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1 Scope 

Catherine Horsfield of the Centre for Environmental Rights NPC approach the Centre for Water 

Sciences and Management at the North-West University to conduct a review of specific groundwater 

documents related to the impacts of the proposed Yzermyn Colliery near Wakkerstroom in 

Mpumalanga.   

2 Commenting on specific comments made by EcoPartners in the amended 

EIAR report: 

In the amended EIAR,  EcoPartners relied on changes to surface layout to largely dismiss the findings 

contained in the NSS report (see for example pp 327, 333, 337, 338, 343, 346 of the EIAR).  They 

based their approach on a report by SAS dated June 2014 'Wetland Ecological Assessment as part of 

the Environmental Assessment and Authorisation Process for the proposed Yzermine Coal Mining 

Project' ('the SAS 2014 report') and a wetland delineation 'report' (letter) by SAS dated 9 December 

2014 (both contained also in Annexure H).  (They also obtained an ecological assessment from SAS 

pertaining to a new proposed discard dump which has been rendered irrelevant because there will be 

no discard dump). 

 

The amended EIAR report states: 

A new groundwater model was develop based on more recent data. It indicates that the cone of 

depression in the shallow aquifer may be lowered by at most 8 m in a small area as can be seen on 

Figure 8-19.  The effect will be most obvious during the dry season.  The shallow aquifers will 

recharge during the wet season.  The most significant risk will occur after 10 years of operation.  

After the life of mine the area will no longer be dewatered for safety reasons and the void will fill up 

with water again. Water will eventually stabilise after 45 years.  The shallow aquifers will be affected 

and the mitigation suggested considers the utilisation of treated decant water to support the 

wetland systems of the shallow aquifers. It is unlikely that the wetlands will be lost; it would rather 

be similar to drought conditions.  The areas affected will be limited if the mitigation measures 

suggested are implemented.   

 

Significant reduction of this impact will be evident, as the effect will be greatly reduced because less 

water will be required and the drawdown effect will be limited to the pumping of water for safety 

reasons only.  Stabilisation will occur afster and the drawdown cone will be smaller.  In terms of the 

best environmental option, there will be no residue deposit or washing plant.  Two significant water 

uses will therefor no longer be applicable (EIAR p 338). 

 

The response to this is as follows: 

• The model was run in steady state – meaning it is not time dependent but the ‘worst-case’ 

scenario is simulated.  Therefore, the statement that the most significant risk will be after 10 

years of operation is incorrect.  To assume the wetlands will not be affected has not been 

proven scientifically.  It is my opinion that a maximum 9 m drop in water levels (and not 8 m) in 

the upper aquifer is significant when considering wetlands. This is similar to the 10 m predicted 

in the WSP report.  Also Delta H’s minimum dewatering contour was 2 m (shallow aquifer) and 5 

m (for deeper aquifer) while WSP’s minimum dewatering contour level was 0 m for both 

aquifers.  Therefore, the cones of depression are actually similar in size.  The main difference is 

that the Delta H’s cone of depression shows the effects of the dolerite intrusion.   

 

• The sentence stating: ‘Significant reduction of this impact will be evident, as the effect will be 

greatly reduced because less water will be required and the drawdown effect will be limited to 

the pumping of water for safety reasons only’ does not make sense.  Also the statement that 
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stabilization will occur faster is not based on any simulation contained in either of the 2 models 

(Delta H and WSP) and is not proven scientifically.   

 

• It is recommended that field work be conducted to determine the connections between the 

groundwater and wetlands. This data must be incorporated into the numerical models to 

determine the impacts more accurately. Delta H states clearly in their report that the partial 

dewatering of the upper aquifer will affect groundwater dependent ecosystems and 

groundwater users.  This is also demonstrated by the dewatering cone of depression (page 52 of 

their report) where many of the springs are reflected as being affected.  It is also important to 

note that the results of the report are based on the assumption that there will be no subsidence. 

