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INTRODUCTION

1. ~ The Seminar and Study Tour for African Specialists on Mining Methods was
one of the projects of the United Nations Economic Commission for Africa's

programme of work and priorities for the period 1980-1981.

2. The objective of the Seminar and Study Tour was inter alis, to improve
the manegerial and technical competence of African specialists on mining
operations through lectures, excursions to operating mines, visits to well
established supporting institutions, discussions etc., to be undertaken in a

suitable region with a long history of mineral resources development.

3. Through the support of the Government of the Union of Soviet Socialist
Republic (USSR) and the United Nations Regular Programme of Technical Assistance,
the Seminar and Study'Touf'was“orgénized'%f ‘the United Nations Economic '
Commission for Africa (ECA) and was held in Krivoy-Rog in the Ukrainian

Soviet Socialist Republic from 1 to 12 June 1981.

b, The host country institution directly responsible for the organization of
the Seminar and Study Tour in collaboration with ECA was The Mining Scientific
Regearch Institute of Krlvoy—Rop (NIGRI)

S. Twentv-elght Afrlcan spec1allsts from 26 countries and one international
institution, two external consultants, staff members of the United Nations
Depaftment for Technical Co—operation.for Development, the Economic Commission
for Africa (ECA) as well as over 35 experts from the host country participated
in the Seminar and Study.Tour.

OPENING OF THE SEMINAR

6. The Seminar was opened by Mr. G. Gutovsky, the Mayor of Krivoy-Rog
on 2 June 1981.

T. He welcomed Seminar participants to the Ukrainian Soviet Socialist
Republic and 1n partlcular to the Krlvoy-Rog basin which was one of the
country's most 1mportant metalllferous ore producers and had had & long hlstory

of mineral resources development.

8. He informed the participants about the evolution of the mining industry
in Xrivoy-Rog and the resultant growth and development of the city. The
Krivoy-Rog basin offered the ideal enviromment for developing countries

to see how mineral reources could be developed to serve the needs of a nation.
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9. It was internetional duty of the Soviet‘people to utilise a portion of
their resourceelto assist developing countries in building and strengthening
their economies. Accorulngly the USSR was salready providing assis*ance to a
number of African countrles. He hoped that the results of the Seminar and

Study Tour would strengthen co—operatlon between the USSR and Atrica for the

benefit and nrosperlty of their peoples.

10. He concluded by expressing his country’s pleasure and readiness to
render African countries scientific and technical assistance in their mining"

industries. He wished the Seminar and Study Tour every success.

11. On behalf of_the‘Executive Secretary of ECA, a representative of the
secretariat welcomed participants and conveyed the appreciation of ihe ECA
secretariat to the Governament of the Union of Soviet Socialist Republic (UssR)

for its contrlbutlon to the progect

-He stressed that. the main objective of the Seminar and Study Tour
was to offer the African specialists an opportunity to .observe how the mineral
regources enéowment of a region could be used to promote self-rellant and self-
sustalnlng soclo-eccnomlc development w1th1n the same region so that the

African experts could adopt some of the methods applied in African countries.

13. Furthermore,’ African spec*allsts would wish to famlllarlze themselves
with mining techniques and equipment for both small-scale and lerge—scale
operations, observe the operation of support institutions for the miperal
industries and develop fruitful contacts between themselves and others
outside Africa so as to enable Africa to build up the capacity to

exercise full sovereignty over its mineral resources.

14, Mr. S. Lissitsin, State Committee of the Soviet Union Council of
Ministers for External Economic Relations, welcomed Seminar part1c1pants and
expressed the hope that the Dreparatlons made by the Governments of the
Ukrainian Soviet Socialist Republic and of the Soviet Union for the Seminar and

Study Tour would ensure the succéss of the implementation of the project.

15. The USSR Covernment regarded the rapid economic development of the .
developing countries as one of the major requirements of the present time
and the Soviet Union would continue to contribute towards the - “ievement of

that objective in a manner acceptable to African countries.
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16.  On behalf of the Soviet institutions which were involved in the
organization of the Seminar and Study Tour, Mr. A.R. Chernenko, Director of
NIGRI Institute welcomed participants to Krivoy-Rog whose achievements in
mineral resources defelopment were a‘pridelto the people of the USSR in general
and the Ukrainian Republic in particular. Hé stressed the importance of minersal
resources in industrial development and wished African countries success in

their efforts to develop their mineral resources.

17. Mrs. L.P. Gribvanova, the USSR Co-Director of the Seminar and Study Tour,
welcomed participants to the NIGRI Institute and introduced them to the

Mayor of the city. Shé outlined the proggamme'of work for the Seminar and

- Study Tour and stated that the organizers of the project would do everything

possible to ensure the success of the event.

18.  On behalf of all the African Specialists participating in the
Seminar and Study Tour, Mr. Mohamedou Issoufou of the Niger moved a vote.
of thanks to the Mayor of Krivoy-Rog'city and 211 the USSngfficials

who took part in the organization of the project. He cdmmen@ed the
mining tradition of the city and the efforts of the USSR Government to

transfer mining technology from their country to African countries.

