THE

IMPACT I

-AC|

1Y

Technical Guide to ASGM Equipment

BOOSTING MINING EFFICIENCY & WORKPLACE SAFETY
JULY2020




THE W

IMPACT
FACILITY

GOLD

Table of Contents

1o o 18 o 1o o PRSPPI 2
Handheld ROCK DIillS.........uuiiiiiiiee ettt e et e e e e s ema e e e e e e e e e erann s 3
D4 0] (0] V7= RSP 5
YT T T AT o = 7
SUDMEISIDIE PUMDS .. et er e e et e e e e e e e e ettt e e e essaa e e aeeeeeeannnes 9
Surface Dewatering PUMAS ... ..ccooiiiiiiii e e ee e e e e e e e e e e e e et e eennaaa s 11
T[T 10 [0 0T £ 13
1ot (g (o T o = o = AT 15
JAW CIUSREIS. ...ttt ettt ettt e et e et e e bbb anr e e e e e e e e e e e e e e e e e aeeeeeaeeeeanes 17
Ball IMHIIS. ..ttt ettt ettt et nr e e e e e e e e e e e e aaaeaaaaeaeeanaanaan 19
IMPrOVEd SIUICE BOXES......coiieiiiiiei e ee e ettt rme e e e e e e e e e et it e e e emsaa s e e eeeeeeannes 21
CentrifugalCONCENIIALONS. ........ceiiiiie et e e e e e e e e e e e e e emraa e e eeeeees 23
Gravity concentrators (Shaking TabLe)..........cooiieiiiiiiiiiiee e 25
Y] (0] ST TR PP 27
LT LT =L o] (TSP UPPPTPPP 28
L0 001 0101515 0] = PP 30
Y= =202 =0 o £ PPN 32
L@ Y= = | 33
AN TS = T 34
B PIUGS/MASKS. ...ttt e e e e e e e e e e e e e e e e e e e e e emaa bbb bbb 35
Eyeglasses and GOOGLES........oooi ittt e e e e e e e e e e e e e e e e e 36
[ F= T €101 = 37
L 1= 0 T OSSPSR 38



THE W
IMPACTH
FACILITY

Introduction

Artisanal mining activities amefined by a low level of mechanization, using often hazardous and inefficient
production and procesng equipmentThe Impact Facility is dedicated to providing miners with access to high
quality equipment, appropriate t&tS Y &g6l8gic& conditions and financial health. Weelvel that targeted
investments can boost mine efficiency, worker health and safety and the overall profitabilitgrofihbusinesses

that artisanal and smatdicale gold mines (ASGM) are.

To maximize benefit for miners on the ground investment in ASGM operstiousl focus on thprocurementof
mining equipment whicks pivotal in the main stages of operat&n

The Impact Facilitg working to empower ASM communities economicalbgially andenvironmentally. We are
providingminers with access to finance and equipment, capacity building, and ethical markets. Among those, we
alsooffer mining equipment solutions that reduce or eliminates the use of mercury.

Thisguide is also intended to helpining investors andioney lendingnstitutions tounderstand whagrtisanal
minersoften are asking financial resources the machineprofitability and thé actualworth in the miningector.
In this Guide, We Ouitlinthe KeyMining equipment profiles, and since all the proféies muchalike, we have
segmented information pesquipment, the segments are as follows:

1. Eguipmentratings; on Productivity recoveryand Healthand Safety.
CostRangdor anewsetOfthe Equipment.
Equipmentpurposeandusein Mine
Operatingand Maintenanceof TheEquipment.
Avalilabilityof the Equipmentspecificationsand availableSupplierswithin EastAfrica/Kenya.
Bestknownmanufacturegor the EquipmentWorldwide.

oo wWN

This guide is work under negress and it has focussed on production and processing equipment as more
information on smelting and safety equipment are compiled.