 

• From previous experience and from reading the latest groundwater modelling report written be 

Delta H, I am of the opinion that it is likely that the mine is going to decant
1
.  The possible decant 

positions must be documented.  The decanting water is expected to have sulphate values of 

1000 mg/L (page 68 & 69).  The majority (67%) of the Yzermyn coal samples are classified as 

potentially acid generating (page 29), which indicates that the decanting water could also be 

acidic and therefore it is likely that treatment thereof is necessary.  On page 71, Delta H states:  

Any potential post-closure decant from the mine should be captured and treated to applicable 

standards before released into the environment. A suitable treatment facility should be designed 

to cater for postclosure decant quantities and qualities (to be refined once mine becomes 

operational). 

 

 

3 Review of SAS 2014 Report 

It is important to note that I am a groundwater specialist and not a wetland specialist.  Therefore, it 

is recommended that the comments made regarding wetland reports be validated by a wetland 

specialist. 

The review of the report entitled WETLAND ECOLOGICAL ASSESSMENT AS PART OF THE 

ENVIRONMENTAL ASSESSMENT AND AUTHORISATION PROCESS FOR THE PROPOSED YZERMINE 

COAL MINING PROJECT NEAR DIRKIESDORP, MPUMALANGA PROVINCE by Scientific Aquatic Services 

CC (SAS) dated June, August 2014 is as follows: 

• The project team followed a standard approach to the study.  I agree with their final values 

assigned for the Present Ecological State (PES) which is an A, the Recommended Ecological 

Category (REC) which is an A/B and the Ecological Importance and Sensitivity (EIS) which is an A
2
. 

 

• Concerns related to the report include: 

o The study focused on wetland resources in the vicinity of the then proposed infrastructure 

and these were assessed in detail.  It did not however assess the impacts of the best 

environment option (which involve a change in surface layout of the mine). 

 

                                                           
1
 A Refer to Appendix A for more information 

2
 Wetlands that are considered ecologically important and sensitive on a national or even international level. 

The biodiversity of these wetlands is usually very sensitive to flow and habitat modifications. 
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o The project team relied heavily on the NFEPA database.  It would be recommended that 

more field work be conducted during the summer months. 

 

o The project team also states: ‘The second assessment conducted by SAS of the wetland 

resources within the greater mining area was conducted at the beginning of the dry winter 

season in May 2014. This limited the use of vegetation indicators for the assessment. 

Furthermore, some aspects of the ecology of these systems, some of which may be 

important, may have been overlooked as a result of the season in which the extensive field 

survey was conducted.’ [page 338].  This is a concern due to the sensitivity and importance 

of wetlands in the area. 

 

o The potential impacts on wetlands in this area due to dewatering
3
 are not taken into 

account.  According to Figure 9 in the above mentioned report, there are NFEPA wetlands in 

this area. 

 

o The project team motivates the 100 m buffer zones based on GN 704 Regulations on use of 

water for mining and related activities (1999), which states that the activity footprint must 

fall outside of the 1:100 year floodline of the drainage feature or 100 m from the edge of the 

feature, whichever distance is the greatest.  However, no mention is made of the floodlines 

or the delineation thereof.  Also the Minerals and Petroleum Resource Development Act 

(MPRDA) (Act 28 of 2002) refers to a 1km buffer of river and wetland FEPAs (Freshwater 

Ecosystem Priority Areas).  The NSS report entitled Sensitivity Assessment states that there 

are a number of FEPA wetlands in the area and these need a 1 km buffer. The size of the 

buffer zones must be clarified and the correct ones assigned. 

 

                                                           
3
 Refer to Appendix B for more information 
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Figure 1: Buffer zones associated with wetlands (Taken from SAS, 2014) 

• A major concern is that the impacts of mine dewatering on sensitive ecosystems and 

wetlands have not been quantified by means of groundwater modelling and the results 

thereof included in the wetlands impact assessment.  Also the impacts of mine flooding (and 

decanting) and the associated water quality must be simulated and included in the 

assessment.   

