
M A E D ' s

i n vo l v e m e n t  w i t h

the mining industry

has  been extens ive

a n d  w e  h a v e

s u c c e s s f u l l y

c o m p l e t e d

engineering des ign

a n d  t u r n k e y

p r o j e c t s  f o r  a

va r i e t y  o f  mining

applications, which

i n c l u d e  g o l d ,

diamond, p lat inum

a n d  b a s e  m e t a l

producers in South

A f r i c a  a n d  t h e

African cont inent .

SYAMA

Syama is one of the

l a r g e s t  o p e n  p i t

gold mines in Wes t

Africa. It is located

i n  t h e  S i k a s s o

r e g i o n  o f  M a l i ,

2 8 0  k m  s o u t h -

eas t  of  the capital

B a m a ko  a n d  8 0 0

km from t h e  p o r t

o f  Ab id jan  in  the

Ivory Coas t .
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Our exper tise was employed in the fol lowing

areas of  the projec t:

• Housing es tate -  offices  and 

adminis trat ion block

•  Crusher and s tockpile

•  Power generation

•  Flotat ion plant

•  Elu t ion, elec trowinning and 

smelthouse

•  Mine  s e cu r i t y  and  acce s s  con t ro l

•  SAG and regrind mil ls

•  Warehouse

•  Oxygen plant

•  140  000 tpm Heap  Leach  Pro jec t

INTEGRATED

ENGINEERING

SOLUTIONS

MAED

From 1996, MAED has

b e e n  r e s p o n s i b l e  f o r

m u l t i - d i s c i p l i n a r y

e n g i n e e r i n g  d e s i g n ,

p r o c u r e m e n t ,  c o n -

s t ruc t ion  management

and project management

o n  t h e  S y a m a  G o l d

Mine. Our  profess ional

a p p r o a c h  a n d  w e l l

managed and resourced

engineering ass i s ted  in

t h e  c h a ng e - ov er  f ro m

m a r g i n a l  m i n e  t o

p ro f i t a b l e  o p e ra t io n .

WEALTH OF MINING EXPERIENCE

SYAMA GOLD MINE
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SCOPE OF
WORK

The first phase enabled an

increase in  exis t ing plant

t h r o u g h p u t  o f  3 5 % ,

involving a regrind mill fed

w i t h  p r im a r y  S A G  mi l l

o v e r s i z e . O p e r a t i n g  i n

c l o s e d  c i rc u i t  w i t h  t w o

c l a s s i f i c a t io n  c y c l o n e s ,

t h e  o v e r f l o w  p r o d u c t

r e p o r t s  t o  t w o  p r e -

conditioning tanks, and on

to  a  s ing l e  a i r  agi t a t ed

rougher  flo tat ion  co lumn

(92 m3) , fo l lowed by  two

s c a v e n g e r  c o l u m n s

( 5 8  m 3 ) , c o n f igu r e d  i n

s e r i e s . R e s u l t s  i n d i c a t e

9 0 %  go ld  r e c ov er y  a n d

80% su lphides  recover y.

F L O T A T I O N

SYAMA GOLD MINE



C o n c e n t r a t e  i s

thickened to 60% in a

6m diameter Bateman’s

U l t r a s e p  h i g h  r a t e

thickener  and  pumped

to a fil ter  press  plant .

The  concentrate  fil t er

cake  i s  then  conveyed

to  the  SAG mil l  in le t ,

where the fuel  content

( a s  s u l p h i d e  a n d

o r g a n i c  c a r b o n )

s u p p l e m e n t s  f u e l

addition to the exis ting

whole ore roas ter. This

p ro c e s s  c o n s id e ra b l y

r e d u c e s  f u e l  c o s t s .

Tailings  are  thickened

similarly prior to being

pumped  to  the  s l imes

dam. Water  recovered

from the  thickeners  i s

recycled to a 1500 m3

mill  return water tank.

Au t o m a t i c  s a m p l e r s

in s t a l l e d  a t  t h e  f e e d

and di scharge  ends  of

t h e  p l a n t  f a c i l i t a t e

m i n e  a c c o u n t i n g

sys tems.

T h e  u s e  o f  c o l u m n

flotation technology and

h ig h  r a t e  t h i c k e n i n g

r e s u l t e d  i n  a n

e c o n o m i c a l  p l a n t  i n

terms  of  lower  cap i ta l

cos t  o f  equ ipment  and

minimised area required

fo r  t h e  i n s t a l l a t i o n ,

w h e n  c o m p a r e d  t o

conventional processes.

An Atlas  Copco rotary

screw compressor  was

ins talled for air supply

a t  6  b a r  a n d  2 1 0 0

m 3 / h r  to  the  flo ta t ion

columns. A PLC system

controls  airflow to the

f l o t a t i o n  c o l u m n s ,

c o l u m n  s l u r r y  l e v e l ,

t h i c k e n e r  f l o c c u l e n t

addit ion and thickener

u n d e r f l o w  d e n s i t y .

