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Prof. Anthony Turton

The core allegation from the FSE is that Mintagslargely responsible for the increased
ingress of water into the Western Basin void anithiss also responsible for the current flow
of decanting water from 18 Winze Shaft. In ordematswer this complex question we are
informed by the following scientifically verifiablacts:

Fact No 1 Rainfall sources over the Western Bagtigure 1 shows the spatial distribution
of rainfall across the Western Basin. Attentiordiawn to the fact that there are localized
areas of higher rainfall, all associated with etedaerrain (mountains, ridges, koppies etc).
This is known technically as “orographic rain” andalls mostly along the Witwatersrand
Ridge. Note the location of Randfontein on the mepd then note the localized rainfall.
Then compare that with the rainfall levels arounddérsdorp, where the latter appears to be
higher. Krugersdorp gets more rainfall than Rant#ior) but this is only part of the story.
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Figure 1. Mean annual precipitation (MAP) model forthe Witwatersrand Goldfields on
SRTM topographic base (Hartnadyet al., 2012).

Figure 1 shows the mean annual precipitation, which means ian annual average.
However, during the months of January — March 2@idre was an abnormally high amount
of rainfall. In fact the rain falling in those tleenonths alone equalled the annual average for



the area. This means that we are dealing with aotygical anomaly in the current decant,
driven by abnormally high levels of rainfall.

The next question to answer is what happens tordivigall? More importantly, how does it
inter the Western Basin mine void? Or does is syjmyh off as surface flow without entering
the void?

Fact No 2: Groundwater recharge over the Western Bsin is a function of the localized
geology as well as the prevailing slope of lande Tata shown irfrigure 2 indicates the
presence of a very high level of groundwater reghavest of Krugersdorp, and thus west of
the Mintails mining right. When compared to theadahFigure 1, it becomes clear that there
is not a direct correlation between local rainfatid groundwater rechargéhe reason for
this is the presence of geological conditions #ititer enhance the ingress of water, or else
repel it by converting it to surface flow insteatherefore to answer the assertion that
Mintails is largely responsible for the increasegress of water into the Western Basin void,
we need to better understand the geology at lexhlevels of scale. Scale matters!
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Figure 2. Groundwater recharge model for the Witwaersrand Goldfields (Hartnady et
al., 2012).



Fact No 3: Geologicakonditions in the Western Basinare shown irFigure 3. The decant
point at 18 Winze is shown in this map as a blaiekgle to assist in orientation. Attention of
the reader is drawn to two distinct features thiatralevant to the answer. The first is the
presence of dolomite to the south and the wedteoMintails mining right. It is here that the
main recharge takes place into the Western Basid. vihe second is the presence of
basement granites south and east of the Mintaitsnigniright. There is no recharge possible
in this area because the geology simply does hotvat to happen. The conclusion when
interpretingFacts 1 — 3is that surface ingress into the Western Basid froim rainfall is not
possible on the Mintails mining right, with the prxception being the West Wits Pit. In this
regard two things must be understood by the reddgiThis is not the only open pit in the
Western Basin. (2) The WWP was in existence beldirgails acquired the mining right.
Stated simplistically therefore, the contributiomde by the current Mintails surface mining
operations to the current decant, when exprességtnms of volume only, is negligible. The
issue of water quality is a different matter, antll e dealt with separately.
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Figure 3. Model domain for the Western Basin showig hazard rating of all tailings
dams and the presence of dolomite (Hartnadgt al., 2012).

Fact No 4: Near sub-surface flow of AMDin the Western Basin is a major contributor to
water quality on the aquifer system associated Ijnasth the dolomite structures to the west
and south of the Mintails mining right. This wasthematically modelled in such a way that
the movement of pollution plumes could be prediaiedio 100 years into the future. The
result of that modelling, most notably for the J@ar future, is shown iRigure 4, where it

is clearly apparent that two plumes of acidic watentaining metals are relevant to the
Western Basin. The first plume is associated withdolomitic outlier in which 18 Winze is

located. This is shown as a plume moving in a molyhdirection from the decant point,

roughly following the Tweelopies Spruit, which tsetsurface manifestation. The West Wits
Pit is one of the major sources of this plume, Whg why the_concurrent rehabilitation is
centred on the closure of the WWP permanently. 3éeond plume, which is also much
larger in extent, is located west of what is knoasm MRA 172. This major source of

pollution is beyond the control of Mintails as ¢aurs off their mining right area.
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Figure 4. Results of horizontal dispersion in the ear-surface zone at 100 years after the
start of the model simulation (GDARD, 2011).

Fact No 5: Water quality in the Western Basinis impacted by a combination of localized
sources of concentrated pollution when understoadlation to preferential flow pathways
defined by geological conditions, most notably pinesence of dolomite.
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Figure 5. Plumes from AMD in the Western Basin areassociated with specific surface
tailings dams (Hartnady et al., 2012).