4 Review of SAS wetland delineation letter 

The review of the letter entitled CONFIRMATION OF DETAILED SURVEY OF WETLAND BOUNDARIES 

IN THE VICINITY OF THE YZERMYN SURFACE FOOTPRINT by SAS dated 9 December 2014 is as follows: 

• The author states: ‘The wetlands in the vicinity of the proposed surface infrastructure are best 

defined as hillslope seeps which are highly marginal and due to the nature of the wetlands 

forming a temporary wetland/moist grassland mosaic. The variation from the surrounding 

terrestrial areas is extremely limited and no significant niche habitat is created. The importance 

of these hillslope seepage wetlands from a floral and faunal habitat conservation point of view is 

therefore considered extremely limited.’ 

 

In their report (SAS, 2014), the SAS team also indicates a channeled valley bottom (CVB) wetland 

on the south-west corner of the infrastructure area (see Figure 1).   The Ecological Importance 

and Sensitivity (EIS) assigned to both the CVB and seep wetland is an A.  This therefore 

contradicts the above statement.    

 

• The author states: ‘The wetland resources in the vicinity of the proposed surface infrastructure 

have been significantly disturbed due to historical tilling and crop cultivation as well as grazing 

and seasonal fires. These impacts have affected the vegetation community and soil profiles and 

no vegetation communities of significant conservation importance were observed. The loss of 

these vegetation and habitat resources within the proposed infrastructure area is therefore not 

considered significant at any spatial scale’; 

 

When determining the EIS for these wetlands (SAS, 2014), the team assigned the highest scores 

(4) for: 

o PES as determined by WET-Health
4
 assessment 

o Populations of Unique Species 

o Ecological Integrity 

o Rare & Endangered Species 

This is therefore also a contradiction of what is stated in the letter.  Visual images (e.g. photos) 

would assist to motivate the statement. 

 

• The author states: ‘The dolerite sills occurring at a depth of around 20 to 30 m and above the 

coal seams act as an impermeable geological layer which will prevent any drawdown of water 

from the wetlands and no significant moisture deficit is envisaged which will affect the larger 

wetland area, and only very localised impacts from dewatering at the box cut is envisaged.’ 

 

When considering the geology maps in both modelling reports
5
, it is possible that the sill does 

not underlie the entire area.  Both modelling reports indicate drawdown in the shallow aquifer.   

                                                           
4
 WET-Health is a tool designed to assess the health or integrity of a wetland. 
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• No mention is made of the proposed buffer zone or the potential impacts of pollution due to 

activities within the infrastructure area.  The impacts include all activities that can influence the 

water levels or water qualities of the wetlands. 

5 Comments concerning the WSP and Delta H reports and the validity of the 

NSS report findings 

When considering the Delta H and WSP modelling reports the following can be stated: 

• The Delta H report does not include a construction phase dewatering cone and it is 

recommended it should. 

 

• For the operational phase the dewatering cones are similar with the following differences: 

o The effect of the dolerite can be seen on the dewatering cone in the Delta H report. 

o Delta H predicts a maximum drawdown of 9 m and 50 m, while WSP predicts a 

maximum drawdown of 10 m and 55 m in the shallow aquifer and deep aquifer 

respectively. 

 

• Both models show deeper dewatering cones in the south.  The dewatering cones of 

depression in the WSP report look bigger however they include the 0 m contour line.  The 

dewatering cones of depression in the Delta H report start at 2 m contour line in the shallow 

aquifer and 5 m contour line in the deeper aquifer.  Therefore, the actual dewatering cones 

are similar and the protected area, wetlands and springs are clearly going to be affected.  

The question is then: Are the wetlands going to dry up (original EIAR
6
) or are they going 

recharge in the summer months and mimic ‘drought conditions’ in the winter (second 

EIAR
7
)? It is my opinion that the wetlands must be modelled to determine the answer. 

 

 

• The Delta H report did not simulate the impact of abstraction boreholes and if relevant they 

should do so.  They must also simulate the pollution plume due to seepage of mine 

workings. 

