Mel Frykberg
Despite intensive and extensive investigations undertaken and reports issued by several government departments several years ago into the health hazards associated with a toxic environment in the Johannesburg region, the situation persists with little to no remedial action taken to date.
It is assumed that the Author will also request other government departments to respond on this statement.
The Department of Water Affairs (DWA) is responsible for water resource management in South Africa in accordance with the National Water Act, 1998 (Act 36 of 1998). Although good co-operation exists between for instance, the DWA and the Department of Mineral Resources (DMR), individual departments conduct their own investigations; publish their own reports and issue permits and licenses according to their various mandates. 

Studies undertaken by the DWA inter alia related to catchment management in the Klip River, Blesbok Spruit and Riet Spruit all of which drain into the Vaal Barrage catchment. The purpose of these studies was mainly to obtain situational assessments and to determine in-stream water quality objectives with the aim of improving water resource quality over a period of time. 
Since the East Rand Proprietary Mine and Grootvlei Mine stopped pumping partially-treated water into the Klip River and the Blesbok Spruit in 2008 and 2011, respectively, the water quality actually improved in these catchments over the said period. 
	MY COMMENTS

While it is correct to state that since ERPM and Grootvlei Mine stopped pumping mine void water into the Klip River and the Blesbok Spruit the water quality improved, what is passed over by the Respondent is the fact that the failure to pump water is now resulting in the flooding of the East Rand Basin and the Central Rand Basin, which will have devastating consequences.    I refer you in this regard to the Task Team’s Report to the Interministerial Committee on AMD.  The following risks have been identified in respect to the flooding of the mines in the priority areas (e.g. the East Rand and Central Rand) and the subsequent decant of Acid Mine Drainage to the environment:

“Risks owing to the flooding of the mines

· Contamination of shallow groundwater resources required for agricultural use and human consumption.

· Geotechnical impacts such as the flooding of underground infrastructure in areas where water rises close to urban areas.

· Increased seismic activity which could have a moderate localised effect on property and infrastructure.

Risks owing to the decant of AMD to the environment

· Serious negative ecological impacts

· Regional impacts on major river systems

· Localised flooding in low lying areas”

“Experience in the Western Basin has shown the severe impacts that can be expected if the mine void is allowed to flood completely and decant.” 

(Document appended.  Please see pages vi and vii of the appended document.)

It is for these very reasons that the Minister of Water Affairs has appointed the Trans Caledon Tunnel Authority (TCTA) to commence with the immediate and short term installation of water treatment plants and pipes in order to pump the water from the Eastern and Central Basins and to treat the mine void water by means of neutralisation.  The TCTA has however warned in its discussion document that the neutralisation will result in high salinity within the Vaal River System and water security risks.  I quote:

“If AMD is not treated to a level where the salt load is removed, the Upper Vaal will go into deficit and if there is a drought, long overdue, either:

1)  Restrictions will be placed on consumers in the Upper Vaal; or

2) The dilution standard at Vaal Barrage will be relaxed resulting in very poor quality water reaching the consumers in the Middle and Lower Vaal (KOSH area, Free State Goldmines and all the mining activity in the Northern Cape on the Vaal Gamagara Scheme)”  


(Document appended.)

I furthermore refer, in substantiation, to Prof. Terence McCarthy’s academic paper titled “The Decanting of Acid Mine Water in the Gauteng City Region.  Analysis, Prognosis and Solutions.” (School of GeoSciences, Witwatersrand University. November 2010):

“ In October of 2008, East Rand Propriety Mines Ltd. (ERPM) ceased pumping and the void – the space underground created by extracting rock, and kept in balance by pumping out water - began to fill. Since then the water level in the void has risen and currently lies at a depth of about 600m below the surface. This could rise faster as we enter our rainy summer season. The average rate (across the year as a whole) is about 15m per month. At this rate of rise, the void will be completely filled in about two and a half years from now. At that point, decanting of acid water will be a widespread reality.