ACCOUNT OF PROCEEDINGS

19.  The presentation of papers and the subsequent discussions were held at
NIGRI, the institute in XKrivoy-Rog which serviced the mining industry

in the region. A total of 25 papers were ' sented by Soviet part1c1pants

land these were interspersed by five papers from foreign part1c1pants. The
jSESSlOHb were conductéd under the combined chairmanship of Mrs. L. P. Gribanova (
l(USSR) and the .representative of the ICA secretariat although several forelgn

part1c1pants were invited to chair some of the sessions.,

20. In between the theoretical working sessions at NIGRi field visits
tn operating‘-miges,' Processing Plants and other relevant 1nst1tut10ns in
the Krivoy-Rog region were underta-en. The v151tq were of great interest to

. participants and generaled extensive discussion and exchange of views.
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2l. A brief description of the bapers presented by the USSR and foreign

participants is given below.

"Mineral resources of the Ukrainian" (Mr. V.. Poturaev)

o2, The épeaker first described the important position that the Ukraine
held in the total mireral wealth of the U831, Mangenese, iron and coal were
predominantal though other more exotic minerals were either being exploited or

known to exist.

23. Mhhg&nese oécured as oxides.an@ was worked mainly by open-pit methods
althouéh there were some underground-operations" tao, Iren ore was.principally
centreé in the Krivoy-Rog région and was mined by both open-pit and underground
methods. Coal mining was carried out in the Donetz Basin by underground methods,

the average depth of the mines - ‘ng 600 metres.

2k, . He then Wenfrinto more detail concerning the technology being applied
in those areas and highlighted the problems likely to be confronted as the
workings reached lower depths. The paper formed a general introduction to the
mineral resources of the Ukraina and provided good background material for the

participants.

"Mining of iron and manganese ore deposits" (Meesrs. A.R. Chernenko,
E.D. Prilipenko and V.A. Salganik)

25. The paper was presented by Mr. Prilipenko who said that the USSR was

the biggestlproducer of manganese and iron in the world. Iron ore was being
worked by both open-pit .and underground methods and, at the.present time, about
15 per cent of the total production was from open-pits. Krivoy-Rog region was
7 oée.of thé main,cgntres for both iron and manganese mining and large éomplexes

had been established for mining and treating the ores.

26, Open-pit mining of iron ore was being conducted at depths of up to 275
metres below ‘the surlace using goﬁventional-benching with railway, truek oF
'eonveyor, or comblhations there@f, to transport the ore out of the pit,
Problems associated with deepeﬁingrthé pits to 500 metres were receiving-close

attention.
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27. Underiround mining at depths up to 70O metres were, in general,
utilizing caving methods with the ore being transported by electric

locomatives to the shafts and then skip hoisted to surface.

28. The mining of mangsnese was mainly by open-pit as seen in the

mine visited by the participants during the Seminar. R

29. Various questions were raised by participants, including the parametres
used for sub-level caving, rates of dilution and recovery and the geological

conditions under which the iron and manganese ores had been formed.

"Coal mining in complicated geclogical conditions" (Mr. V.N. Poturayev)

30. The paper dealt mainly with the conditions in the Donest basin. _ -
In particular the speaker considered problems that were likely to arise in the
future as the mines became deeper. They were increases in rocks pressure,

seams less than 1 metre thick, fluctustions in the thickness of éeams, increéses
in ambient temperatures and greater quantities of gas emission. A description .
was given of the research work being conducted in those areas. The policy was
to introduce more mechanization and sutomation with the possibility of

adopting unmanned faces.

31. Several questions were asked abbuﬁ‘mechaanﬁtiéﬁ'aﬁd also about the

safety procedures to be adopted in highly mechanized mines.

"The Experience and prospects for employment of shaft and.

pneumetic supports” (Messrs, K.I. Onischenk and 0.V. Kolokolov)

32. The speaker gave a description of a new form of support which was
suitable for use in coal seams as well as in steeply dipping vein—type
deposits. 8351cally, it consisted of a strong plastlc envelops which could

be wedged between the hanging and footwalls by belng blown up with compressed '
air and then recovered again when no longer required by evacuating the air.

It hed considerable advantages over the use of timber, the prineipal ones
being its ease of tran5portat10n and 1nstallat10n and the fact that it could
be used several tlmes over., Care, however had to be exercised durlng
instellation to ensure that projecting rocks did not puncture or split the

envelope.
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"Mining of manganese bedded deposits" (Mr. V.P. Urbantsev)

33. The paper dealt mostly with the manganese mines in the Nikopol .
basin of the Ukraine where the deposits were being mined by underground
and open-pit methods. Annual production from the region amounted to
6.5 million tonnes. The deposits contained both oxide and carbonate

eres and graded between 1T per cent and 24 per cent Mn.

4y, Underground mining was highly mechanized and the intention was to
increase mechanization to increase productivity. The ore was soft and
investigations were being made into introducing a shield type machine

for development headings.

35, In 0pen-p1tt1ng, the overburden wes removed using large dragllnes
and the ore excavated without blasting. A special feature of that method
was the reclamation end rehabilitation of the soil to allow the mined-out

areas to be recultivated.

36. The speaker closed by'giving a brief description of the beneficiation
processes which included gravity separation, magnetic separation and '
flotation.

"pechnology of Underground Iron Ore Mining" (Messrs. I.P. Kononov,

S.D. Myachin, A.P. Grigoryev, V.K. Shendrik end V.P. Voloschenko)

37. The speaker introduced the paper by saying that the share of under-
ground mining in the Krivoy-Rog region in the future would increase and that
depths of 1100 meters would be reached in the coming decades. Mines were

being deepened at a rate of 20-25 metres per year.