 

• WSP states that they don’t expect the mine to decant but if it does it will decant at less than 

100 m
3
/d, with a likely SO4 water quality of less than 450 mg/L and a worst case water 

quality of less than 2500 mg/L.  They expect decanting to take place 20 to 50 years after 

                                                                                                                                                                                     
5
 WSP (2013) Yzermyn Underground Coal Mine Specialist Study: Geohydrology Impact Assessment.  Project 

number: 245 14, WSP Environment and Energy (Pty) Ltd, WSP House Bryanston Place, 199 Bryanston Drive and 

 
6
 WSP (2013) Environmental and Social Impact Assessment Report and Environmental and Social Management 

Programme,  Yzermyn Underground Coal Mine: DEA Reference - 14/12/16/3/3/3/85 

Delta H (2014) Yzermyn Underground Coal Mine: Numerical Groundwater Model Report.  Project number: 

Delh.2014.028-2. PO Box 11465, Siver Lakes. 

7
  EcoPartners (2014) AMENDED Environmental and Social Impact Assessment Report and Environmental and 

Social Management Programme,  Yzermyn Underground Coal Mine: DEA Reference – 14/12/16/3/3/2/693 
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mining has ceased.  Delta H states that decanting is going to take place 45 years after mining 

activities have ceased.  The decant rates are going to be between 86.4 – 518.4 m
3
/d. 

There is no evidence when considering the models that EcoPartners can dismiss the risks based 

on the results of the Delta H model.  The results of the models are comparable. 

6 Review of Delta H Report 

The review of the report entitled: YZERMYN UNDERGROUND COAL MINE – NUMERICAL 

GROUNDWATER MODEL REPORT by Delta H dated August 2014 is as follows: 

• The report is well written and more importantly the work is conducted according to ASTM 

guidelines which are international guidelines used by groundwater modellers. 

 

• The authors document all data used in the study, together with data sources and deficiencies.  It 

is important to note that there are always deficiencies. 

 

• The authors also re-analyzed the WSP pump test data.  The analyses are included in an appendix.  

Some of the results differ from the values in the WSP report.  Unfortunately, WSP did not 

include their analyses for comparison.  Also a higher recharge value was used in the shallow 

aquifer of 62 mm/a when compared to that of 20 mm/a used in the WSP model. 

 

• Separate sets of water levels were generated for the shallow and deeper aquifer, which is the 

correct approach in this case.  Also the interpolation techniques utilized are correct. 

 

• A concern is that the spring discharges were not measured and could not be included in the 

model. 

 

• The acid rock drainage assessment was conducted correctly and according to guidelines. 

 

• More detail was included in the new model, the calibration thereof was also conducted 

according to standard guidelines, sensitivity analyses were conducted where possible. 

 

• The main concern regarding this modelling report is the limited number of scenarios addressed.  

The potentials impacts on wetlands, baseflow and springs are not quantified for the various 

mining stages.  The potential impacts of mine void pollution plumes are not addressed. 

 

• The following are valid comments made by the Interested and Affected Party, NSS: 

o There are still inherent assumptions and limitations related to the model and the results 

should be treated with caution. 

o The connectivity between the shallow and deeper aquifer should be investigated as this 

is going to have affect the final results. 

o Loss of water within or loss of recharge to wetlands must be documented correctly. 
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o Not all the impacts of coal mining have been addressed, for example pollution scenarios 

have been limited to conservative sulphate simulations.  No reactive/geochemical 

modelling was conducted. 

7 Review of EcoPartners Report 

The review of the report entitled: DOWNSTREAM WATER USAGE FOR A PROPOSED UNDERGROUND 

COAL MINE by EcoPartners dated August 2014 is as follows: 

• It is a concern that not all potential groundwater and surface water impacts have been 

quantified.  The simulated cone of dewatering and associated quality thereof, the simulated 

dewatering of surface water bodies and the associated quality thereof must be taken into 

account.  In addition the impacts of flooding post-closure (quantity and quality) must be taken 

into account both  groundwater and surface water bodies (including wetlands).  Only once these 

impacts have been quantified can the impacts on downstream users be quantified.   These 

impacts must be quantified by means of detailed groundwater and surface water studies. Some 

of the impacts have been quantified in some of the other specialist studies already conducted.   