“The large void beneath the Witwatersrand created by gold mining over the last 120 years is filling with water, which is rising at about 15m per month. The void will fill and water will begin to leak out (decant) on surface in about three years from now. It is likely that multiple decant points will develop in municipal areas across the Witwatersrand from Roodepoort to Boksburg. Experience on the West Rand has shown that the quality of the water is likely to be poor and toxic. The prime risk area where decant points are likely to develop is in a zone about 500m wide straddling Main Reef Road and the M2 motorway, plus a secondary zone some two kilometres to the south. Deep basements of buildings and other sub-surface infrastructure in the risk zones could experience flooding and the underground facility at Gold Reef City, a national treasure, will be lost.

In October 2008, ERPM finally ceased pumping - and the void began to fill. Since then the water level in the void appears to have levelled off and currently lies at a depth of about 600m below surface. The water level in the mine void is regularly monitored at Crown Mines 14 Shaft (Gold Reef City) and is rising at a rate of 15m per month (Figure 12). At this rate of rise, the void will be completely filled in about three years from now.

Once the void has filled, the water will begin to emerge from underground – decant will commence. 

The nature of the decant water

When pyrite is exposed to oxygenated water, it forms sulphuric acid. In the acidic water, other minerals also break down and their metals dissolve into the water. Water draining or being pumped from the mines is thus often acidic with high concentrations of dissolved sulphate and metals - such as the water that is decanting from the flooded mines in the Western Basin. The water is toxic and corrosive.

The majority of discharge points will be low-lying parts of the disturbed zone, especially where streams cross. However, many buildings have deep basements, some of which could function as discharge points, susceptible to flooding when the mine void fills. Deep service tunnels may also be at risk from flooding.”

What was also overlooked by the Respondent is the fact that while the water quality  has improved, the sediment or wetlands remain highly contaminated with heavy metals.   The heavy metals are not permanently immobilised but under plausible environmental conditions can become mobilised and solublized.  I refer in substantiation to “An assessment of sources, pathways, mechanisms and risks of current and potential future pollution of water and sediments in gold-mining areas of the Wonderfonteinspruit catchment: (WRC Report No 1214/1/06, Pretoria, 266 pp.):

“Mining activities are a major contributor to uranium and uranium series radionuclides within the catchment. Concentrations decrease downstream of the sources, indicating removal from the dissolved fraction by interaction with sediments... Sequential extractions showed that these radionuclides are distributed in multiple phases within the sediments and that they may be remobilised by environmentally plausible chemical processes.”
(Document appended.)

I subjoin hereunder images from the Council of Geoscienes’ Wetlands Report (2005) (document appended), which show the elevated levels of heavy metals in the East and Central Rand, West and Far West Rand wetlands.  A number above 2 represents an environmental risk.  Some numbers are above 10.  (The WRC Report 1214/1/06 found e.g. 

"The mean values for the Wonderfonteinspruit samples were found to 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.” )
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Of relevance too are the findings of the Water Research Commission report “Monitoring Environmental water for the Presence of Toxic Agents:  A pilot study in the Vaal Barrage Catchment.”  (WRC Report No 1397/1/07.  JM Whitcutt et al)

It found: “It is clear that mining operations, even after they have been discontinued, are still having a major impact on water quality in the Vaal Barrage catchment to the extent that it can no longer be compared with other natural water systems...the underlying problems of this catchment are largely due to heavy metals....the overall results ...show that ...only 21% of the sites surveyed showed no evidence of cytotoxicity at any time.  This suggests a failure on the part of those agencies responsible for the enforcement of existing regulations and is an unacceptable situation, bearing in mind that source water from this survey area impacts directly upon the Vaal Barrage, a national water resource.”


 “The contaminated areas have been identified and the need for comprehensive monitoring and study, as well as toxicological and epidemiological studies in affected communities, is imperative,” Mariette Liefferink from the Federation for a Sustainable Environment told The New Age.

