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North West
‘monster’ dam

An upgrade of a tailings-recovery project is expected to quadruple
the company’s production. Jason Boswell looks at the construction
of one of the largest new tailings-storage facilities in South Africa.

SA's largest

What is balioved to bo the largest tailings dam in-the ceuntry is

reaching the final stages of construction. The project is an
earthworks project of note calling for careful sequencing of work
due 1o strict and hlgh penalties for late dellvery.
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N on site

“The 680 ha
dam involved
manumental

amounis of

“earthmavil

Just for the

dam, 1,6Win*

of garth was
moved.”

Frape i ceande

Project: tailings recovery
Value: R3.2-billion

Logation: North West Province
Start: June 2009

End: May 2011

Main contracior/consuftank:
Fraser Alexander

pproximatoly 180 km from Joharneshurg
Ais hies Mines Wasle: Solulions (MWS)

tailings-recovery project. It comprises 15 his-
tonic tailings dams 12 were acquired from the
Bullalslontein geld mine in 2006 o form the basis
of the Buftelstontsin talings-recoveary praject

Ower the past four years, the company has com-

picted a B3, 2 billion phazed oxpansion project
which includes construction of o e 128 kipm -
niurn plant, and the enginesring and construction of
o new tallings storage facility to accopt the
reworked Lailings. The upgrade would quadraple
prodhuction Irom 450 kimg 1o 1,933 Mipm.

This increase would make this tacility one of
the fargest reclamation prajects in the werdd.”
says lan Mallhewes, general manager of Mine
Waste Golutions. The company, a whally owned
subsidiary of First Uranium Carperation, was
acquircd in June 2007

In earcdeer 1 acoomemodate his st production
inzrease. the company engineered and constructed
one of the largest new talings dams in the country.
ardds Mallheves,

Tons of earth
Geerge Johnstane, contract manager frem Fraser
Alsander, saps the 800 ha darm s double the sie
of the previous largest tailings dam he built. The
new tailings storage facilty (TSP will contain
reswetsrked taiifings from Lhe uranivem and golbd-
reclamation prajecls. This project invobed monu-
mental amounis of eathmoving, he adds.

“Just for the dam, cur tearm moved about
1.6 M of earth within approsimalely sight
months,” says Johnstons

Fraser Alesander utilised a team of six to com
plete the carthmoving portion of the centract.
"We used three soraper leams using Cal 621
howl scrapers and three ADT teams using & com-
binaticn of Bell B30 and B252 " says Johnatone
“In tolal, wilh some of the smallar dams and
roachwerks, sarthmoving comprised about 3 Mm®
using just six teams.”

The contract manager soys that, while this was a
resdralively sirmples project Trem an engineering per-
spective, it was not without challengee
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M W on site

Large

While work progresses on the construction
of Medupi, Dudley Garner assesses spin-off
projects which support it.

e hreathtaking intricacies of developing 3 mas-
| sive now power station such as the 4 800 MW
Mestdupi Pawer Slation struck horme Torceluly
when Chail Engineering Contractor visited Medupi at
the invitation of Crcontract Civits {Crveon) recenthy.
-
1

Thix wisil lesllones s esarlier visil 16 Medupi e an

cles which appeared in the by 2010 sdition of O
Cngineering Cantractor,

Althaugh a multi-million rand project and massive,
thes workss Lashed Lo Civeen and W pariner G4
appear dwarted by the massive multi-killion-rand con-
crete and steel structurcs slowhy but surely rsing
fram the ground northwest of Lephalale. et on
claser examination, withoul these prripheral works,
the pover station would not be able to operate at all.

Civeon and G4 ane invebeed in teo of the many
wiork prackages lorming The Mesdupi project; Package
31 for three dams (for rav; clean and dirty water)
and Package 22 lsarthwarks for the coal stockyard
and the incoming and outgoing conveyors),

Halfway mark

Andrew Bruce, schior site agent, indicotes that Work
Package 31 has, more or lass, reached the halfaay
mark. The: B102, 8-millicr con
Movember 2009 when wark was due to begin. How-
cver, plnring, prograrming, drowing up method
slnlaments,

acst wats avearcded in

alely plans and oblaining Exkom
approvals took up most of the final weeks of 2009
with the result that first pegs into the ground in the
bush for the off site ravw water dam only happencd in
January 2010 Fram then an, | was nose Lo lhe
grindstone, clearing and grubbing, stripping topsail
and then averburden, a relatively thin layer of an
almonch-ike gravel layer, balore running inla quarsilic
bedrack and drilling and blasting cperations.
Hewever, this was foreseen and the contrsct was
sct up to deal with i, and the blasted material was
cruzshed [or GE malerial for general use on site in
selectad layers and so-called improvement st