This guide was compiled Cyrus Njamdimingengineerand Regional Manager for the Impact Facility in East Africa
with the support ofaspiring mining enginedill Munyes,

For More Information/Feedbagcilease send Email team@impactfacility.com



mailto:team@impactfacility.com

THE HMN

IMPACTH
FACILITY
HandheldRockDrills
Increasdn Production Increase of Recovery Increase of OHS

very strong neutral strong

Availability Costs Maintenance

2-5 weeks $2,500 easy

- - Whatisit usedfor, andhow doesit work?
= 'E." k- Thisequipment is used fahisdrillingholeson solid rockthese holes
)\ are filled with explosivebat helps in breaking the rock apart
o} Ahandle with a centrifugal pistaadriven by compressed air that is

converted intccircular forwardnotion by avalve thismotion hits the
male end of a drillingod, getinto contact with arock it creates a
circular hole corresponding to the ddliameter. Severalrill holes on
a rock once loaded with explosives shatterdtune

penetration.

Howto use:
The operator neesito first make a good grip of the drill throug
the hardles providedHe will then switch on the air vahand the
drill bit rotates ready to penetrate in the rock

Drill operators should maintain a relaxed grip on the hand
reducing the conduction of vibrations and impacts to hawdsts
arms,and ebows. Drillers need to be attentive to thehaviourof
the drill and conscious of the type of rock they are drilling.

Howto maintain:
Daily check up on all movable parts with correct greasing of t
areas is veryjmportant, tighteningany loose bolt and nuts due tq
the continuous vibration and general checking of wears and
in the drill bit.A gooddrill should serve a miner2yrs before the
need to replace worn parts.

Availabilityof spareparts Technicians
With the availability of many outlets Mining shop&ienyait is possible to get spares for tleiguipmentafter one
day ofthe order; additionally, there argechnicians in the fieldepairscan beexecuted with minimum time.

Accessorieneededto operate
Must-Have:PusheiLegs Lubricator Drills BitsGenerator, Compressor.
Additional Longer Electrical cables

The pusher leg is used to support the drill when performing horizontal



StandardlechnicaBpecifications
Hole length 1.2m

Hole Diameter 238mm

Air Consumption 7 bars

LegaPermitsRequired
Trained OperatqQiOHS Certificate.

Warranty
Usually 3year warranty

KnownEquipmentvVendors

Company naméitlas Copco Eaéffrica

Email addresgeter.maina@atlascopco.com
Contacts Contact number: +2517789635
Physical Location: NairoMpmbasa Road.

Company Name: Epiroc Kenya
Email Addressvans.mabeya@epiroc.com
Contact numbers: +254709556000

Physical location: Nairobi,dvhbasa Road, Sameer Business park.

Specialist®rill Contractors

Rift valley Excavators Ltd,

Email addressiftvalleyescavators@gmail.com
Contact Number+254723988134

Physical Location: NairoKienya.

High-QualityManufacturers
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Explosives
Increasdn Production Increase of Recovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
Oneweek $50-$100 Expensive
- ' - Whatisit usedfor, andhow doesit work?

Mining explosiveare substances which detonate to produce a high
intensity shock wave and large volumes of gas which, being confined in a
hole, expand rapidly, entering existing minor cracks in the rock, and
creating new cracks to break thtone

The mos common Explosive that is used both small scale and large scale
is a mixture of Ammonium nitrate and fuel oil (ANFO). This mixture is
famonium A chegp and easy to manufacture. _ _

s Nitrate It is important not to confuse Explosives and the accessories that are used
i C;h_!_/i\ __~ during blastig, these are the detonators, which are used to initiate blasts

etz

&// in a controlled manner

Howto use

A miner will drill blast holes either by use of hamrr d .
and chisel of at least 1.5 ft deep or hire a hand ¢ : S
and compressor, the hole run eithieorizontally or

vertically depending with the rock orientation. >
He will prepare ANFO by thoroughly mixintpw : 4
kilograms of Ammonium Nitrate and Diesel fuel.

Insert the detonator inside a primer(Cartridge or

high energy explosive to kick start explosieitl the electrical wire remaining in the surface, then load the ANFO
pellet while stemmindrom containing the energy of explosive fully

On top, cover with soil firmly and all the detonators electrical wires are joins. Activate the explaeyou are
away from the undergrountfline or many metres away from the blasting area, withailge connecting to the
blast holes and the exploder, activate the detonat@msd they will initiate the blasting processtirely
disintegrating rocks.