This means the health of some of Johannesburg’s residents and many communities living downstream and upwind of the city’s mine dumps could be under threat from potentially dangerous levels of uranium in some water supplies, windblown radioactive dust and radon gas.

Please note that the DWA only conducts water sampling in river systems and from effluent discharge points. A routine chemical and microbiological monitoring programme is in place in all the different catchments to ensure proper control over point and non-point sources of pollution. Additionally, radioactivity monitoring is also performed in selected water resources to identify whether radioactive contaminants may be threatening the water resources. With regards to the statement ’”potentially dangerous levels of uranium in some water supplies” it should be mentioned that the whole area under question falls under the Rand Water supply area and therefore has access to clean drinking water (SANS 241 accredited) supplied through conventional water treatment works.

Air sampling is being carried out by the Department of Environmental Affairs who should be contacted to respond on the potential for windblown radioactive dust and radon gas.
	MY COMMENTS 

I refer to the findings of Prof. Dr. Frank Winde in this regard.  The abstract of his paper (“Uranium pollution in water resources in mined-out and active goldfields of South Africa – A case study in the Wonderfonteinspruit Catchment on extent and sources of U-contamination and associated health risks”) reads:

“...800 kg of U per year flowing into Boskop Dam as Potchefstroom’s main water reservoir.  Of particular concerns is the fact that U-levels in the Wonderfonteinspruit are comparable to those detected in the Northern Cape (South Africa) which had been geostatistically linked to abnormal haematological values related to increased incidences of leukaemia observed in residents in the area.”

The WRC Report 1214/1/06 found:

“The results of the [health] risk characterisation are as follows: Chronic radiological (cancer) risk quotient = 2,22; Chronic chemical (nephrotoxicity) risk quotient = 6,67. An acceptable risk quotient is below 1,00.”
What has been passed over by the Respondent is that Potchefstroom does not receive Rand Water.  Please also note that the water users (11 491) within the downstream catchment of the West Rand where AMD is decanting since 2002 do not receive Rand Water.  Further note that many rural communities and informal settlements are dependent on stream and river water and boreholes and do not receive Rand Water.
“Exposed populations are expected to consist largely of residents in informal settlements with an impeded ability to cope with additional health risk, due to malnutrition and high rates of HIV/AIDS and the adverse effects on the immune system. No access or suboptimal access to health-care facilities, and other environmental factors contributing to health stress such as air pollution (including in-house heating and veld fires), as well as drug abuse, exacerbate the situation.”  (Reference:  WRC 1214/1/06)
The following response from Prof. Dr. Winde has relevance:

-----Original Message-----
From: Frank Winde [mailto:Frank.Winde@nwu.ac.za] 
Sent: 19 January 2012 01:00 PM
To: Mariette Liefferink
Subject: RE: RESPECTFUL REQUEST
Dear Mariette, 

when I was phoned by the journalist you mentioned (sometime last week) enquiring about the health hazards of tailings dusts and of U I told him that so far - according to my knowledge - there is no sound epidemiological evidence that proofs a direct link between dust exposure and health problems of nearby residents. This is the main reason why such study should get underway asap. 

What I also told him is that dust exposure in mines is linked to silicosis and that U - once it enters the body - has been recently found to exhibit many more toxic effects than were known at the time most of the current guidelines were established (of which the vast majority are based on nephrotoxicity - kidney effects - of U as found in two short-term trials using lab rats and rabbits). With knowing that U can also affect the hormonal balance - known as endocrine disruption, the DNA - causing genetic defects, the immune system, the brain and other organs any pathway that increases the probability of U entering the body should be interrupted - including dust exposure. I further mentioned to him the risks associated with radon exhalation and that the radioactive gas is the leading cause of lung cancer in U miners. But again - for a typical scenario where people live next or even on an U-containing tailings dams and are exposed to massive dust pollution - I have not yet found a study prove a similar cause - effect relationship. By the same token, based on the wide spectrum of discovered toxic effects of U, Rn and plain silica dusts - I am of the opinion that such study is not required to take preventative action. Especially as the precautionary principles stipulates that preventative action is to be taken in situations where health risks cannot be excluded even if some degree of uncertainty remains. 