Roas ter  fuel  consumpt ion  decreased  by  more  than  50%.

Throughpu t: 120 tph per s tream

Complet ion: 11 months fol lowing confirmatory tes twork

Total  Cos t: $8m US

F L O T A T I O N

SYAMA GOLD MINE



BACKGROUND

Syama Gold Mine was a

marginal mine operating

w a y  b e l o w  o p t i m u m

profitability. The milling

capaci ty  at  Syama was

9 0  0 0 0  t o n n e s  p e r

month through a s ingle

dry SAG mill . Since the

mine had the capacity in

the res t of the plant for

s i g n i f i c a n t l y  g r e a t e r

t h r o u g h p u t ,  i t  w a s

decided to  increase the

m i l l i n g  c a p a c i t y  t o

2 4 0  0 0 0  t o n n e s  p e r

month. This represented

a  2 6 0 %  i n c r e a s e .

INTEGRATED ENGINEERING SOLUTIONS

M I L L I N G

SYAMA GOLD MINE



INCREASED OUTPUT

The new circuit is unique since it allows

changeover  wi th  the  exi s t ing  ci rcu i t .

In  the  even t  o f  e i ther  SAG mil l  no t

operat ing, both regrind mil l s  are  able

t o  i n c r e a s e  m i l l i n g  o f  t h e  r e g r in d

p ro d u c t  f ro m  t h e  o t h e r  S A G  mi l l .

Bo th  mil l  c i rcu i t s  a r e  opera t ed  and

c o n t ro l l e d  b y  s t a t e - o f - t h e - a r t  P L C

systems. These sys tems are housed in a

new  con t ro l  room tha t  was  bu i l t  t o

control  al l  plant func tions.

The project was completed in 12 months

at  a  to ta l  cos t  o f  $14.4  mil lion  US.

Th e  w e t  S A G  m i l l  w a s

originally manufactured in

1986 for ERPM but never

c o m mi s s io n e d . Th e  m i l l

i s  a  Ve c o r  m i l l  w i t h

a  3 .5  MW 6.6  kV motor

with a shel l  weighing 120

tonnes . The  shel l  was  cu t

and flanged for  transpor t

t o  We s t  A f r i c a . D u e  t o

a c c e s s  c o n s t r a i n t s  t h e

to ta l  s i ze  and  we igh t  o f

t h e  m i l l  d i d  n o t  a l l o w

t ra n s p o r t  i n  o n e  p i e c e .

The regrind Ball mills were

overhauled in South Africa

a n d  s h i p p e d  t o  S ya m a .

SCOPE OF WORK

MAED redesigned the exis ting mill circuit to incorporate a regrind Ball mill which

was purchased from Benoni Gold Mine in South Africa. The Ball mill was completely

r e f u r b i s h e d  a n d  t h e n  s h i p p e d  t o  S ya m a , w h e r e  i t  w a s  i n s t a l l e d  a s

a regrind mil l . The mil l  i s  a  14 f t  diameter  by  22 f t  long Vecor with  a  1.8 MW

6.6 kV motor.

The  mil l  has  the  capaci t y  to  r egrind  up  to  120  tonnes  per  hour  o f  d r y  SAG

discharge  to  70% -  75 microns . The  new ci rcu i t  immediately  increased  mil led

tonnage to 140 000 tonnes per month.

In addit ion, a completely new circuit  with a wet SAG and a Ball  mil l  for regrind

was designed by MAED to fur ther increase the tonnage mil led to 240 000 tonnes

per  month. The new circui t  cons is ts  of  a  16 f t  diameter  by  36 f t  long wet  SAG

mill  purchased from Durban Deep Gold Mine, together with the second Vecor mil l

purchased from Benoni  Gold Mine.

M I L L I N G

SYAMA GOLD MINE
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B A C K G R O U N D

Th e  S ya m a  G o ld  M in e

was  o r igina l ly  supp li ed

w i t h  1 1  M W  o f  d i e s e l

p ow er. Th i s  p ow er  w a s

g e n e r a t e d  b y  w a y

o f  f i f t e e n  C a t e r p i l l a r

p o r t a b l e ,  c o n t a i n e r -

mounted  generator sets.

These  uni t s  had  been  in

operation for eight years,

but had proven to be too

expensive to maintain and

had  come to  the  end  o f

their  useful  li fe .

P O W E R  G E N E R A T I O N

SYAMA GOLD MINE



GENERATOR

SETS

M A E D  p r o c u r e d  a n d

in s t a l l e d  1 0  Fa i r b a n k s

M o r s e  1 . 8  M W

recondi t ioned  generator

s e t s , t oge t h er  w i t h  two

M T U  4 . 1  M W   s e t s .

