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RESPONSE TO PROF. MIKE MULLER’S STATEMENT REGARDINGHE RISKS OF ACID
MINE DRAINAGE (AMD) IN BUSINESS DAY, ' JULY, 2010

| refer to the viewpoint expressed by Prof. MikelMuin the Business Day, dated thédf July, 2010 whereby it was stated:

“Mike Muller, a registered engineer and professdr mublic and development management, warns thatfdbes on AMD risks

distracting the country from dealing with water jpgibn from inadequately maintained sewage workkickv he says pose an
immediate risk to downstream users.

He says media coverage of the issue is heavilyenfled by interests in the mining and water treatmedustries, which, he says,
stand to profit by exaggerating the problem.

Pumping and treating polluted water represents &ssantial cost to the mining industry, and thesenpanies are naturally
interested in either reducing these costs or lobypyor government subsidies, he says.
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Other companies are interested in selling equipna@dttechnology to treat this water, he says.”

Permit me, please to take the liberty to respéigtbxpostulate with Prof. Muller on this matterhieh, in the present circumstances |
apprehend to be not only justice to the Federdtioa Sustainable Environment (FSE), but, on thele/justice to downstream water
users, the public and a mute environment. | Statke, as concisely as possible, the reasons \iaioh led me to the conclusion at
which | have arrived.

The FSE and | do not have commercial interesthenniining and water treatment industries. My raspois therefore not actuated
by narrow self- or commercial interests, but by gteysical (real) evidence of irreversible ecolobidagradation, documentary
evidence of the enormous ramifications of A¥@nd by the alarming water values within the Twpispruit.

! Waste from gold mines constitutes the largesisisgurce of waste and pollutionin South Africal dmere is wide acceptance that AMD is respondiislehe
most costly environmental and socio-economic impad®roduction of AMD may continue for hundredsyefrs after mines are closed and tailings dams
decommissioned.

Releases of AMD have low pH, high electrical coridity, elevated concentrations of iron, aluminiuaranium and manganese and raised concentrations of
toxic heavy metals. The acid produced dissolvis aad mobilizes heavy metals from mine workingark, reddish-brown water and pH values as lo®.8s
persist at the site. AMD is not only associatethvgiurface and groundwater pollution, but is alsgponsible for the degradation of soil quality, ierming
aquatic sediments and fauna, and for allowing heagtals to seep into the environment. Long-termosye to AMD polluted drinking water may lead to
increased rates of cancer, decreased cognitivetidonend appearance of skin lesions. Studies enettposure of pregnant woman to relatively low
concentrations of heavy metals and other industhieimicals in drinking water revealed that the akdevelopment of the fetus could be compromiseidhvh
canresult in mental retardation.

If indeed the extent of “... problems related to mining waste may be rated asose only to global warming and stratospheric ozodiepletion in terms of
ecological risk”(EEB, 2000), then the Witwatersrand gold mining aga of South Africa is at serious risk.

The three mining basins in Gauteng, i.e. the Eas@entral Rand and West Rand basin are partialbdéd or flooded with AMD. This has already hapgsbm
the Krugersdorp—Randfontein area where water laatedtto decant from a number of shafts into theéapiespruit catchment. This inflow is having ses
impacts upon the ecology and water quality. Tawptdy: The combination of pH- and redox-driven cgans resulted in the National Nuclear RegulatdiRN
declaring the Robinson Lake a radiation area, wimium levels exceeding natural levels by foureostf magnitude (factor 40 000). The Tweelopieis s
a Class V River, thatis, ariver that is highlglaeutely toxic.



(Interpolation: Prof. Mike Muller was Director-8eral (DG) of the Department of Water Affairs afRdrestry (DWAF) (1997-
2005) where he led the development and implementati legislation, policies and strategies in watsources and water services as
well as Government’'s water supply and sanitatiors@®) programme. Prof. Muller was therefore the &Ghe DWAF when the
decant of the first mining basin, namely the Weshé&Basin occurred in August, 2002. From 20020@b the AMD was allowed to
flow untreated into the Tweelopiespruit and the \demfonteinspruit Catchment Areas, with devastatiogsequences.