Whether or not U is also a carcinogen - which I vaguely remember to have read somewhere - is not really of concern as it displays already a large number of most adverse health effects. (Since the emitted alpha particles are the most damaging ones for biological tissue of the three types of ionising radiation I cannot see why - in principle - U cannot also cause cancer through destroying atoms and molecules and damaging the DNA that controls cell growth and development - but I am a lay men in this field. As you rightly quoted the medical expert author of the U review article does regard U as a carcinogen).    

All the best - Frank




Water supplies from the Upper Wonderfonteinspruit catchment area, stretching from Johannesburg to Potchefstroom, and including the West Rand Goldfield, are contaminated with potentially dangerous levels of uranium.
So said the National Nuclear Regulator in a 2007 report, Radiological Impacts of the Mining Activities to the Public in the Wonderfonteinspruit Catchment Area.
Sampling in the upper Wonderfontein Spruit indicated that elevated levels of radioactivity exist but is located within the sediment (river bed) of the system. This means that there is a potential for radioactive material to become suspended or dissolved in the river system but, under normal conditions, this should not take place.
	MY COMMENTS

What has been passed over is that fact that Acid Mine Drainage can cause the dissolving and mobilisation of heavy metals including uranium. Between 18 and 36 million litres and during heavy rainfall more than 60 million litres of Acid Mine Water decants daily from the West Rand Basin into the Crocodile River system to the north and seeps into the Wonderfonteisnpruit (Vaal River system) towards the south.

The WRC Report 1214/1/06 found that:  “This inflow would have a serious impact on any contaminated sites downstream, as was seen in the initial decant, where acid mine water was discharged into Robinson Lake. The combination of pH- and redox-driven reactions resulted in a measured uranium concentration of 16 mg/l,[i.e. 40 000 times higher than uranium in natural water] and resulted in the NNR declaring the lake a radiation area.”
The following normal circumstances can result in the mobilisation and dissolving of heavy metals including uranium:

 “Although the sediments can provide a (temporary) sink for the radionuclides transported with the stream water and reduce the contaminant concentration in the flowing water and prevent thus further downstream transport of radionuclides, they can provide themselves a source for further environmental risks and hazards, e.g. due to dispersion of contaminated sediments on floodplains after flooding events or uptake of suspended sediment particles by watering cattle. 
Furthermore it has to be taken into account that the radionuclides accumulated in the sediments can be remobilised into the aquatic phase by various physical and chemical perturbations/fluctuations of the systems, which can lead to a desorption, dissolution or dispersion of sediment bound radionuclide, such as
• the diurnal variation of pH and redox-potential in the water (caused by photosynthesis of algae, phytoplancton and aquatic plants, which are using dissolved CO2 for assimilation processes and O2-production as soon as sunlight (UV-light) is available (see e.g. [WIN 01]),

• event related changes in the pH of the water body e.g. due to acid rain or inflow of acidic seepage from slimes dams after rain falls,

• mechanical resuspension of sediments and particulate contaminants by flood events or due higher flow velocities during the rainy season,
• increasing oxygenation of bottom waters due to higher turbulence induced by increasing flow rates in t he rainy season, or

• changes in the TDS concentration and the macrochemical composition of the water, e.g. in the rainy season or due to intermittent discharges of mine waters into the river system.”
 (Reference:  Report to Contract No RRD/RP01/2006  “Assessment of the Radiological Impact of the Mine Water Discharges to Members of the Public Living around Wonderfonteinspruit Catchment Area”. BSA Project-No. 0607-03 prepared on behalf of National Nuclear Regulator (NNR)April 09, 2007)


Uranium is chemically toxic and uranium in drinking water has been identified as an important source of risk to the public. People have been using the contaminated water in households, agriculture, recreation and fishing.

