer passing through a
chemical additive station (two staticns may be employed).

The double shafted mixer will have excess capacity relative
tc the extruder such that efficient dlending and mixing of
both final water and additives can take place., Since different
suppliers have different sised extruder-mixers, physical sises
are not specified here,

&, Chemioal additives such as titanium dioxide or manganese
dioxide will be metered onto the mixer feed conveyor by means
of a variable speed screw or woram feeder fed from a one cubic
metre capacity hopper. Provision will be made for a lsdder
and platform suoh that the hopper can be filled manually from
bags. Two such feed stations are preferred, but one is an
acceptable alternative, The feed rate should be variadble from
sero up to two tonnes per hour, This method of feeding is
relatively simple and accurate and has been chosen in favour
of vibro and disc febders,
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5. The blended mixture from the double shafted mixer will
pass through a pug sealer into an extruder capable of ex-
truding 6,000 bricks per hour at an extruded size of 234 x
112 x 77mm and a moisture content of 18% on the dry basis,
Although the extruded column should be up to 'stiff' extrusion
quality, there are varying opinions as to what exactly const-
itutes stiff extrusion, For the purnoses of this factory, an
extruder equivalent to the Hfndle PZVA 60a/50 would be suff-
icient, this should not be misconstrued as a suggestion that
this is the preferred machine, If an extruder producing less
than a stiff column, the cost will be less but artificisl or
air drying of gll production will be essential,

6. Ancillary equipment required with the extruder are vaccuum
pump, compressor if air activated clutch, special tools and
dies for production of solid and perforated bricks, It is
recommended that bricks and blocks of the following sizes be
produced iritially: 225 x 112,5 x 75mm, 222 x 106 x 73om,

and 300 x 100 x 225mm, The latter size which is a block as
opposed to a8 brick would be used for internel walls, or
elsevhere, on the assumption that it is to be plastered. The
two brick sizes would be for common or face bricks, Consider=-
ation would have to be given to producing half blocks and three-
quarter blocks of 140mm and 215mm lengths resnectively,

7. The extruded column from the extruder may pass directly
into a wire cutter, or it may be textured or otherwise

treated prior to nassing through the cutter, The cutter itself
may be a side cutter or reel cutter with provision that it
will cut the above sizes of bricks and blocks, The preferred
type of texturing device will scarify the surface after which
it will apply slight pressure from a roller to give a 'barl:'
effect, it will also have provision for aprlying sand to the
surface,
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Lrvinz and Firing.

1. In considering the drying and firing cycle it must be
borne in mind that the greater part of production will be
of perforated bricks, i.e. bricks or blocks with up to 25%
perforation, and that solid bricks or blocks will only be a
small part of production, Where solid bricks or blocks are
produced for kiln firing, some measure of pre-drying will
be necessary, and such pre=dried product may be set in the
bottom courses of the kiln setting. Perforated product will
have a quicker drying cycle than solid products and it is
based on this that the kiln output of :100.000 bricks per
week will be achieved,

2, Bricks for clamp firing will be taken direct to the hack
lines to be set for atmospheric drying., There will be about
700 linear metres of drying lines by 1,3 metres wide. Set-
ting density will be 235 bricks per metre for wet bricks,
and 390 bricks per metre for re-set semi dry bricks (i.e.
re-set for final drying to 10 high versus 6 high for wet
bricks), The capacity of the drying lines is therefom sorw
164,000 bricks if onlv wet bricks are considered, but in
practice it will be considerably higher, It is not possible
at this time to be precise sbout the drying time for air
dried bricks made from Thetsane clays except to say that
drying characteristics should be good,

3. The clamps will be built to a size of +500,000 bricks,
at which sire they will be quite economic to operate, At
some later stage consideration must be given to building
permanent covers over the clamps, or even from the start if
funds are available, Split level loading/unloading must be
used to minimize labour requirements, similar to the method
now employed at Mohokare Heavy Clay Industry (Pty) Ltd.



Notes: With referenoe to the perforations in the bricks, the

following will apply - 'The holes shall be so disposed
that the argregate thickness of solid material when
measured horizontally across the width or length of
the brick or block at right angles to the faces shall
nowhere be less than 30% of the overall width or
length of the brick or block. The area of any one hole
shall not exoeed 3000mm,’(BS 3921:11974)

With the short production runs associated with making
a variety of products feeding two different dryings/
firing systems, it would be beneficial to have the
extruder fitted with a doudble hinged mouthpiece to
ninimise downtimes or overtime assooiated with die
changes,
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THeTSANe BRICK FACTORY, PROPOSED GENERAL LAYOUT IN
BRIXMAKING BUILVLING,

7 = ground lovel

8= tot tieor

=+ Nture Expansion

=+ Niture £xpansion

9 = ground level
0= %t fioer

80ALss Approx 13200

Metal framed, metal skinned building, 34 x 20 metres, floor of
4" single re-inforced concrete, except workshop & store of

6" double re-inforced concrete. squipment foundations to
manufacturers svecifications,

Por legend, see next page,
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1. Apron or Box Feeder,

2. Transfer Conveyor. .

3. Uouble shaft Mixer-txtruder arrangement,

4, Rusticating-Sanding equipment.

S5 Automatic wire cutter,

6. Take-off Conveyor.

7. Toilets and Showers,

8. Offioes,

9. Workshop and Store area,

10, Mess Hall,

11, Additive Feeder.

Note: Take-off oonveyor may be turned at right angles to
direction shown, and tovwards kiln,
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