38, The first method to be dealt with was sub-level caving which was the
predominant one. used vhere the ore body was weak and, with the inducement of
limited drilling and blasting, would fragment the ore 1nt0 materlal whlch

could be easily handled in ore passes and haulage levels.

39. In other areas, where the rock conditions were stronger, sub-level open

stoping methods could be utilized with post filling of the 1m1ned-out areas.
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40, He drew attention to the kind ofnﬁiﬁing"conditioné'tha£ might
be encountered at deeper lewels and 1nd1cated that the research work

being conducted by NIGRI suggested that the plannlng of future stopes

would involve even closer attention to the aspects of mechanizaticn, ground

support control and temperatures.

"New technology and mechanization of work when mining"

(Messrs. C.C. Kunetz and V.S. Gorbatov)

b1, With regérd to mine égvelopment, the spesker reported that approximetely
220,000 metres of horizontal and iG0,000 metres of raising work were performed in
the Kriyoy-R?g region annually.

hé,w PbeveldﬁﬁenEAheadings on the horizontal vere carried out at cross-sections of
10 to 12 m2 and various tjpes of rounds ﬁere employéd,'depehdent on the sﬁécific
rock conditions. There was a trend to greater mechanization of the operations

and the use 6fL&fii$iﬂg rigs;”roéker-- éhovels-and self-propelled haulage cars

was becoming more common. ‘ T

k3., At the moment, investigations were being carried out to increase .
consideratl; the length of each round to be blasted, .in both main development: -
ends and shafts.  Average rates of advance were 50 to 60 metres per month
although in spetially equipped headings, rates of advance had considerably
exceeded those figures. -Raising had been improved by the application of self-

propelled platforms from which drilling activities were performed.

L4, . In stoping, research was being directed to 1ncrea ig the amount of

mirersl. caved without increasing the explogives consumptlﬁn.

_ hS. - One part1c1pant gsked what the cost of development was and was told
~that it amounted to 40 to 50 roubles per m3.

"Sc1ent1f1c theories of creating methods for controlllng the blastlng

energy while working the deposits by open-pit methods". (Mr E J. Efremov)

‘b6.  The paper covered the methods being applied in bench blasting of open-pits
and the theory on which it was based. It gave rise to a great deal of discussion
and was obviously relevent to the conditions met in some developing /.frican

countries,
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"problem on conveyerization at the mining enterprises” (Mr, E.E. Novikov)

L7, With the deepening of pits‘ahd the difficulties being expefienced in the
use of rail and truck transport, coﬁsiderable research was being conducted
into the uze of conveyof‘éystems for transporting the ore directly from the .
open~pit fo surface. »hvh systems were of hlgh capacity and therefore

deserved detailed consideration.

48. The major problems concerned the relisbility of long.distance conveyor
systems, the size range of the material to be transported, the design
of overloading devices, the gradients at which they could be operated and

the systems of maintenance to ensure high availability.
49. Several questions were raised by participants amongst which were the
economlc depth at whlch conveyors could be used, the major cost 1tem an canveyor

1nstallat10n and the p051t10n of the dlrve drum 1n such svstems.

"Methods of 1nstrument control of the determlnatlon of conditions of

mine shaft equlpment" (Messrs. A.E. Gavrutsky, G.N. Mush:l.nksy and
F.L. Morenkov)

50. The spesker sald that many of the underground mines in the USSR and the
Krivoy-Rog region in particular were becoming deeper and, ai the same time,
were being expanded to increase production. That had meant the introduction of
higher-capacity skip hoisting facilities and greater hoisting speeds as well as
a reduction in the time available for shaft inspections. It was therefore

necessary to develop equipment which would accelerate the latter procedure.

51. A device fitted to the shaft conveyance which was capsble of measuring the
clearnces between a conveyance travelllng in the shaft and the shaft furnishings
was described. Whilst it was possible to obtain a plotted chare showing the
clearances to an accuracy of 1 to 2 mm. The time to carry out the inspection was

normally less than 1.5 hours althougﬁ,'naturally, it depended on the length of 'shaft.

52. Various questlons were ralsed regardlng hoisting practlees ip- general as

well ds the reliability of the device described.-
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mining in hard rocks and for ore picking" (Mr. S.A. Plyuansky)

53. With the plans that the USSR had for increasing production in' the mining
industry, there was an urgent need to develop faster and more &fficient tethods

and equipment for development and stoping. In the raper, the suthor concentrated
on how the USSR was tackling the problems of. increasing the rate of ‘advance of
development faces and improving the cost effectiverness of the operation while,

at the same time, preserving s-+e end environmentally acceptable working conditions.
5k, In the main, the oirs were achieved by mechanizing thé¢ drilling, blasting and
cleaning cycles and he deseribed the various types of Soviet eQuipmenf wvhich

had besn deTalezcl for those purposes. Thus far, the results of mechanisation

had considerably improved development efficiencies and further design and- test

work was underway to introduce even more efficient equipment.

55. The quastions arising from the paper concerned the application of such
equipment in very hard rock conditions, the air pressures that were required
and the policy of the USSR in developing electric and electro-hydraulic equipment

as opposed to compressed air.