The chemical toxicity of uranium poses a greater risk than its radioactivity risk. Nowhere in the world is any water originating from river systems guaranteed to be acceptable for use without some form of treatment. People living in the areas with potentially higher risks of radioactive contamination should therefore take care to only use potable water supplied through a municipal network. The onus is on Local Government to ensure that all people have access to potable water.
For more than a century, major gold mining activities, with the potential for pollution of surface and ground waters, have been carried out in the West Rand.

The gold ores contain appreciable concentrations of uranium and its radioactive progeny. Mining has resulted in the dispersal of radioactive material into the environment.

Sources of radioactivity in the West Rand include large active gold mines, old and abandoned mine workings and deposits of mining and milling residues, especially the so-called slimes dams in the area.

Elevated levels of radioactivity have been recorded over urban areas of the Johannesburg CBD according to a 2008 report, Draft Regional Mine Closure Strategy for the West Rand Goldfield, released by the Department of Mineral Resources.

The use of contaminated material and mine residues in construction has also been identified as a means of dispersal of radioactive material into the environment.

It is the responsibility of Local Government to ensure that residential areas are safe and that safe building practices are applied. The National Nuclear Regulator (NNR) is the custodian of all radioactivity regulations and has a national monitoring system in place. Detail information on the status of radioactivity levels and control measures to ensure compliance should be obtained from the NNR.
	MY COMMENTS

There is no vertical or horizontal co-operation between organs of state.  It has resulted in Departments outsourcing their responsibilities and communities bearing the impacts of unregulated mining waste.  To exemplify:  The DWA has outsourced the duty to the NNR, however, the Minister of Energy (the NNR falls under the Department of Energy) stated the following:

NATIONAL ASSEMBLY QUESTION 2756. 

Mrs H Lamoela (DA) to ask the Minister of Energy:

(1)        Whether the National Nuclear Regulator (NNR) has (a) cleaned up radioactive contamination emanating from the 120 years of poor disposal of mining wastes,(b) taken regulatory decisions regarding (i) inappropriate residential developments on or adjacent to uraniferous tailings dumps,(ii) the use of uraniferous tailings for construction material for residential dwellings, (iii) the (aa) uranium contamination as a result of the flooding of the mining basins with acid mine water and
(bb) radon risks to informal settlements where the radioactive gas can easily accumulate in low lying shacks (details furnished) and

(c) conducted epidemiological studies to quantify the health impacts of radioactive waste on communities in the Witwatersrand Goldfields; if not, why not; if so, what action did the NNR take in each case;

NW3218E

Reply 

(a)     In ensuring the correct application of the “polluter pays” principle, the NNR cannot be held responsible for the cleanup of radioactive contamination due to poor disposal from mining activities. This is a matter for the operators who were responsible for generating mining waste and if these are not traceable, the Department of Mineral Resources bears the responsibility in this regard.

(b)     (i) The NNR has taken regulatory decisions on residential developments that pose an immediate risk to members of the public. The NNR exercised its mandate in protecting residents of the Tudor shaft informal settlement. Further matters require that high-confidence radiological assessments be used as a basis for such decisions. The NNR is involved in activities that would further characterize the areas that have reflected some levels of radiation that could cause concern in the long run.

(ii) The NNR prohibits the use of uraniferous tailings for the construction of residential dwellings.

(iii) In respect of this matter, NNR is obligated to observe the mandate of the Department of Water Affairs but would however need to engage in cooperative governance regarding acid mine drainage.
  

(bb) The NNR would need to ensure that high-confidence assessments are undertaken in order to  quantify whether the levels of radon pose a risk to members of the public. These matters need to be coordinated with the relevant municipalities.

  

(c)  It is not within the scope of the NNR mandate to conduct epidemiological studies for affected 

       communities.  The Department of Health is the appropriate authority in this regard.



“Tailings dams (containing toxic mining residue) must be vegetated and seepage of water from tailings dams must be controlled to prevent the pollution of ground and surface water. Contaminated soil must be removed and replaced with uncontaminated soil,” says Liefferink.