Howto maintan

All unused ANFO and detonators should be safely stored in the Magazine, and area designated to store explosives
Blasting exercise and exploders to be used by a certified blaster, who recommends the blasting quantity and ratio.
Stay away from blastinges, notify nearby people of the blasting operation, no one should be in mine pit during
Blasting operation
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Availabilityexplosives/Specialists

Kenya is becoming centre for ANFO/Explosive manufactures and vendors, due to the rising demandsmmgther
activities like ballastimestones, road constructions and tunnéleynecessitatehe use of explosives

The number of specialists is risilgtonators and primers are sold in certified shops in Nairobi.
Accessorieseededto operate

Must-have: detonators, primers, exploder, and certified blaster.

Additional: Fieldworkers.

StandardlechnicaBpecifications
Model: Nonel and Electric Detonators
Functional time: 25 Milliseconds

LegalPermitsRequired
Yes, Blaster Licenéed OHS caficate.

Warranty
Nowarranty.

KnownVendors

Company namefwigaChemicals Ltd

Contact Numbers: +254742967573
Website:http://www.twigachemicals.com/

Physical LocatiomNanyukRoad Industrial Area, Nairobi.

Specialists/Blaster

Rift valley Excavators Ltd,

Email addressiftvalleyescavators@gmail.com
Contact Number: 0723988134

Physical Location: Nairobi Kenya.

High-QualityManufacturers

‘ -'E'- Premier

" Explorsivers
! Llimited
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MiningWinches
Increase in Production Increase of Recovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
4-6 weeks $10,000- $15,000 easy

Whatisit usedfor, andhow doesit work?

This is an electrical system which helps Miners to remove mined
materials (Wastes and Ore) from mine pit and lift miners.

Drum hoisting system of mining suits artisanal miners pit of 10m
200m, this is a rope wire stored in a drum and operated by a
geared motor system to lift material from the pit bottom to the
top and back. The wire rope winds itself round the drum during
operations, the winch system is usually located at some distance
from the shaft and require a head frame and sheaves to centre

the hoisting ropes in the shaft compartment.

Howto use

A trained operator controls &hoistingsystem made up
of a Geared electric motor, a clutch, differential and dr
axle the cable is wound up in a rim used as a drum.
Through Indicators such as radio calls and bells sick
between the operator and miners below the shaifie
operator contraé the shaft elevator that carries th§
bucketwith the available up or down buttons
When thebucket is loaded with ore/waste below thii4
mining shaft, the operator is notified, and he will oper
the up buttons lifting the materials to the surface.
In caseof emergency, the operator is provided with &
emergency braking system which helps to stop
movingbucket immediately

Availabilityof spareparts
Motors and gearare available in many shgmiher elenments like wire ropesan be procurediponthe order.

Accessorieseededto operate
Must-have: generator/grid power, Wire rope,3 phase electrical cables, Distribution board
Additional FabricatedHeadframe, caged frame to cover motor.

StandardlechnicaBpecifications

Type: Single drum

Loading Capd#y: 500kgl tonne

Working speed: 2B5m/min

Power supply: 22690V,50/60HZ,3Phase
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LegalPermitsRequired
Trained OperatQrOHSertificate

Warranty
Usually lyear warranty,

KnownVendors

Company nameéichelidvaterial Handling Limited

Email address: achelis@achglisup.com

Contacts Contact number: +254725542671

Physical Location: Opposiieskys Head officéjombasa Road hirobi.

Company name: Speed craft Engineering Ltd

Email address: speedcraftengineg@gmail.com
Contacts number: +254723993938

Physical Location: Nairobi, Industrial area, Kitui Road.

LocalSpecialists/Technician

Company: Maxius Engineering Ltd.

Email: maxiusengltd@gmail.com

Contacts Contact number: +254712089695
Physical ocation: Nairobi, Thika Town.