"Calculation technigue of parameters of structural elements of mining

systems and eguipment for the determination of their limiting state"

(Messrs. P.A. Eogdanov, V.V. Tsarikovsky, V.V. Sakovich and A.V. Nedzvetsky)

56. With thc deepening of many nines in the Krivoy-Rog regicn, as well es in
the rest of the USSR, great attention was being paid to.the design of mine
development openings and to the planning and production scheduling of stopes

80 as to minimize the cffects of increasing rock pressures.

57. For &° puwber of years, the Research and Scientific Institute of the
Mining Industry (NIGRI) had been developing theoretical and experimental methods.
of forecasting the beneviour of rock conditions znd had no reached the stage

of being able to calculate “he optimun dimensions of complete mining systems

and individvel develcrment headings, stopeé and pillars. Such work had also
contributed to a better knowledge of the processes of controlled caving, the
sequence of mining individual stopes and the speed at vhich they should he
mined. Formuvlae and tables were presented by vhich the necessary computations
could be modz,



e o AT R i W e

E/ECA/NRD/MRU/81/1
Page 10

58, The speaker also described the in-situ geotechnical equipment which was
being used to monitor rock conditions, particularly those adjacent to active
working areas.

59, The paper gave rise to a great deal of discussion-which centred largely
on the applicatipn of the method to other mines -outside the USSR..

"Variation and differentiation method and its application in studying

stress and strain conditions of the rock around mine workings."
(Mr, G.M. Shevtsova)

. 60, The paper dealt with the stresses and strains which
developed around mine workings but concentrated in particular on
those which developed as & result of mining .gJeparate hanging and

footwall stopes leaving & waste pillar between.

61. The advent of computer technology now enabled reliable predictions

to be made of the stresses involved using the variation and differentiation
method. Parameters which were taken into account were the heterogeneity,
litholqu_and structure of the rock and, as a result of.therresearch
conducted, it’ hgd been dist_:over_ed' that the most influential factors

on stress/strain generation were the shapes of the stopes and the

strengths of the intervening pillars.

62. The questions which followed concerned further clarification on
how the mining of hanging-and footwall ore bodies should be carried out

and the equipment which was émployed to monitor the rock conditions.

"Supporting of deep underground mines" (Mr. I.S. Zitser)

. 63. The author stated that, with increasing rock pressures in the underground
mines of the Krivoy-Rog region, there had been a need to design development
heading support systems which would maintain accesses to the workings for the

time they were required and, at the same. time, be cost effective.
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6L. Amongst the systems described were yielding arches, roofholting, -
with w1re mesh, gunltlng and spec1el sets used at the Junctlons of
development headlngs. All were de31gned and selected ‘taking due account of
the spec1a1 conditions at any mine, rock characterlstlcs and the type

of deposit being mined. In view of the high cost of timber, its use was
being phased out and, in the case of yielding arches, lagging with split

round poles was being replaced by perforated steel sheet.

65. Flnally, he described = portable jack which hed been designed and

was used to instal yielding arches with the minimum of labours.

"Methods of determlnatlon, valuatlon ‘ahd’ plannlng of ore mlnlng,at

krivbase mines" (Mr. B.K. Plekhanov)

66. The author described the procedures which were employed to optimize e
mining system in the Krivbass from the economic point of view. NIGRI,

had developed computer programmes which, given certain production indices and
the. characteristics of a mining block, would enable precise planning to be.
undertaken on the production of a balanced feed to the beneficiation plant

at an optimized-cost.. 'The results of the work were being used in short,
medium and long-term planning and formed the basis by which actual

cproduction was monitored.

67. Clarification on a number of points in the paper was given by the

guthor.

"broblems of excavating deep iron ore mines" (Messrs. F.K. Alexeiv,

V.G, Khrapach, N.I. Pavlikov, N.V. Khilchenko and B.E. Yaschenko)

68, The open—pitiiron ore mines in the Krivoy-Rog region were mostly at

depths of 250 to 275 metres but were planned to reach depths of 400 to 500

metres before underground mining would start. The main problem posed by this
decision concerned the efficient and economic transportation of both ore and
overburden. At preseﬁtly-trensportation was by rail and, because of its relatively
low operating cost, the intention was to continue with this type of system to

the final depth of the pit. The author then listed the optioms of transéorting

by rail, truck, conveyor and inclined skip with combinations of and systems

and outlined their respective merits. -
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69. Research so far had indiéated that by establisﬁing a crushing
plant in the pit and running a conveyor from it through an underground
incline to surface, a rail system could be operated economically to

the prescribed future depths to form the link between the muck pile and

the crusher.
70. The questions which followed the paper were on such subjects as the
economic oyt off between open-pit and underground operations ventilasion,

and dust control and the driving of conveyor inclines through soft rocks.

"Methods and technology of .the concentration and sgglomeration of

ferrous ores" (Messrs. V.A., Arsentyev and P.A. Gontarenko)

TL. Magnetite was the most common commercial source of iron in the USSR,
forming 65 per cent of its total reserves. Other minefals were hematite

and martipe. magnetite occurred in combination with'qﬁartzite and the most
‘common method of recovery was by comminution and magnetic separation. Oxidized
ores were roésted to rehder them mégnetic and were then treated in the same
way. Flotation had also been tiried with successful results. For oxidized

underground ores, 8 comblnatlon of gravity and magnetlc separ tlon vas used.

T2. In view of the .increasse in the quantities of fines, agglomeration produ-
cing both sinters and pellets Wwas now widely used and pellets accounted for

30 per cent of all blast furnace charges.