It is to be taken for granted that Prof. Mullerstherefore well acquainted with the foreseealoleding of mine voids, the impacts
and the risks of AMD. Prof. Muller undoubtedly hactess tinter aliathe findings and recommendations of:

1. The Chamber of Mines’ Research Organisatiétegort on an Investigation into Mine Effluérity M. Frost (1957);

2. the Final Report of thinterdepartmental Committee on Dolomitic Mine WatEar West Randsubmitted to the Minister of
Water Affairs by the Director of Water Affairs (J.Mordaan), November, 1960;

3. the ‘Commentary On The Final Report Of The Interim Dépantal Committee Regarding Dolomitic Mine W atdtar
West Rand”(Dr. G.J. Stander), 1964,

4. “An Integrated Strategic Water Management Plantier@&auteng Gold Mines1996;

5. “Report on the Radioactivity Monitoring Programmehe Mooi River (Wonderfonteinspruit) Catchniernstitute for Water
Quality Studies. Department of Water Affairs araadstry. April 1999;

6. “An Economic and Technical Evaluation of Regionaafment Options for Point Source Gold Mine Efflaesmitering the
Vaal Barrage Catchment.’R. Pilson. WRC Report No 800/1/00;

7. Publication of the “Radioactivity Study on sedintent a dam on the Wonderfonteinspruit Catchmier@onducted by the
Council for Geoscience and commissioned by the DWA&de et al. (2002) (WRC);

8. “Tier 1 Risk Assessment of Selected Radionuclid®sdments of the Mooi River Catchmeirdject Leader: Peter Wade.
Water Research Commission Report 1095/1/02;

9. “Uranium and heavy metals in sediments in a danherigrm Blaauwbank”.Coetzee et al. (2002) (Council for Geoscience)
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It is respectfully submitted that for a former Rirer General to acknowledge that there are cugresiginificant AMD risks because
of the flooding of the mining basins in the Witwat@and Gold Fields would in fact be a confessiat tie or she has failed in his or
her statutory duty of care during his or her temnofifice to put proactive water management measarpkce.)

In order to ripen the readers’ judgment whethef.Rvailler’s minimization or trivialization of theisks posed by AMD is an accurate
portrayal of the matter, | now, by analogous reasgmrefer to the written response of Mr. Mike Maillthe then Director General of
the Department of Water Affairs and Forestry, to angl and written submissions to the DepartmeniVatter Affairs on alleged
pollution and ecological degradation of the Wondetéinspruit by gold mining activities. The lettsidated the "7 of October, 2004.
With reference to radioactivity, please see thenaalg between the response of Mr. Muller and thdifigs of a few of the thousands

of official public domain and peer reviewed acadeReports.

Submissions by Mr. Findings of the Water 1.Findings of the National 1.“Threats and opportunities | Findings of the
Mike Muller, Director Research Commission | Nuclear Regulator's (NNR) | for post-closure development | Department of Mireral
General, DWAF. (WRC) Report No 1214/1/06| Report No TR-RRD-07-0006 | IN dolomitic gold-mining areas| pesources ‘Draft
“An assessment of sources| entitled “ Radiological Impacts of the West Rand and Regional Mine Closure

7 October, 2004.

pathways, mechanisms and
risks of current and potential
future pollution of water and
sediments in gold-mining
areas of the
Wonderfonteinspruit
catchment”.2004.

of the Mining Activities to the
Public within the
Wonderfonteinspruit
Catchment Area”. July 2007.

2. The National Nuclear
Regulator's (NNR) “Status
Report on the Actions Arising
from the Study of Radiological
Contamination of the

Far West Rand (South Africa
— a hydraulic view."2010.

2.“Uranium Pollution of

Water resources in Mined-Out
and Active Goldfields of South
Africa — A Case Studyin the
Wonderfonteinspruit
Catchment on Extent and
Sources of U- Contamination
and Associated Health Risks.”
20009.

Strategy for the Far Wes
Rand Gold Field& 2009.
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Wonderfonteinspruit
Catchment Area (WCA)".29
October 2007.

Prof. Dr. Frank Winde, North
West University.