Project: Medupi packages 21
and 22

Location: Limpopo

Valug: multi-billion-rand
projects

Start: January 2010

End: July 2011

Cansulting engineer: SRK
Main coniractor: Civcon

auxiliaries arise
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100 000 m?® stripped

i Editor's commank
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Douses ton thee shallow rock profile of the site, just less
than 100 000 m® of cverburden requirsd stripping but
nearly 800 GO0 m¥ of rock had to be blasted. Drilling
and blasling is underlaken by Domina Blast under a
subnentract 1o lrralo Crushers and Cieoon,

Huge excavations

Shaur du Plessis of Domine Blast s using lwe single-
tine Ingersall Rand track-mounted hydraulic drill rigs.
Apparently, tve additional rige are coming to site
shiatthy. The drilling-and-blasting work has been set up
to excavale to hasin level in bwo stages, For blasting,
a two-campenent blasting ermulsion is used with drll
heles charged diractly from the delivery trucks thraugh
the: or-hoard computercontrolled auto mixer, No
explosives magazines have to be established and
maintained cn site. The twa emulsion carmponents
come in on the same trick but they are housed in
weelkisclated compariments,

After each Blast and subsequent safety inspection,
mucking starts in earnest with blasted rock carted and
stockpiled at the crushers on site by Inzala Crushers,
Civeon is using 8 x 300t and 35 + ADTs to this end and
three Hitachi excavators in the 30 tto 47 € range.
Blasting is scheduled for complation by the end of
August 2011 and the dam is due to be completed by
Newernber 2011,

Significant plant complement

For the construction of the dam embankments, Civeon
is using a 148 Mitsubishi grader (MS30). twa bulldoz-
ars (a D4 and a DB, two pinft‘JoL lalrlping rollers and
3 % 140 000 ¢ water bowsers as main plant, In total,
the raw water dam construction is offering work
apparturitics b2 approximately 140 pecple.

In sortrast to the raw-water dam, Civeon loak
aver & tairly advanced work situation at the side-hy-
side clean and dirtyowater dams. The bulk of the
aarthworks had bean dona by olhers in Lerms of an
earlier contract and the main emphasis was on lin-
ing the dams and daing the concrete-inlet works.

& dual stormwater drainage system is being con
struoled al Medy pi and at Kusils; separaling
stormyeater trom areas where the sks of contami-
riatian with matedals such as cils and fusls are high
wersus slormiwealer rrnm (J”Ii—.‘l’ FITEENS, Hl][]h HaE [[?[J[H,
rical expuh‘ed 1oy riske Stormrsater [rom the coal
stockyard is anather matter altogether and forms a
thire eystem which s tackled separately.
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Dewatering prioritised

2 mm thick

thick

A 150 acts aE a fil

On handover of the site. ane of the first
taske Civean had to tackle was the dewa-
tering of the twa dams which had filled up
over time since their mush sarlier con-
atrustion. This was followed by reinstabe
mant of the embankmant and excavation
tazes, constructian of a membrans pro-
tection or finishing layer, laying down a
bidim layer and then thick black HDPE lin

ingg b

150 mm-thick membrane

A herringbons pallemn of subsurlace
draing has also been installed in the dam
basins te prevent any risk of uplifting of
the liner due 1o high groundwater tables
or Lo collect any seepage Mrom leaks
which may occur over time. All drains lead
tar a stratogically placed diainage
collection chamber for manitanng. dry
drainage or leakage can be pumped back
to the dams. The HOPE liner is being
installed by Engincercd Linings under a

layer. A bidim layer is
then placed and an HDPE-lining membrane which is 2 mm thick,

subcontract to Civeon. The HDPE is
impatted in ralls from an Arabian soures in
6 m-wide strips which are heat " weldad"
together at the seams to farm a continu-
ous impervicus membrane. At the tap of
the ambankments, the liner is folded into
a special 400 mm x 450 mm trench which
is anchored with sandbage. The trench is
backfiled and eompacted

Instrustions have nol been recsived
about the final finishing off af the top of
the embankment but the extemal embank-
menl laces will be hydrosesded. The
nature of (he seed mistore bas nol yel
keen determinsd.