13, The speaker then dealt w1th the concentratlon of manganese oxide and
carbonate ores by the conventlonal methods of commznutlon and magnetlc
separatlon and indicated that a hydrometallurglcal plant was soon to be
commissioned to treat manganese elimes which formed the main losses in

the present processes.

"Utilisation of room and pillar mining for uranium in the Niger"

(Mr. Mahamadou Issoufou, representative of the ‘Higer)

Th; After deséfibing the Niger's geographical position, the author explained
‘the geological characteristics of the uranium mine itself. Lying at a depth
of 250 metres, the 3 to 15 metre thick sedimentary deposit had been developed

in a period of two years from two inclined shafts. The room and pillar
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method of highly mechanized mining vas described and it was stressed
that, because of the radon hazards, the mine had to be well ventilated.
He described the hydrometallurgical process used to recover yellow cake

from the ore.

75. There wag a lively discussion following the paper which had to

be summarily closed in order to leave time for other speakers.

"Industrial blasts and the protection of structures :from seismic

effects" (Mr, V.V. Kudinov and Mrs. L.P. Gribanova)

T6. The spesker explained that over 100 billion cubic metres of rock

were blasted in open-pits annually and much of it was in areas where

residential and industrial property were located. As a result, measures

héd to‘be taken during both drilling and‘blasting to minimize the shock

waves generated by the blasts. Tt was also a trend in the USSR to adopt
mulﬁi—hole, high tonnage blasts at weekly intervals. In addition to

assessing the characteristics of the rock to be blasted, careful attention

was paid to drilling pattern, size of holés, type of explosive, means of detonation
and the disfribution of the explosive and stemming in the holeé.' Most widely used
was the shori delay method of. initiation and the timing of sections of a single

_blast had been found influential in reducing the resultant shock waves.

"Development of the mining industry in Rwanda" (Mr. Jean Mburanumwe,

representative of Rwanda)

TT. After describing his country's geographical location, the author gave
an account of the geology and exploration work ﬁhaf hed been done. He then
explained the history of mining activities in the country to show how the
industry had developed. The main minerals being exploited were cassiterite,
columbo-%intalite, beryl, wolframite and gold. Limestone wés also to be
exploited and peat was being evaluated. The mining iﬁduétry was generally
‘small-secale, operated by tributors or cooperatives. The iargeﬁt mining.
company, SOMINRWA, was owned 46 per cent by the Governmenf'énd 51 per cent by

Geomines.

78. The paper generated considerable discussion amongst African partieipants
and a grest deal of interest was expressed in small-scale mining strategies

end methods.
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"Ventllatlon of hlghly ges-abudant extractlon dlstrlcts"

(Messrs. F.A. Abramov and B.I. Grets inger)

79. With the deepening of coal mines in the Donetz basin and the increase
in rock pressures, the quantities of methane gas being released from the
coal measure strata were also increasing. The sources of the gas were the

seam itself, the broken coal and the goaf ares.

80, A great deal of research had been done-into improving the ventllatlon
conditions at the working faces because of the methane gas.' In particular,
the paper dealt with the effects of the presence of coal mining equipment on
the aerodynamic flow characteristics of the air eurrent By mathematlcal
modelling, which included forecasting the turbulence of the alr, it was now
possible to predict accurately the probable content of methane in any face
employing a certein combination of equipment, It had also been p0351ble to
improve conditionsg and therefore allow faces to operate at hlgher productlon
capacities. The speaker showed diagrams of varlous ways in which worklng

faces were ventilated.

"Leaching of uranium and copper minerals" (Mr. 7. G Carnahan,

United States Bureau of Mines, Nevada)

81. Leaching of uranium and copper ores was being actively utilized in the
United States to recover these minerals. Great success had been achieved in
the case of the in-situ leaching of uranium because the geological conditions
were almost ideal. The most common method was to pass carbonate-bicarbonate
solutions down pre-drilled wells and fecover the uraniferous solutions from

other ones. Uranium recovery was by ion exchange.

82, In situ leaching ef copper nad nof been as successful and most. of the
present activities were concentrated on dump leachlng of low-grade copper ores
using acldlfled ferrlo sulphate solutions which were. applled as g spray to
prev1ously constituted dumps, _Copper recovery was by electro-winning or by
cementation using scrap iron. Investigations vere proceeding on methods of

in situ leaching of chalcopyrite ores.

83, . The paper generated a larse number of questions from both Soviet and

African participants.



B/ECA/NRD/MRU/81/1
Page 15

"The mining industry of Mali and its cutlooks” (Mr. Sekou Dialle,

Representative of Mali)

8y, After giving'a description of the gecgraphical location of Mali, the
speéker gave a hisﬁorical account of the geological activities in the country
and the extent to which the country had been explored. Mali's greatest problem
was that of access since it was land locked and did not have well developed lines
of transportation. Gold.had been mined for centuries in the south and, recently,
there had been attempts to revive that industry on a more systematic scale,

For that purpose, the State-owned mining company, SONAREM, had been formed.

The country had however adopted an open policy as far as foreign participation
was concerned and Esso , BRGM, COGEMA, AGIP and Japanese firms were actively
engaged in the exploration for oil, phosphates, bauxite, iron, manganese,

copper, tin, diamonds and uranium.
85. As with other papers bv African delegates, the paper generated a great
deal of discussion which covered the merits of foreign versus State participation

in the mining industry.