The DMR is the custodian of the Mineral and Petroleum Resources Development Act which inter alia requires that all mining activities must have an approved Environmental Management Program addressing operations, maintenance and closure for all mining activities. You are requested to please contact the DMR for more clarity on the management of slimes dams as well as on the long-term closure plans for mining activities. 
	MY COMMENT

The findings of the Gauteng Department of Agriculture and Rural Development have relevance in this regard.
It was found by the authors of the Gauteng Department of Agriculure and Rural Development (GDARD) document, titled “Feasibility study on reclamation of mine residue areas for development purposes: Phase II strategy and implementation plan” (document appended)  that 

“…the level of interaction between national government departments that administer environmental legislation is lacking, especially between DWA, DEA, DMR and NNR. There is thus a lack of responsibility and will to act from government departments and an attempt to place the onus on other departments or directorates. Directorates and departments are thus not working together. There are cases where mandates between various departments or directorates overlap, where no work is being undertaken due to each department thinking that the other is doing it. In addition, there are issues of limited capacity: government staff are under-trained and overstretched, and high staff turnover is also common. In institutions such as the NNR and Council of Geosciences (CGS), capacity and skills are dying out”.




Response to the two questions posed in your email dated 09 January 2012:

1. Furthermore, could you also please tell us what action has been taken in regard to the WCA Remediation Plan of November 2008? According to our information your department assured the Federation for a Sustainable Environment over the course of four meetings between September 2009 and December 2009, that recommendations in the plan would be implemented but apparently nothing has been done to date?

Remediating the catchment area of the Wonderfontein Spruit remains a priority for the DWA. The process involves various National and Local Government entities, the private sector (mining and industry) and the general public (includes Interested and Affected Parties). As such, any proposed remediation must be within the applicable environmental legal framework and should be amenable to the foregoing entities.
Fair progress has been made to determine concerns around the remediation processes and methodology. Currently, a team of specialists has been constituted who will be tasked with formulating a strategy and method for remediation. 

	MY COMMENTS

In terms of the DWA’s Remediation Action Plan (2007) for the Wonderfonteinspruit Catchment the remediation of radioactive hotspots such as the Tudor Dam, the Lancaster Dam and the wetlands downstream of the Tudor Dam was considered urgent in 2007
.  Notwithstanding the effluxion of 5 years, there has been no remediation.  Physical or real evidence will substantiate it.  In fact the situation in the Upper Wonderfonteinspruit has exacerbated with large areas of public land contaminated with uraniferous tailings.

 I kindly invite the New Age to conduct an in loco inspection with me in order to adduce evidence in this regard.

The following letter from Prof. Stoch has relevance:

From: Leslie Stoch [mailto:lstoch@iafrica.com] 
Sent: 21 January 2012 08:37 AM
To: Orion Phillips
Cc: mariette@pea.org.za; DavidKl; Phillip.Jacobs@goldfields.co.za; stephant@mogalecity.gov.za; Frank Winde
Subject: re: The Wonderfonteinspruit Catchment

Dear Mr. Phillips,

Am I correct: The NNR CEO informed the Remediation Steering Committee meeting, which you chaired, that the National Nuclear Regulator  would be responsible for managing the Wonderfonteinspruit Catchment  Area  remediation process?

May I be so bold as to enquire what happened to the process during the second half of 2011 and whether any Remediation Steering Committee (RSC)  meetings were held?

If so, could you please let me have some information as to what was decided?

If not, could you please explain what happened to the RSC initiative that was launched with much promise?

As far as I am aware the RSC appointed Prof. Winde to compile a report for discussion by the RSC?

Could I please have a copy of his Terms of Reference and when we (the public) can expect to receive any feedback on progress?

If the RSC  process has stalled,  please let me have the reasons therefore as well as an indication as to what the future holds for the Wonderfonteinspruit.

…..

There is currently no sign of the Remediation Steering Committee into which the Implementation Task Team was transformed.