 

• Also note it is well-known that the WARMS database, upon which EcoPartners place 

considerable reliance, is not up to date and usually under estimates water use.  It must also be 

noted that no recorded water use in the area was documented in the database. 

 

• In the WSP report it is documented that people are reliant on springs.  However, springs are not 

mentioned in the EcoPartners report – unless they have referred to them as natural water 

resources.  The impression created is that the focus of this report is the water usage from the 

two main rivers, namely the Assegaai and Mawandlane Rivers.  Furthermore, the report only 

identifies and discusses possible impacts on users located in the close vicinity of the above-

mentioned rivers. 

 

• The authors state that the KwaManlangampsi and Tafelkop are located downstream of the 

proposed mine and are separated from the mining area by means of a watershed.  A watershed 

or catchment is not necessarily a groundwater divide.  This means that there can be one 

continuous groundwater body underlying both surface water catchments.  If groundwater is 

affected in the one catchment, it can also be affected the adjacent catchment (decrease in water 

levels and associated water quality). Any wetlands linked to the groundwater body can also then 

be affected (even if they are located in an adjacent catchment). It is therefore necessary to 

include the results of the groundwater model to justify the statements made in this report.  In 

the case of   rivers and streams which flow from one catchment through to the next catchment – 

if the upper catchment’s water volumes and or water quality decreases it can impact the 

downstream catchments.  A surface water model will be able to quantify these impacts.  

 

• The impacts of droughts on partially/fully dewatered groundwater systems is likely to be 

increased.   

 

• This is a poorly written and motivated report. 
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8 Appendix A: Decanting 

During the operational phase of mining, groundwater entering the mining works is pumped out.  

However, the pumping normally stops post-close.  As water enters the mine voids, the water level 

rises.  Because the natural conditions have been disturbed it is likely that the water level will not 

return to its pre-mining level and of the new position intercepts topography it will daylight.  The 

diagram below illustrates the concept: 

 

 

Please note subsidence is not necessary for decant to occur. 
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9 Appendix B: Dewatering 

Dewatering is the process of abstracting groundwater to lower the water table and/or piezometric 

level.  In other words, it is the removal of groundwater from a certain area, to allow some form of 

activity e.g. tunnels, mines, buildings etc. 

When dewatering a cone of depression occurs around the dewatering point or area.  The cone of 

depression defines the area of influence of a dewatering point.  The groundwater levels are going to 

drop within the cone of depression.  So if a borehole or a groundwater dependent wetland or 

ecosystem is located this cone of depression – they will be affected to some degree, with the worst 

case being that the groundwater level has dropped so much that it can’t sustain the depend system.  

The diagrams below illustrate the concepts: 
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Curriculum Vitae (CV) for Ingrid Dennis 
 

1. Maiden Name:  Ingrid van der Voort 

2. Date of Birth:  7 November 1971   

3. Education:   

Institution Degree Date obtained 

University of the Free State PhD Geohydrology 2002 

University of the Free State MSc (Cum Laude) Geohydrology 1995 

University of the Free State BSc Hons (Cum Laude) Geohydrology 1993 

University of the Free State 
BSc (Cum Laude) Mathematics and 
Applied Mathematics 

1992 

 

4. Membership of Professional Associations: 

• Member of South African Council for Natural Scientific Professions 

• Member of International Mine Water Association 

• Member of Groundwater Division of the Geological Society 

  

5. Other training: 

• Introductory course in self management, planning and development of career and general management - 
UFS 

• Modelling of Groundwater Flow and Pollution – Prof Kinzelbach (ETH Zürich) 