The data presented iRigure 5 shows the presence of two major pollution plunas
moving into the Tweelopies Spruit northwards arel dther moving into the Wonderfontein
Spruit southwards, but also being drawn to a bigping station for the city of Johannesburg
that is now being closely monitored by the autlhesit The major source of pollution in each
case is the presence of a large surface tailingstiat is not on the Mintails mining right.

To deal with the allegations, specifically as iates to the current decant at 18 Winze and
the heavy flow of surface water in the Tweelopigsu, the following can be concluded
from the above peer-reviewed scientific data:

1)

2)

3)

While the flow of water is high, the quality is fact not too bad when compared to
the past. The pH of the water at decant is cuyeartbund 6 and claims that it has
been sampled at a pH of 7 are unlikely. The sigaifce of the pH value 6 is that it is
above the threshold value for the solubility ofniwan (pH 5)_only because of the
deposition of alkaline tailings into the West VMg by Mintails. Therefore, based on
empirical peer-reviewed scientific data, while tharent decant is unfortunate, the
impact is mitigated by the higher pH (tending tatnal) arising from the Mintails
operation. i.e. The impact that Mintails has hadrisfact, positive by virtue of the
fact that it has ensured the solubility threshofduanium has not been reached.
Having stated this, the chemistry of decant is irtgpd to understand, because while
it emerges from the shaft at a pH of 6, it rapiatydifies as it gains oxygen from the
atmosphere, so downstream of the decant pointkheifp steadily drop. This again
makes the case for the permanent closure of the waid as encapsulated within the
concept of Closure Mining.

The contribution to ingress and thus void wateeles a direct function of higher
than normal rainfall over an entire summer, fallong areas of dolomite that are not
on the Mintails mining right area. Where ingreshappening on the Mintails right, is
well known and documented — the West Wits Pit —ingak robust case for closure of
that pit as is currently being done. Mintails isréfore acting in a responsible manner
based on defendable science.

The presence of surface tailings dams will remabemsistent source of pollution well
into the future. Three major tailings dams havenbdecumented in the Western
Basin (MRA’s 172, 188 & 189), none of which are te Mintails mining right.
Mintails therefore has no control over this aspeldwever, this reinforces the logic
that the best interest of all parties will be seed by adopting a Closure Mining
approach in partnership with the state. More sigaiitly, these three MRA'’s are in
fact the most hazardous in the entire Witwatersi@otilfields (seelable 1 below),
yet they seem to escape external scrutiny.



MRAID Basin

189 Western
172 Western
188 Western
204 Western
190 |Central West
173 Western
174 Western
192 |Central West
165 Western
211 Western 2
212 Western 2
160 Western 2
164 Western 2
2
3
3

186 Western
159 Western
187 Western
196 |Central West
130 Western
163 Western
293 | Central East

Table 1. Hazard rating of all Mine Residue Areas inthe Witwatersrand Goldfields
ranked in descending order to risk (Hartnadyet al., 2012).

4)

5)

6)

Allegations of failure to do concurrent rehabilitet are based on a perception of
what is possible under the current circumstancesitdils is doing concurrent
rehabilitation as manifest by the deposition ofaditke barren tailings into the WWP,
which has had the effect of pushing the void waikr above the threshold of
solubility for uranium (pH 5) while slowly closingut the pit forever. This takes time
and will only be finished more than a decade frawnThe removal of IL8 is also an
example of concurrent rehabilitation, in the sethse before the footprint can be fully
restored to ecological functionality, the tailinigave to first be removed. This takes
place over long time scales, but is happening. Téleabilitation of PSG 4,
immediately adjacent to the Tweelopies Spruit ahdws to journalists, is an
example of concurrent rehabilitation taking plage a shorter time frame. In
conclusion then, Mintails is doing concurrent rahiion, but it is not physically
possible to fully rehabilitate an ecosystem in arsperiod of time, particularly where
we are dealing with the cumulative legacy of 12@rgeof impact.

This raises the issue of pipelines. Unfortunatapyeiines are needed to move the
process water to the tailings dams and the sluagk lio the treatment plant. Sadly
they fail on occasion. However these failures aieadpmanaged. It is unfortunate that
the servitude for the pipelines was granted throaghetland. This is an artefact of
history and is not ideal, but again it is being aged in the best way possible. Much
effort is being invested into developing procedused processes that minimize the
impact of pipeline failures in wetlands.

Clearly Mintails is aware of the complexity it i®aling with, as evidenced by the
quality of the science underpinning its decisiorking process. Scientific data



informs all decision-making which is not always segpated by activists. The
challenge for Mintails is therefore how to commuané this complexity with the
public in a way they can understand. This is inhete the concept of Closure Mining

where partnerships are central to any prognosisifocess.

Anthony Turton