Please bear in mind that we were informed in 2007 that the matter was urgent.
Has this perception changed?

An early response would be appreciated.

Les Stoch.

DWA has not been included in the cc-list as it appears that my questions are simply ignored.
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Another allegation is that there are actually 99 radiological hotspots at risk and not 66 as outlined by the government? 

The 36 sites listed in the WCA Remediation Plan remain a focal point and additional contaminated sites may be included in future remediation plans. The inclusion of additional sites will be based upon findings of risk assessment studies and quantitative assessments of suspected contaminants.
� GDARD, Final report, 788/06/02/2011, Umvoto Africa (Chris Hartnady, Andiswa Mlisa) in association with TouchStone resources “Feasibility study on reclamation of mine residue areas for development purposes: Phase II strategy and implementation plan”, July 2011.Page 11.


� The recommendations for the 36 identified radioactive priority areas were inter alia:  Tudor Dam -  The soils and sediments at the site are potentially contaminated with radionuclides. There is evidence of sulphate “evaporates” on the surface of the sediments. The specific activity of uranium in the soils and sediments behind the dam are high, 8000-10000 Bq/Kg with radium 226 at 1700-2800 Bq/Kg. Remediation of this site, from a radiation health perspective is required, in order to meet ALARA levels. It is recommended that recovery of material containing in excess of 0.5 Bq/g . This would then be a clearance level that will replace the ALARA specified in the previous paragraph of any radionuclide be completed within the next year and that a complete rehabilitation plan from the responsible parties, with timelines and rehabilitation objectives, be submitted to the DME and DWAF, for approval by the authorities, within 3 months. If the Mine does not agree to do this within this time frame the regulator could require that all licensed areas be fenced and made off limits to the public until such time as the site is rehabilitated. It should be a requirement that this and any surface mining (dams, slimes piles, waste areas etc.) projects continue uninterrupted until the area is fully decommissioned and not left in an un-decommissioned state, in which a potential public health risk may exist. Currently ALARA is not being achieved and the operations appear to be discontinued as soon as the profitable material has been removed. As a condition of its license to mine the old dam sediments the Mine must be required to mine and remediate as mining takes place. The site can in this way be converted from a mining site to a rehabilitated site. Once mining is completed, the site should be graded removing any hazards and revegetated. Access roads should be removed following remediation to prevent illegal dumping in the rehabilitated areas. Tudor Dam wetlands - The site presents medium-high uranium and/or radium levels, exceeding national or international standards. Since no more mining will be occurring above this area in the catchment, it is recommended that this area be cleaned to clearance levels immediately following the rehabilitation of Tudor Dam site within the next 3 years. Any erosion of material from this area will wash down into the Lancaster dam area and will have to be dealt with the mine at this location. Once this area has been cleaned up to closure levels no significant levels of materials would be available to wash downstream into the Lancaster Dam. It would be advisable to carry out the cleanup action before the rainy season starts.  Lancaster Dam - As the site presently exits it is suspected that acutely toxic acidic drainage is currently draining from the site through the breach in the dam into the pond and wetland immediately below the dam. Because of the lack of any flow restriction this could become an extremely serious situation following a heavy rainfall. The following action should be taken as a matter of priority: The dam be immediately repaired and that all water that collects above the repaired


dam be collected in an engineered sump system and be pumped to a suitable treatment facility and treated prior to release to the environment so as to meet all applicable regulatory discharge standards. The dam and treatment facility shall be maintained in good repair until the site is fully rehabilitated and released from licensing. (Emphasis added.)








COLOUR CODING SYSTEM USED FOR TIER 1 RISK ASSESSMENT

		Risk quotient		Colour		Explanation

		<0.5				Quotients in this range are unlikely to represent any environmental risk.

		0.5-2				Quotients in this range may represent a risk, allowing for analytical and other uncertainties.

		>2				Quotients in this range will represent an environmental risk













COLOURCODING SYSTEM USED FOR TIER 1

e

ik oo o il ot