• Report writing course - CSIR  

• Presentations course - CSIR 

• Analyzing risk: Science, Assessment and Management - Harvard University 

• Applied Groundwater modelling using Processing Modflow - W.H. Chiang 

• The applications of Visual Modflow  - Waterloo Hydrogeologic 

• UTCHEM – The fate and transport of NAPLS - Intera 

• GMS – Groundwater modelling software - Aquaveo 
 

 

6. Employment record:  

From:   2011  

Employer:  North-West University 

Positions held:  Associate Professor and Director of Centre for Water Sciences and Management 

 

From:   2007 to 2011 

Employer:  Institute for Groundwater Studies 

Positions held:  Director 

From:   2001 to 2007 

Employer:  Institute for Groundwater Studies 

Positions held:  Lecturer, Geohydrologist and Researcher  

 

From:   1996 to 2000 
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Employer:  CSIR 

Positions held:  Groundwater Modeller/Geohydrologist 

 

From:   1993 to 1995 

Employer:  Institute for Groundwater Studies 

Positions held:  Researcher 

 

From:   1991 to 1992 

Employer:  Institute for Groundwater Studies 

Positions held:  Lecturer Assistant 

 

 

7. Projects (last 10 years): 

Year Client Title 

2013 CGS Eastern Basin, apportionment study 

2013 WRC Development of decision-support guidelines for vulnerability 

assessments and adaptation requirements among rural economies 

and communities, including gender issues 

2013 DWA Estimate stream flow reduction due to forestry in Kwa-Zulu Natal 

2013 WRC Hydrogeology of Groundwater Region 65: Northern Zululand Coastal 

Plain Aquifer 

2012 First Uranium Impact of tailing spills on the receiving environment 

2012 CGS Eastern Basin, apportionment study 

2012 DWA Resource Directed Measures 

2011 CEMC/Lonmin Lonmin Marikane: Water quality assessment and flooding model 

2011 SRK Humansrus Solar Thermal Energy Power Plant 

2011 CEMC/Lonmin Pandora JV: Expansion phase 2 

2011 AquaEarth Potgietersrus Platinum Limited: Numerical groundwater flow and 

mass transport model 

2011 SRK Steenkampskraal Mine: Numerical modelling 

2011 SRK/ESKOM Hydrogeological investigation of Eskom Nuclear Site 2: Impact on 

wetlands 

2011 SRK/ESKOM Hydrogeological investigation of Eskom Nuclear Site 3: Impact on 

wetlands 

2011 SRK/ESKOM Hydrogeological investigation of Eskom Nuclear Site 1: Impact on 

wetlands 

2011 AquaEarth Hartogshoop Colliery: Groundwater specialist study 

2011 Metago Taung Gold Mine: Groundwater seepage 

2010/2011 WRC Testing a prototype methodology for Environmental Water 

Assessments (EWA) in Non-Perennial Rivers 

2010/2011 WSP/ Exxaro Eerstelingsfontein Colliery: Groundwater Specialist Study 

2010/2011 BHP Billiton Ermelo surface water and groundwater investigation 

2010/2011 Department of Agriculture Northern Cape Agricultural Risk Assessment 

2010/2011 WRC Development of decision-support guidelines for vulnerability 

assessments and adaptation requirements among rural economies 

and communities, including gender issues (Phase 1) 

2010/2011 WRC Potential Climate Change Impacts on Karoo Aquifers 

2009/2011 WRC Updating and Revision of current Groundwater Reserve 

Methodologies 

2009 CEMC/Lonmin Pandara Mine: Groundwater Assessment 

2009 DWA Review and testing of Groundwater Resource Assessment Phase 2 

(GRAII) 
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2009 DWA Review and testing of the GSFLOW software for surface-

groundwater interaction 

2009 DWA Review of Berg WAAS Conceptual and Numerical Models 

2009 CEMC/Lonmin Integrated Water Management Plan for Lonmin Mines 

2009 Sasol Modelling at the Sasol Synfuels Site Secunda: Salt load calculations 

2009 Sasol Mooikraal Colliery Environmental Management Plan 

2008/ 2009 ESKOM/SRK Hydrogeological investigation of EskomNuclear Site 1: Numerical 