“The finding of the Mooi
River

“Studies by the Department
of Water Affairs and
Forestry have indicated

“This study showed that past
and present discharges of

“Potential threats associated
with uncontrolled
flooding of the mine voids

“Status of radioactivity in
the Far West Rand (FWR)

include an initial severe water | “The ores of the

shortagein the WFS lasting Witwatersrand contain
between 15 and 60 years, appreciable concentrations
of uranium, ...

radionuclides into the
Wonderfontein Spruit
catchment as a

(Wonderfonteinspruit) | elevated levels of
Study of this Departmen| radioactivity in rivers
was that Potchefstroom | draining the gold-mining

is NOT at risk and that
the radioactivity level
complied with the most
stringent criteria for low
radioactivity levels.”

areas of the Witwatersrand.| consequence of mining during

A detailed study

of the Mooi River system
(including the
Wonderfonteinspruit)
showed radioactivity levels
in this system to be elevatec
although doses to the publig
from formal drinking water
sources were found to be
within acceptable limits at
most sites.

activities can lead to
considerable radiological
impacts to the public via
various exposure pathways,
exceeding significantly the
natural level and also the dose
limit for the

public of 1 mSv per annum, at
numerous site% (Regional
Mine Closure Strategy for the
Far West Rand Gold Field.

Department of Mineral

which almost no water would
be available for maintaining
aquatic ecosystems, farming
activities, diluting

municipal wastewaters and,
last but not least, recharging
the Boskop-Turffontein
Compartment as sole supply @
drinking water to
approximately 300 000
inhabitants of the
Potchefstroom municipal area
In a worst-case scenario this

“In addition to the uranium,
its radioactive

daughter nuclides are likely
to be present, and pose a
risk to downstream water
users, to people

to

windblown radioactive dus
and radon gas.

t

Following this study, Wade Resources.) “An airborne radiometric

et al. (2002) showed that the
river sediments act asa

period of filling the mine void surve
” y of the FWR was done
and the de-watered dolomitic for DWAF (CGS) ).

“For approximately 50% of the| compartments could be
sink, holding 47 sampllng sites, the followed byhighly polluted, the data show many of the
radionuclides, often at calculated incremental doses { radioactive mine-water residential areas
concentrations considerably| the respective critical group deﬁantmg V'?‘? OUTbOFl{f of yet (Carletonville, Westonarea,
higher than those found in | are above 1 mSv per annum u g:(]is?i%wr; pr?:]n SS 'mgtuc&rr]rgentl Khutsong) fall within areas
the sources to 100 mSv pa...” suppl 9 o?ablg water to the Y1 of high risk of radioactivity
(gold/uranium ores and PRIy P contamination

mine tailings). Wade has Mool River system, Furthermore contamination

“The radioactive ;
e accompanied
further demonstrated that | contamination of surface wate| py |arge-scale reactivation of | & ound surface
the uranium in

: bodies in the sinkholes in densely populateq discard facilities shows @
these sediments may be distinct plume towards

Interpretation of




obilized by changes in
water chemistry.”(Emphasis
added.)

“The mean values for the
Wonderfonteinspruit samples
were found to significantly
exceed not only natural
background concentrations*,
but also levels of regulatory
concern for cobalt, zinc,
arsenic, cadmium and
uranium, with uranium and
cadmium exhibiting the
highest risk coefficients”.

*The analytical results were
compared with a compilation
of regulatory limits, exclusion
limits and guidelines for
contaminant levels in
sediments, as well as the
gobal mean values for simila
sediments in the geological
record.)

“The contaminants of greates
concern are therefore
uranium, cadmium, zinc and
cobalt, with the median value
for uranium concentrations
measured in this sampling
phase 720 times the local
background and for cadmium
700 times the local
background”.

Wonderfonteinspruit catchmer
area caused by the long-lastin
mine water discharges and
diffuse emissions of seepage
and runoff from slimes dams
poses radiological risks to the
public resulting from the usage
of polluted environmental
media.”

“The pathway sedimentSPM
—cattle—milk/meat>person
(“SeCa”) can cause
radioactive contamination of
livestock products (milk, meat
resulting in effective doses of
the public in some orders of
magnitude above those
resulting via the pathway
“WacCa.”

“It was found that

at 6 of the 10 investigated site
the U-238 activity
concentration exceeded 0.2
Bg/g, with the

highest values measured in
sediments from the Tudor Dan
and Coetzee Dam, and that
uranium

might be remobilized from the
sediments by changes of pH,
redox potential or TDS in the
water

column.”(DMR’s Regional

Mine Closure Strategies for th

areas. Itis argued that such a
scenario must be

avoided through a combinatior
of building up adequate
rehabilitation funds by the
mining industry, governmental
control and improved scientifi
understanding.”  (Emphasis

added.)