T h e  r e s u l t i n g  p o w e r

s u p p l y  o f  2 6 . 2  M W

became available.

The  generator  sets  were

in s t a l l e d  in  a  p u rp o s e -

b u i l t  p ow er  g e n e ra t io n

b u i ld ing  c o m p l e t e  w i t h

G E C  s w i t c h g e a r  a n d

ex t e r n a l  r a d i a t o r  t y p e

c o o l i n g  s y s t e m s .  T h e

building incorporates two

ov e r h e a d  c ra n e s  a n d  a

purpose-built maintenance

bay.

A diesel  s torage and feed

s y s t e m  w a s  i n s t a l l e d .

Th e  n e w  p ro c e s s  p l a n t  ex p a n s io n

und er t aken  b y  MAED, r equ i r ed  a

power  supply  of  at  leas t  21 MW to

be available, at any time, with a peak

o f  2 3  M W  d u r i n g  s t a r t u p . N e w

e q u i p m e n t  t h a t  w a s  d u e  f o r

installation, required 6600 volts and

550 vo l t s , w hil e  the  exi s t ing  p lant

w a s  r u n n i n g  a t  3 3 0 0  Vo l t s  a n d

380 Volts .

A  new power  s ta t ion  for  the  mine,

w a s  t h e r e f o r e  r e q u i r e d . M A E D

u t i l i s e d  i t s  s u p e r io r  e n gin e e r i n g

design and cons truc tion capabili t ies

i n  t h e  d e s ig n  a n d  b u i l d i n g  o f  a

s u i t a b l e  p o w e r  s t a t i o n ,  w h i c h

included a new ret iculat ion sys tem.

P O W E R  G E N E R A T I O N

SYAMA GOLD MINE

STATE-OF-THE-ART

The control and synchronisation system at the Syama gold mine is all s tate-

of-the-ar t  PLC control led.

TIMEOUS COMPLETION

The firs t  phase of  the projec t  was completed in seven months at  a cos t  of

$ 3.9 mil lion  US. Phase  II  has  been under taken and the  final  cos t  upon

complet ion in September 1998 is  $11 mil lion US.

SCOPE

OF WORK
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SCOPE OF
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B A C K G R O U N D

The s taff  housing on the

S y a m a  G o l d  M i n e

c o n s i s t e d  p r i m a r i l y

o f  s ingl e  quar ter s  w i th

s o m e  f a m i l i e s  b e i n g

a c c o m m o d a t e d  i n

B a m a k o .  T h i s

a r r a n g e m e n t ,  w a s

d e e m e d  t o o  c o s t l y ,

d i s r u p t i v e  a n d

in c o nv e n i e n t  t o  s t a f f.

A  s enio r  s t a f f  hou s ing

es tate was designed and

cons t ruc ted . The  es ta te

c o n s i s t s  o f  t h i r t y  a i r-

conditioned housing units

o f  v a r y i n g  g r a d e s ,

ranging  f rom  fou r  and

three bedroom units with

two and  one  and  a  ha l f

bathrooms respec t ively.

O F F I C E S ,  H O U S I N G  &  I N F R A S T R U C T U R E

SYAMA GOLD MINE



TRAINING AND UPLIFTMENT

MAED embarked on a programme of  training in which local  labour

was  extens ively  t ra ined in  a l l  cons truc t ion  and a l lied  t rades . This

MAED t ra ined  l o ca l  l abour  fo rce, was  t hen  u t i l i s ed  fo r  t i l ing ,

plumbing, bricklaying, carpentry, electrical and general construction

on the projec t .

SCHOOL,
COMMUNITY CENTRE

AND OFFICES

A th ree  c l a s s room, s choo l  was

c o n s t r u c t e d  a n d  c u r r e n t l y

accommodates fifteen pupils from

t h e  e s t a t e , w h i l e  a  1 0 0 0 m 2

c o m m u n i t y  c e n t r e  c o n t a i n i n g

k i tchen , bar  and  poo l  area  was

designed and cons truc ted for the

convenience of the staff members.

A  new  900m 2  o f f i c e  b lock  was

designed and constructed in close

proximity  to  the  p lant  area  and

t h e  e x i s t i n g  o f f i c e  b l o c k .

The pro jec t  was  completed  wi th

a total  value of $3.1 mil lion US.

SABS STANDARDS

Building s tandards throughout

are consis tent  with  the  Sou th

African  Bureau  of  Standards

code of practice for residential

buildings. Conventional building

materials were sourced locally

a n d  s t a n d a r d  f i t t i n g s  w e r e

u t i l i s ed  f rom  Sou th  A f r i can

and local  ranges.

O F F I C E S ,  H O U S I N G  &  I N F R A S T R U C T U R E

SYAMA GOLD MINE