"Combined storage of overburden and rejects" (Mr. M.T. Zaudalsky)

86. Oreat advances had heen made in the treatment of low-grade iron ores but

that had naturally increased the volume of talllnps produced by the beneficistion
plants and concentrators. In addition, the deepening of open«plts had necessitated -
the movement of large quantities of overburden to more remote areas where the

land's capability to support cultivation had been proved to be low.

87. 1In the integrated mine/plant complex, consideration had heen given to
comblnlng the storage of overburden and tallings in one ares with the advantage
that with less tailings dam construction was required and less land had to be
reserved. The author then gave examples of how that could be done and suggested
that one area of attention should he an increase in the solids ratio of the

tailings that would be required to ensure success.
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"Recent progress ‘in mining sea-bed resources" .(Mr., M.J. Cruickshank)

88. The author dealt with two aspects of mining sea-bed resources. Mining
in the Execlusive Economic 7.one (EEZ) and mining in the area beyond the limits

of national juridiction.

89, In the former, the main advances in technology had been in the exploration
and mineral processing techniques that would now be utilised. It was also noted
that the mining of sand and gravel had become more gignificant in terms of

output.

90. witn regard to mining of the deep sen-bed, various consortia had been
carrying out expensive research progremmes on mining systems and processing
designs for the recovery of minersls from manganiferous nodules. Pilot--scale tests

had vwroved the technical snd economic feasibility of such systems.

91, Lately, the mcst interesting progress had been made in the discovery of

hydrothermal deposits containing lead, zinc, copper, silver and other minerals.
‘92. The paper generated a large number of questions.
"Organization and practices in geological support activities for mining

industries in the USSR” (Messrs. V.M. Kazak, D.I. Betin, V.I. Batinel,
L.G. Prozhogin and ¥.I. Derkach)

93. The paper zave a general description of the geolegical activities which
were organized to lend support to the mining idnustrv. In particular, the speaker
explained how the various institutes of the USSR were organized and structured

to provide service and the kinds of activities thev carried out.

"9k, The fields in which they were engazed covered viftually every phase of
mineral development from "srass roots" exploration through mineral deposit
evaluation to direct assistance in the mining phasé and the establishment of
parameters by which mining might be monitored and ultimately controlled. Emphasis
was now laid upon the use of computers to store data as well as solve complicated

geological problems which might arise during the course of mining.
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"Small-scale mining” (Mr. Y.I. Berejnoy)

95, The paper concentrated mainly on the mining and guarrying of industrial
minerals such as marbles, qlavs, limestones and granites on a medium scalel
(undef 1 million tonnes per‘year). The spesaker presented exsmples of how
open-vit mining was carried out using smaller pieces of equimment ‘and what

problems vere faced.

”Increase in the reliability and service life of technological equipment

of iron ore beneficiation plants" (Mr. V.G. Prosnitsky)

96, 1In the productlon of Dellets one of the most impdrtépquactqrs waé the .
efficient operetlon of exhaust and forced air blowers. Iﬁ.;daition to the

heat conditions under Wthh thev had to operate thev were subgect to v1bratlon.
fatlgue ‘and complete mechnlcal fallure and those condltlons applied equaly to

axial and centrlfuval blowers.

97. TFailures which occurred generallv did so at the blade root and the most
conmon reason for fallure was the result of excessive vibration, As a result.

of the research conducted, 1t had been possible to analyse tne effects that
vibration have had on that part of the blower and 1ncorporate design modlflcatlons
which materlally reduced their 1nc1dence The speaker gave the Seminer

details of those modlf1cat1on.

"The orsanization and activities of NIGRI" (Mr. A.R. Chernerko, Director

of the Instltute)

98, Thgﬂspea@gglbegan.by saying that the iron ore mining industry of
Krivov-Rog rqgion had started 110 years azo and that since then it had passed

through three stages during which different grades of ore had been exploited.-

99. . NIGRI had been established in 1933 and, since then, it had expanded its
activities to keep pace with the services required of it by the changing industry.
At the moment, its prosramme concentrated on the improvement of underground
operations since thev would form the bulk of the sources of iron ore in the
future. The view of NICRI was that mining was no longer an art but a science
and the problems of the industrv must be solved in a scientific manner. Also,

since iron ore commanded a lower price than some other metals which were also
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being mined by underground means, there was a higher priority for

modern equipment to be introduced into the iron ore mines.

100. It was also NIGRI's  view that insufficient attention had been paid
to getting the softer rock conditions to work to advantage and that,
although caving methods. provided a zool example, there were as yet un-

developed wavs in which that rroperty could be emploved.

101. It would also be necessary to rationalize the design of underground
mining equipment, at the moment there were too many varieties and it was
high time 10 unify them, it was also the author's opinion that the use of

diesel powered equipment would have to be rhased ouf in favour of electrie pover,

-102. 'The present targets for inecreasing productivity in the underground

iron ore mines were formidable and the auther suggested that the institute
should now be at the stage of planning and equipping the mines of 2900 AD to meet

those tarsets,

103. In addition to the more conventional services supplied by the iﬁstitute

to the mining industry, it had larse training and experimental responsibilities

‘as ‘well. With regard to training, it nrov1ded both professional and technlcal

education, with reecard o experimentation, 1t had over hOO engineers enoaged

in the testing of methods, svstems and equipment in mines of the Krlvoy-Rog reglon.