“Results indicate that U-levels
in water resources of the whol
catchment increased markedly
since 1997 even though U-
loads emitted by some large
gold mines in the Far West
Rand were reduced. This
apparent contradiction is
explained by the contribution @
highly polluted water decantin
from the flooded mine void in
the West Rand.

“...800kg of U per year flowing
into Boskop Dam as
Potchefstroom’s main water
reservoir...”

“Of particular concern is the
fact that U-levels in the WFS
are comparable to those
detected in the Northern Cape
which had been geostatisticall
linked to abonormal
haematological values related

surface streams.

“The most important
considerations relating to
the concerns about water
contamination in post
mining times are the fact
that the surface water
entering the FWR is alread
contaminated before
entering the area. Water
polluted by leachate from
mine dumps (AMD) shows
characteristically

high sulphate concentration.
This will form the greatest
threat to groundwater
quality after closure.
Surface and groundwater
interactions suggest that
poor quality surface waters
are impacting on

the dolomitic aquifer. The
receiving environment of
contaminated water from
the FWR is the

Boskop Dam, and
downstream users in the
Mooi River including
Potchefstroom Conditions
exist for

uranium to be transported
in solution in these waters.
Itis possible that radiogeni
material may

migrate, dissolved in
groundwater, to be
consumed at some other
point where radioactive
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“What about the end users?
Direct analyses and long-tern
integration methods indicate
possible pollution of

downstream water resources

“Potchefstroom is located
downstream of the
Wonderfonteinspruit, from
which more than 400 000
people derive their drinking

water via the Boskop Dam.”

“The results of this study
indicate that uranium poses
a hazard to water users in
the

catchment because of its
chemical toxicity. A full
radiological risk assessmen
looking at

both dissolved radionuclideg
in water and radionuclides
bound to sediment, is
required to

determine current and future

risks due to radioactivity.”

“The measured uranium
content of many of the fluvial
sediments in the
Wonderfonteinspruit,
including those off mine
properties and therefore
outside the

boundaries of licensed sites,

exceeds the exclusion limit fo

Far West Rand. 2009.)

“Preliminary results of
analyses conducted on produg
grown in the area have
indicated that the dose levels
are of radiological concern to
the regulator.”(NNR's Status
Report. 2007.)

to increased incidences of
leukaemia observed in
residents of the area”.

(Emphasis added.)

contamination may not b
expected.” (Emphasi
added.)

“There are a number of
boreholes (roughly 200) in
the entire West Rand
dolomitic compartments,
where water level
measurements are taken al
regular intervals by the
Potchefstroom DWAF
Hydrology office. .. The
Department undertakes no
groundwater quality

monitoring at this stage”.

(2]




regulation by the National
Nuclear Regulator. A decisiof
is therefore necessary by the
NNR, regarding a

regulatory response to this
problem.”

From the aforesaid we infer that Mr. Muller's staent “The finding of the Mooi River (Wonderfonteinspyjubtudy of this
Department was that Potchefstroom is NOT at rist #Hat the radioactivity level complied with thegnetringent criteria for low
radioactivity levels” is a minimization or trivialization of the actualnd documented status of radioactivity within the
Wonderfonteinspruit Catchment Area. We trust thaas an innocent misrepresentation of facts.

With reference to the management of AMD:

We respectfully, but firmly dissent from the vievioof Prof. Mike Muller that the risks of AMD touo surface- and groundwater
resources areexaggerated We concur, however, with the recommendatiointhe Department of Mineral Resources’ Regional
Mine Closure Strategies for the West-, Far Wesst Bad Central Rand Gold Fields, namely: The ldesirable option for the long
term is natural decant. This option will allow tamination of the dolomite aquifer, changing thelegy of the rivers systems,
causing the corrosion of infrastructure and reisudtinkholes and seismicity.

Detailed mine water management interventions megbut in place within prescribed time frames ineorth prevent uncontrolled
decant of AMD charged with toxic metals and extrgntegh sulphate content to surface environmefiise recommended option is
pumping and treatment. The polluter pays principtel the precautionary principle must be applied] #re authorities must
apportion clear accountability. The matter is ntge

Submitted by: Mariette Liefferink
CEO: FEDERATION FOR A SUSTAINABLE ENVIRONMENT
2" of July, 2010.