Because of the very large footprint of
the power slalion, The lwo dams have Lo
ke large in order to accammodate the
ervironmentally preseribed 1:50 year flood
design. The resulting dam sizes at basin
irvverl lewel are 200 mox 183 mon Lhe case
of the clean-water dam and 80 m x 180 m
for the dirty wator dam.

Inlet structure

Civeon obtains concrate for the inlet structures
and other work from the central mixing plant oper-
ated by the MPS W, the contracters on the main
civil works at Medupi, as well as the local MPA
Conerete Salutions bateh plant. The quantity of
concrete invalved in the work package of approsi-
mately 8 000 m® did not warrant the establishment
of a plant.

Gaad progress is being rmade with the concrete
wirks an the twa dams and this was also the case
with the lining required far the dama and approach
canals when a flash starm caused a lot of damage
to the waorks in December 2010, At that stage, lin
ing af the clean-water dam was cormpleted with lin-
ing af the asscciated approach canal in hand. Bat-
ter faces not covered were scoured and a lot of
dirt was washed onto the already laid membrane.
As a rasult ot this, Engineered Linings has tam-
perarily lett site and is scheduled to coms back to
complete the wark during the upcoming winter
months; giving Civeon adequate opportunity Lo
repair the earthworks damage. When all is sventu-
ally done, approximately 142 000 m? of membrane
liningg wiill hawve been installed in kot dames.

Contract value doubles

Also included in Civeon's woerk at Medupi are the
emcavilions [(?I’ Lh(—‘ ll—:".'.[:‘\"[-!“-!d wrtler pl}fT‘ph(JUSH
to he situated centrally betweaen the two spillways
immediately cast of the bwo dams. It is the inten
tian ta pump recovered stormwater from both
daarmes Loy the rwewaler dam approximately 5 km
away. The pumphouse has been tasked to Ste-
fanutti Stocks. To ensure dam safety in the cvent
of larger Mloods than 1:50 years, or a suceession
of 1:50-vear flaads tollowing closely on each
other, both dams have engineered spilways and
spillway discharge channels leading into the adja
el l)l](—ih. |f| s USHi[}nS \'\‘ilh M(JI’II(}IJ(—.‘ BI'iJ[}(—.‘.
site quantity surveyor, it was established that

“There are glitches,
information delays
and scope changes
but these are part
and parcel of fast-
track construction,
particularly in a
project of this
magnitude.”

Expensive
construction

Worlk is forging
ahead on the project
despite the value of
the contract nearly
doubling.

soope changes, particularly with respeot to the
raw-water dam, have maore than doubled the final
estimated contract valie of the package. It now
stands at A226-milion. The new campletion date
iz Juby 25 2011 for the clean- and dirty-water
dams and six manths later for the raw-water dam.
Expenditure to date on the work package amounts
to F102,9-million.

Asked shout particular challenges or difficulties
encountered, as well as contractual relationships,
Brice mentionad scope changes, as in the case of
the raw-water dam, as wvery challenging in terms of
repragramming, staffing and servicing. A fast-track
sonstruction approach, as followed at Madupi.
also invalves the risk of canstruction pulling ahead
of design or decision-making with cancomitant cif
ficulties in tmeously oblaining information and the
need to rescheduls work with infarmation pending,
Contractually. the FIDIC General Conditions of
Contract with Eskom amendments seem tao fit the
bill. Payrments are promplly received on presenta-
tion of certificates. The cansulting enginsers are
SREK for the ravewater dam and Gikk for the
claan- and dirty-water dams. Eskam's package
ponstruction superdisor is Kallie Strydam.

On leaving the site. the overall impression is
one of awe at the magnitude of elements forming
the: erverall project. the amaunt of detail that goes
into 2ach slement as well as the ability of the con-
struction industry and engincering fratemity to stay
on top of it all. Certainly. thore are glitches, infar
delays and seops changss bul thess are
part and parcel of fast-track constriction, particu-
larly in a project of this magnitude. VWhat is
encouraging is the way thal the contractors Lackle
and manage it all in stride. & secand impression is
that the project procesds, thanks to everyone
daing their jobs, according to a totally integrated
faro hllearailes mppears Lo be high and an unspo-
ken conviction to reach goals can be discermed. B

mation