High-QualityManufacturers

SANDVIK Give You A Crane
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Increasdan Production

Increase of Recovery

Increase of OHS

very strong neutral strong
Availability Costs Maintenance
2-5 weeks $2,500-$7,500 easy

Whatisit usedfor, andhow doesit work?

This isa piece of simple equipmensed to remove water from a mine

pit and during operatiorif is fully coveredavith water.

On its top part an electrical cable with a hermetic sealing(watertight)
not to allow water inside theump runs inside of theump to supply

the motor with powerthe pump has a water inlet and outlet connected

to external piping to remove water that is sucked by the himac
Ideally, a pump is made up of a cylinder cover inside an electrically
driven motor, the
motor that drives an
impellor upon power input, the impeller creates pressure to pi}
water out of mine depth from 10fh00m and above. THmttom
of the pit detemines the type/capacity of theump to use, with
huge pump pumping over 100m pit water out of big mines.

Howto use

You will need to find the best drainage point where you can
the pump submerged in the water pool for a while before it drag
all thewater. Connect a long hose that will drain water to t s
farthest end of the flooded area/pitom then connect the cableigs:

from the pump to the power source and plugin. o

The pump should start getting the job deomad this will continue until all the watisrdischarged.

Howto maintain

After removing the pump from the Muddy waterashoff the mudand ensure that all the particles near the sieve
close to thampellerareremoved to prevent clogging

Avoid dropping thggump or leaving it ithe opensun.

Availabilityof spareparts

Commonchallenge®f submersible pumpssually arenotor getting worn out and winding failuresnd this takes
placewhen thepump is operating withoutvater. Fortunately, specialistare now available tgive pumps a new
life through rewinding the motoand thepump can again workAll spare parts can be made available upon a call
to several shopgndthis can take at least 24hrs.

Accessorieseededto operate

Must-have: generator/gripower, electricatables, Distributioboard €ircuit breaker/Phase failurewater pipe
PVC

Additional Longer electrical cahle



StandardlechnicaBpecifications

Type: Wed410-60)

Dewatering capacity: 6Giir

Waste natureClearwater with little mud
Power supply: Single/Threbase

LegaPermitsRequired
None

Warranty
Usually lyear warranty.

KnownVendors

Company naméAtlas Copco East Africa

Email addresgeoffrey.githaiga@atlascopco.com
Contacts Contact number: +254734747560
Physical LocatiRoadNairobi. CityfCabanas

Company name: Speed craft Engineering Ltd

Email address: speedcraftengineering@gmail.com
Contacts Contact numbe¥254723993938

Physical Location: Nairobi, Industrial area, Kitui Road.

LocalSpecialists/Technician

Company: Maxius Engineering Ltd.

Email: maxiusengltd@gmail.com

Contacts Contact number: +254712089695
Physical Location: Nairobi, Thika Town.

High-Qualty Manufacturers

Atlas Copco @ Epiroc
[
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SurfaceDewateringPumps
Increasdn Production Increase of Recovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
2-5 weeks $20,000%$35,000 easy

Whatisit usedfor, andhow doesit work?

Unlike the submersible pumps which require immersing the
pump in the waterthe surface dewatering Pump works on the
surface connected with a long suction pipe to the water level
they push the wateby vacuum principle.

Most ofthe surface pump work§hrough centrifugal forgéo
dischargewater via an outlet pipgoften into a dewatering
tank or pond far from the location of the actual pumping
operation

Engine oil and fuepétrol or diesel) through use of a buttongulling |
a starting cable with tight and quick grip to run the sysfBa.engine _
will start. 3
Proper setting of theperatingspeed will need &ained person to
understand the rigt working conditionConnect the pmp on both
Inlet and outlet with Hoses tightly and submerge the inlet pump to
water area that requireto be removed while the outlet end to thg
area that the water needs to be discharged

Howto maintain

Propercheckup of théenginelt will need to be changed afténe specified running time of the engine
Thepump need to be well stored after operations, and should hetnear water or inside of the watera safe
distance from the water body should bbservel while inoperation

Availabilityof spareparts

For most of the cheap pumps, one can find spare parts in most cshigps within the country while for some of

the most sophisticated brands, it might take weeks to import spare parts. Fixing these pumps will also require a
competenttechnician in Kenya, they can always sedon other compatible spares readily available.