1ok, Finally, as fer as the health. of the ﬂdorkers was concerned the institute
had developed comprehensive prophvlastic measures to ersdicate silicosis under-
ground as well as on the surface, where the problem was less, consisting of
regular medical examinations and chest X-rays, the prevention of injurious dust
accurmulations in the mine and the provision of a healthy diet in canteens

both underground and on the surface.
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STUDY TOUR

105 . Interspersed between the presentation of papers, participants were
given the opportunitv to visit various mines, plants and institutions related
to the mining industry in the Xrivov-Rog region: a total of five days weré
devoted to these excursions and participants were accompanied by the USSR

representatives who gave full descriptions and explanations of the facilities seen.

106, Included in the programme were:

{(a)} 'The Dzerzhinsky underground lron ore mine,

(b) The Zaporozhsky open-pit manganese mine at Ordzhonikidze and
its associated land reclamation activities,

(c) 'The YUGOK open-pit iron ore mine,

{d) The KXMZ and Artem iron ore complex,

(e) The SevGOK iron ore open-pit and beneficistion plant,

(f) The facilities of NIGRT ”

(g) The recreation areas of some of the above plants, and,

{(h) Various other facilities rélated to the health and welfare of the workers

107. Participants were most impressed by all that they saw and, in particular,
as far as application to the African situation was concerned, the main lessons to

be learnt were the following:

(a) The necessity of providing strong technical support services to the
mining industry,. .. e,

(b) The benefits thast could be gained from establishing a mining
industry which served the needs of the surrounding community rather then

being purely export-oriented.

(¢} The importance of land reclamation and, in general, protection of

the enviromment,

(d) The need for a conscious aprroach to the provision of facilities
for the health and welfare of the population working in and supported by the

mining‘industry.
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CLOSING OF THE SEMINAR

108, The seminar concluded its deliberations on 12 June 1981. Dﬁring the
closing session thé final report was adopted and representatives of the USSR
Government, the African mining specialists and the United Nations gave their
finalraddresses. |

109. The Deputy Mavor of Krivoy-Rog congratulated the crganizers and
particinants of the Seminar and expressed his deep satisfaction with the success
of the Seminar which his city had been honoured to host. He hoped that

Krivoy-Rog would in future have  other opportunities of hosting similar Seminars.

110. The Director of the NIGRI Institute congratulated the African countries
on their efforts in developing their mineral resources and underlined the
necessity of co-operation between the 1SSR and Africa in such endeavours. He
assured participants that the USSR was ready to assist African countries,

upon request, in the development of their mineral resources.

111. The USSR Co-Director of the Seminar and Study tour on behalf of her
colleagues, expressed her thanks-to the secretariat of BCA for its co-operation
and support in conducting the Seminar and the African specialists for their
active participation and interest in the project and pointed out that all the

host country representatives had tried to do everything possible to ensure the

success of the project,

112. Speaking on behalf. of the African specialists to the Seminar, the Director
of Geology and Mines of Mali thanked the USSR Govermment and ECA for a Seminar

and Study Tour which all the participants considered very successful.

113. He stated that the African specialists had found the Seminar and Study Tour
A valuable opportunity for gaining new experience and for meeting and exchanging
views among themselves and with the Soviet expeffs. He expfessed the view of
African speciéliéts that similar events should be planned and executed in the
future. He emphasized the need for increased co-operation between African

countries and the developed countries to enable Africa to develop its mineral

resources effectively.
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11k, On behalf of the United Hations the NDirector of. the Seminar and

Studv Tour (FCA) and the renresentative of the Department of Technical
Co~operation for Development (PTeH) thanked the Soviet organizers, experts
and. institutions whose efforts had contributed towards the success of the
Seminar. Gimilarly, the African snmecialists were congratulated for their
active participation in the praject and assured that their views about the
Seminar and Study Tour including their recommendations would be comunicated

to the relevant suthorities within the United Natiors.

TOUR CONCLUSIONS AND RECOMMENDATIONS

lig; The cho1ce of Krlvoy-Rog as the venue for the Semlnar end Study Tour was
hlghlv commendable con51der1ng the large mineral resources of the area and the

various mineral development 1nst1tut10ns of long standlng estaeblished there.

116. The Mineral resources industries of the Krivoy-Rog Basin were found
highlv integrated with other sectors of the economy within the USSR and the

positive effeots of mineral development activity were clearly visible.

117: The‘considerable work put into the preparation of:the project and the‘
efforts expanded by the hosts in the provision of excellent facilities and '
warm Eospitality facilitated greafly the smooth ard efficient work of the
Seminar snd Study Pour. ' - R

118. ?rectically all the documents presented by Soviet experts dealt with
large-scale mininé operations and the mineral development institutions visited
were similefly large-scale ones. Valusble experience wes gainel for large-
scale mining operations in such aress as‘enﬁironmentelnprotection, land re-
clamation the provisgion of social facilifies to workers, and the establishment

of contacts between African and USSR technicisans.

119. The few papers contributed by African participants at the Seminar on.
smell-scele mining generated enormous interest among all Seminar participants.
It was highly suzgested that at future seminars and study tours of a similar
nature due consideration be accorded to small-scale mining operations by both
African participants and host participants as such operations were considered

of great importance to the majority of African countries.
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~o0. For African countries with large mineral deposits the Krivoy-Rog basin
mineral develogment'institutions offered very appropriate training research
facilities where already a sizeable community of African students existed.
Accordingly, the offer of fellowships through bilateral, multilateral or other
arrangements by the USSR authorities to African students concerning large-scale

mining operations would be of value to African countries.

