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PROJECT D

Mining in Madagascar

io Tinto’'s Madagascar-

based subsidiary, the

award winning QIT Mada-

gascar Minerals (QMM),
recently commissioned Mandena
Mine approximately 10 km north
of the small town of Tolagnaro in
southern Madagascar. The mine
extracts titanium dioxide from
mineral sands approximately 20
m deep using the water intensive
dredge mining process. Up to 20
M per day is required to main-
tain the water levels in the mine
pond.

A joint venture of Hatch and Flour
(MJV) carried oul engineering, pro-
curement and construction manage
ment of the overall mine project. 551
Engineers and Environmental Consult-
anis were subconiracted for the bulk
waler supply and wastewater aspects
of the work, including the design and
construction supervision of the salin-
ity control barrier. Colas Madagascar
undertook construction of the weir,
with 3CR12 gate [abrication by Gen
mac in Richards Bay, and installation
af the gates by Kentz.

I'he mining site s located approxi
iately 5 km from the sea and is bor-
dered on the eastern and western sides
by the Anandrane and Mandromodro-
maotra rnivers respectively, the latter
colloguially called the 3M River. Both
these rivers and the mining site drain
into a shallow estuarine lake system
which then flow into the 4 km long
Anony River Estuary. Both the lake
system and the Anony Hiver run par-
allel to a narrow coastal dune strip,
which is highly sensitive from an envi-
ronmental Perspec tive

Water resdurce studies undertaken
as part of 55!'s commission confirmed
that sufficient water for mining could
be abstracted from the lake system fed
hy the Anandrano and 3M rivers, How-
evier, Lhe watér in the lakes was found
Ly be galine a5 a result of the influencé
ol Lhie tidal estuarine flow.

he environmental impact of l.Irf;"ll,‘EE"
mining, using saline water, was there-
fore considered unacceptable. The ab
siraction of water further upstream
from ane or both of the rivers, where

there was no saline intrusion, would
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reduce the level of assurance of supply
to unacceptable levels as the benefit of
the natural storage in the lake system
would be lost.

On this basis, it was decided that
a low-level salinity barrier should be
provided at the downstream end of
the lake system. The salinity barrier
should prevent tidal flows upstream
into the lake system, but allow normal
rainfall and flood events to pass with
minimal increase in the flood level.

An idealsite for this barrier present
ed itself at the start of the Anony Riv
er estuary, where a long narrow rock
outcrop cuts across the flood plain on
the left bank. This constricts the main
channel of the river toa width of about
150 m against the coastal dune strip.

The adopted solution at this site en
tailed cutting a very wide spillway into
the rock outcrop on the left bank, and
the construction of a rockfill weir with
asand core (there being no other more
impermeable material in the vicinity of
the site) across the main channel using
the rock excavated from the spillway. A
low-flow outlet and beoat lock were also
provided through the spillway section.

Although at fiest sight this would ap
pear to be a very simple solution, the
final design of the rockfill weir was
developed over numerous iteralions.

,

ABOVE Drilling the boat lock

Each was subject to rigorous scrutiny
to eénstire stability, sufficient imperme-
ahility and constructability

The following aspects needed to be
investigated and addressed:

» Assessment of water resources avail:
able for the mine

» Investigation of options for construg
tion of a salinity barrier. & previous
study had proposed a larpe and rela-
tively expensive gated spillway with
hydraulically operated gates at the
site on the Anony River,

+ Ensuring that any upstream increase
in flood levels caused by a barrier
wonlld be minimal, 50 as to minimise
the impact on local communities liv:
ing adjacent to the lakes. The risk of
a breach through the narrow coastal
dune strip under flood conditions as
a result of higher flood levels caused
by the salinity barrier also had ro
be minimised

» Mitigation against the risk of flow re
versal as a result of an extreme |!Liuh
'ldl.' or an extreme storm st FHI'_' Calls-
ing saline water to enter the lake sys
tem from the estuary.

» Allowing for the passage of any boat
traffic past the barries

= Asgessing  the impact of the