Accessorieneededto operate
Must-have:durablewater pipes PV®ings Hose clips and rings.
Additional strong base due to vibrations and stability.

11



StandardlechnicaBpecifications
DewateringCapacity:300m3/hr

Head: 133.7m

Waste nature: Drainag&Judgeand slurry
Power supply: Single/Threbase

LegaPermitsRequired
None

Warranty
Usually 3year warranty.

KnownVendors

Company naméitlas Copco East Africa

Email address: geoffrey.githaiga@atlascopco.com
Contacts Contaciumber: +254734747560
Physical LocatitRoadNairobi. CityfCabanas

Company name: Speed craft Engineering Ltd
Email address: speedcraftengineering@gmail.com
Contacts Contact number: +254723993938
Physical Location: Nairobi, Industrial area, Ritad.

LocalSpecialists/Technician

Company: Maxius Engineering Ltd.

Email: maxiusengltd@gmail.com

Contacts Contact number: +254712089695
Physical Location: Nairobi, Thika Town.

High-QualityManufacturers
aNoPPER R
SANDPIPERs gl -
FINISH THOMPSON INC.

SYKES

Aitlas Copco

THE HMN
IMPACTH

FACILITY

12



THE HMN

IMPACTH
FACILITY
SiteDumpers
Increasdn Production Increase of Recovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
2-4 weeks $10,000-$20,000 easy

Whatisit usedfor, andhow doesit work?

Easy to use as well as maintain, 8itmipers are engine
driven automotive used for carrying loose materials like
sand, ore, gravel, etc. from one place to the other. They
come in various sizes and classes such as standard,
articulated, transfer and ofbad haul.

Site dumpers carrying capgchelps it to be used in
artisanal miners for small loads and narrow roadways,
They are designed to drive and carry loads on the front
rather than bucket being located at the back like most of
bigger dumpers.

Howto use

By use of a standasieering wheel and gears system. Tl
operator can drive the truck to the required area
operation in a mine

Sit on theoperators seat and fasten your safety bel
check all the necessary indicators on the dashboard al
all thesigrs show the enginerdl oil levels are okay, star
the engine, wait for some minute to warm the engit
before you drive off to the required working area in t
Mine

Just like a heavy machirsite dumpersieed a skilled driver who can work with it in all kind of mine terrains.

Howto maintain

Proper maintenance of aite dumpersshould be apivotal thing to always consider for the longevity of the
equipment.

Daily inspections such as Hydraulic oils, leaks, coolant, fuel, it is essential to have a checklist of all the inspectio
areas. ldeallysignificantreplacements of oil and fuel filters, as well as air cleaners, should happen after
manufacturers recommended working hours for the machine

Availabilityof spareparts

Site dumpersare not very populaKenyaindustry, they are, however increasirtye to the growing demand for
artisanal gold anthfrastructure in the nation

Heavy machine shops can easily import them forthese shops deal with the also the sale of spare parts, service
and repairs from their trainetkchnicians.

13



Accessorieseededto operate
Must-have: enough fuel and storage, Grease, and grgasetrained operator
Additional: operator assistaand field mechanic.

StandardlechnicaBpecifications
Brand:Terex

Capacity1-2 tonnes

Power: 2630Hp

Discharge Height: 1.5metres

LegaPermitsRequired
Driving Licenc€lass D

Warranty
Usually lyear warranty.

KnownVendors

Company namevlantrac Kenya Ltd

Email address: ewere@mantrackenya.com

Contacts Contact number: +2325386632

Physical LocatiorMombasa Road Opposite Nyayo Stadium

High-QualityManufacturers

= TEREX

CORPORATION

HOMATSU CATERPILLAR
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Backhod.oader
Increasdn Production Increase of Recovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
3 weeks $30,000$45,000 easy

Whatisit usedfor, andhow doesit work?

