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Largest urban agglomeration in Africa:
- triggered by Au rush 125 years ago, today: 

- 25% population SA

- 50% of energy consumption in Africa

- 70% GDP SA

- 70 km from nearest major river: strongly 

negative water balanceĄ imports from Lesotho
Ferreira Camp (1886) ~400 x diggers

Johannesburg (2011)

~4 million residents
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125 years of Au production:
>6 bn t of tailings covering ~400 km²

Total since 1886: 42,000 t
1970: Peak of SA gold production (989 t)

= 68% of world production

all gold ever poured:
17m

1
7
m127 000 t

Au

33%: SA

worldwide more steel is 

poured in 1 hour
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āSunset industryó?

SA: 35.000t Au still available

Ą 15 kt accessible with current technology

Ą 20 kt ultra deep mining needed
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http://newsletter.creamermedia.co.za/lt/t_go.php?i=234&e=MTQwMzk3&l=-http--www.miningweekly.com/article.php--Q-a_id--E-135109


1. Background: Au-mining and dolomite
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Mine lease area

(Draper report) Zuurbekom pumping station 

Ą continuous pumping since 1899

Case study 1:

Dewatering (FWR)

Case study 2:

U pollution (WFS)

Case study 3:

Flooding/ AMD (CR)



Case study 1:

Dewatering 

of karst aquifers

(Far West Rand)



GMB

Case study 1:

Dewatering

Dolomitic 

compartments

Ą highly karstified

Potchefstroom
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Boskop Dam
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Apocalypse cave

- 5 x longest caves in 

SA

- 2 x strongest 

springs

- storage capacity 

dewatered 

compartments

> Vaal Dam



Case study 1: Dewatering of karst aquifers - consequences



Case study 1: Dewatering - altering recharge rates



Dolomitic outcrop area of 

dewatered compartments
Sinkhole

Wetland Slimes dam Stream

N

Khutsong

Winde (2006)

Case study 1: Dewatering ïtailings injection into karst aquifers 



flooded mine voids

active mine voids

Total  mine void volume FWR: 

est. 600 Mio. m³ 

(prior to deepening projects)

GMB

GMB as potential outflow point

30 Ml/d

~130 Ml/d

Case study 1: Rewatering ïdecant of  AMD



Case study 2:

Uranium 

contamination
- Wonderfonteinspruit



WFS

N
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Mooi River

Potchefstroom

JHB

NUFCOR
(240.000t)

10 x GM produce U for 

5 x U-plants in FWR/ WR

1st U-pilot plant 1949

Blyvooruitzicht GM
First U-plant SA:

WR Cons. 1952

GMB

Rand Uranium
Tailings

Mintails
Tailings

Dominion
New U-mine

Buffelsfontein
Re-opened  GM

Simmer & Jack
Re-opened GM

Chem Wes
Tailings

Vaal Reefs
Tailings + by-prod .+ U-plant

DRD
poss. re-open GM

GFL
Tailings + by-prod .+ U-plant

West Wits
Tailings + by-prod .+ U-plant

(2) Case study 2: U pollution - history