121, The working relationships between training and research institutions

and mining production facilities were found to be very close. Within the
African region such working relationship between multinational centres like the
Eastern and Southern African Mlneral Resources Development Centre, serving

18 countrles of the region, would greatly promote the development of African-
based indigenous capacity. 1n mlneral resources development. Hence the support of
such institutions by the USSR would considerably accelerate mineral development

in the African continent.

122, The large'size of the mineral development institutions end facilitiesr
visited during the Seminar and Studv Tour suggested that, for similer

facilities to be established in many African countries, they would have to be
operated as joint efforts by a number of countries because of such factors as

the proba.ble high cost of sﬁch facilities, complemenfefity of national resources
which might oceur in different countries, small markets for mineral-based

products for countries with small populations, etc. Hence such mineral development
facilities could act as nuclei for the premotion of co-operation by African
countries in their development efforis. The support by countries like the USSR
for‘the establishment of mineral development facilities of the Krivoy-Rog |

size could enhance co~operation among African countries.

123. It was the view of all‘Afric&n“pérticipante that the implementation

of the project was very successful and that similsr siminars and study tours
should be encouraged and supported in the future. In particular, it was
suggegted tﬁat a similar seminar and study tour devoted to mineral processing
should be organized. Moreover, it was recommended that another seminar and

study tour should be convened within Africa for mining specialists and devoted to

medium and small-scale mining.,
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SEMINAR AND STUDY TOUR
ON NEW MINING METHODS AND TECHNIQUES

LEIST OF PAPERS

V.N. POTURAEV, fuli member of UESSE Academy of Sciences

"Mineral resources in the Ukrainian"

E.0. PRILIPENKO, Cand. Tech. Sc. (NIGRI) "Mining of

Iron and manganese ore deposits"

V.N. POTURAEV, full member of Ukrainian Academy of Sciences

"Cosal mining in complicated geclogical conditions"

0.V. KOLOKOLOV, Doc. Tech. Sc. (DGI), "Experience

in using pneumstioc supports"

V.P. URVANTSEY, Cand.Tech. Sc. (NIGRI), "Mining of

manganese bedded deposits"

S.D. MYACHIN, Cand. Tech. Sc. "Technology of underground

iron ore mining"

G.0. KUNETS, Cand. Tech. Sc. (NIGRI) "New technology

and mechanization of work when mining"

E.I. EFREMOV, Doc. Tech. Sc. "Scientific theories
for creation methods for controlling the blasting

energy while working the deposits by open-pit mining methods.

E.E. NOVIKOV, Doc. Tech. Sc. "Problems of conveyerization

at the mining enterprises"

A.E. GAVRUTSKY, USSR, "Methods of Instrumental monitoring

of shaft equipment”

V.V. DYDZINSKY, Cand. Tech. Sc. "Complex mechanization

of preparstory and stoping operstions at iron ore mines."

V.V. TSARIKOVSKY, Cand. Tech. Sc., "Calculation technique of
parameters of structural elements of mining systems and equipment

for determination their limiting state.
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13.

1k,

15.

16.

17.

18.

19.

20.

1.

22.

23.

2L,

25.

G.M. SHEVISOVA, Eng.. "Variation and differentiation method and
its application in studying stress and strain condition of the

rock around mine workings"
1.5. ZITSER, Cand. Teuh. Se. (WIGRI), “Supporting of deep underground minings"

B.X. PLEKHANOV, Cand Te-h. Sc., "Methods of determination, valuation and

prlanning of ore mining at XKrivbass mines"

G.A. VOROCTELIAX, Csand. Tech. Sc., "Methods of breaking, parameters of

drilling and blasting works and blasting means at ore underground mining"

F.K. ALEXEIV, Cand. Tech. Sc., "Problems of excavation of

deep iron ore mines"

BEREGNOJ, Cand. Tech. Sc., "sthods and technology of concetration .7

andlagglomération of ferrous ores"

MAHAMADOU ISSOUFOU, Director of Mines, the Niger "Use of

chamber and pillar mining technique for uranium mining in the Niger"

L.P. GRIBANOVA, Cand. Tech. Sc., "Industrial blasts and protection

of gtructures from seismic effectg”

J. MBURANUMWE, Chief of Division of Mines, "Rwanda nining

industrial development"

B.Y. GRETSINGER, Doc. Tech. Sc., "Ventilation of highly gas-abundant

extraction districts of Donbassg™
T.G. CARNAHAN, Group Supervisor, "Uranium and copper mining by leaching"

SEKOU DIALLO, Director-General, Mali, "Balance and perspectives of

minerals prospecting in Mali"

M.Y. ZANDALSKY, Cand. Tech. Sc., "Combined storing of overburden and rejects.”
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M.J. CRUICKSHANK, Visiting Professor of Mines, United States of America

"Recent prosress in sea bed resources"

D.U., BETIN, Cand. Tech. Sc., "Organisation and practices

in geological support activities for “ining industry in the USSR"

Y.I, BEREZNOY, Cand. Tech. Se. "Small-scale mining"

V.G. PROSNITSKY, Eng., "Increase in relisbility and service

life of technological equipment of iron ore benefication plants"

S.P. POLUYANSKY, "Development of promressive technoloszy and

techanization aids for mining in hard rocks and for ore picking"