With a shape of a scorpion, a backhoe loasl@n excavation
machine supports a digging bucket on the end of a jointed two
part arm. While on the other end will often have a front loader
attachment where the name Backhoe loader is derived, so the
| seat swivels 360 degrees to allow the operator to face
# whichever side is being used at the time.

It isessentialn mining in that they can easily remawvtarge
mass of overburden, dig soft rock#, and loadrock boulders
and soil in a short timewith the advantage of a rotating

. platform operators seat.

Howto use

To get started, you need to seat on the Operator cabin close the |
become familiawith the controls. Learn how the right and left joystic
control the cab, boom, stick, abdcket. After thisignite theengine Then
drive the excavator with its foot pedale the area where you need tc
move the overburden Finally, combialéthese notions to complete your
first dig

Backhoe loaderaeed a trained operatgmotherwise, operating without
proper training can be fatal to people and surrounding structures

Howto maintain

Proper maintenance dfackhoe ensuresaximization of fuel efficiency
It reduces operating costs as well as equipment failure, daily tiepec
such as Hydrauldails, leakscoolant fuel; it isessentiato have a checklist
of all the inspection areas. Ideabygnificantreplacements of oil and fue
filters, as well as air cleanershould happen after manufacturers

recommended workingdurs for the machine, usually 5000hrs being standard houtkdarextservice.

Availabilityof spareparts

In Kenya, there has been a lot of shops which deals with Excatfaioraeans that getting an excavator would
usually takeafew days to get it delivered in a mine site

There are also specialized, trained technicians and operatorsisanéichine, lastly, getting a spare part for your
excavator is now easynhe need ot import, which meandessdowntimeto Fix the machine parts.

15



Accessorieseededto operate
Must-have:enough fuel and storag&reaseand grease gun.
Additional operator assistant, field technician.

StandardlechnicaBpecifications
Model: CAR24B2

Bucket capacityt.Om?

Backhoe capacity: 0.24m
Power:80HP

LegaPermitsRequired
Driving license Class D

AvailabilityWithin EastAfrica
3 weeks

Warranty
Usually lyear warranty.

KnownVendors

Company nameévlantrac Kenya Ltd

Email addresewere@mantrackenya.com

Contacts Contact number: +2325386632

Physical Locati®Mombasa Road Opposite Nyayo Stadium

High-QualityManufacturers

>
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JawCrushers
Increasdn Production Increase oRecovery Increase of OHS
very strong neutral strong
Availability Costs Maintenance
2-5 weeks $4,000-$7,000 easy

Whatisit usedfor, andhow doesit work?

Jaw crushers serve as the primary form of size reduction in

a mine andthey reduce the size @old orlarge boulder

mineralsore by compressing them with two plates one

movable and the other is mobile.

It is made up of a fixed jaw and a movable jaw Wthen

rock is placed in these tweforming plates, the reduction

startsgradually up to the bottom where the size is always

set. This space forms the product sia@. Theock remains

in the jaws until it is small enough to pass through the

bottom gapset. Besideshe two jaws the covering of the

jaw crushers is made up thfick cast iron or stegthe jaws
also are made from cast iron but fitted with liners made of manganese.

Howto use

Before powering the enginafotor, the operator need to
physically check the crusher components like the laly,
loose bolts and brokegslement.

The operatocan nowpower the crusher and ensure that rocks
are adequatdy fed on thehollow topopening while ensuring
that no one touches the rotating wheel or the belt connecting
the power with the flying wheel.

Howto maintain

Jaw crushemoving parts whichave bearingsequires regular

greasing through thaipples

The belt tension needto be checked everyay to ensure that it ig its right tension

Adjustments for the right size ¢fie gapat the output of the crusher should alwaysdbeecked during operation.
The operatorneedsto check all bolts sections that always loosen due to vibrations.

Availabilityof spareparts

Currently there are ovetten outlets shops that stockaw crushers, with the demand for tBguipment in Gold

crushing and other crushing activities, spare parts are very much available in a day call, there are also technicians
who can always repair a faulty component of a crusher on time.
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