Modelling 

2008/ 2009 DWA Reserve Determination Study in the Usutu to Mhlathuze Catchment: 

High level assessment 

2008/ 2009 DWA Reserve Determination Study in the Thukela Catchment: High level 

assessment 

2008/ 2009 ESKOM/SRK Hydrogeological investigation of Eskom Nuclear Site 2: Numerical 

Modelling 

2008/ 2009 ESKOM/SRK Hydrogeological investigation of EskomNuclear Site 3: Numerical 

Modelling 

2008/ 2009 Sasol Investigation at Sasol Secuda for Underground Coal Gasification 

Project 

2007/2008/2009 Sasol Numerical Decant Models for Sasol Mining Collieries, Secunda 

2008 Eland Platinum/Metago Eland Platinum Mine: Updated groundwater flow and mass 

transport models for EMP 

2008 Cape Groundwater 

Consultants 

Hydrogeological investigation of the Trawal Wellfield: Numerical 

Modelling 

2008 Eskom Matla groundwater investigation 

2008 CEMC/Lonmin Middelkraal: Groundwater investigation 

2008 Fraser Alexander Tailings Mintails WRGI tailings feasibility study: Numerical Groundwater 

Modelling 

2008 Eskom Geohydrological interpretation, modelling and impact risk 

assessment for Medupi Power Station 

2008 UranMin Inc./SRK Ryst Kuil Uranium Project: Groundwater flow and mass transport 

modelling 

2008 CEMC/Lonmin Backfill of Western Platinum Limited underground mine 

2008 Margaret Water Company Phase 1: Groundwater Exploration & Pumping Options 

2008 DWA Review of commercial software packages to calculate surface-

groundwater interaction 

2007 Water 

Geosciences/Amplats 

Geohydrological assessment of Amandelbult: Updates to the 

numerical groundwater model 

2007 Knight Piésold Ashanti Gold Mines (Anwia/Salman): Groundwater flow and mass 

transport models 

2007 UP/WRC Determining sustainable yields of potential productive well fields in 

the basement aquifers of the limpopo Province with special 

emphasis on the limpopo (WMA 1) and luvuvhu/letaba (WMa 2) 

water management areas 

Calculation of groundwater recharge 

2007 NSVT Consultants Geohydrological assessment of Barkley East: Numerical modelling of 

the groundwater system 

2007 Eland Platinum/Metago Eland Platinum Mine: Groundwater flow and mass transport models 

for Return Water Dam 

2007 DWA/Water Geosciences A Technical Guideline for the Assessment, Planning and 

Management of Groundwater Resources within South Africa 

2007 DWA/Water Geosciences Appraisal of existing available information on Dolomitic Aquifer 

Systems 

2007 DWA/Water Geosciences KOSH area: Surface water / groundwater interaction - Vaal river 

2007 Cape Groundwater 

Consultants 

Geohydrological assessment of Masterstok Wellfield: Numerical 

modelling of the groundwater system 

2007 DWA Review of groundwater component of WSAM 

2007 Letseng Diamond Mine Letseng: Water Assessment 
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2007 Exxaro Hydrogeological investigation: Matla Coal Mine 

2007 SRK Review of Toliara Sands Project Madagascar Hydrogeological and 

Hydrological Study 

2007 SEPHAKU DEVELOPMENT 

(PTY) LTD 

Sephaku Cement (Itsoseng)-Geohydrological Study: Numerical 

modelling and risk assessment 

2007 Knight Piésold Geohydrological investigation Sedibelo Mine – Groundwater 

Modelling 

2007 Eskom Extension of groundwater monitoring and contamination modelling 

for Grootvlei Power Station 

2007 ESKOM Matimba Power Station: Groundwater flow and mass transport 

models 

2007 DWA Groundwater Dictionary Updates 

2007 DWA SAGDT Review and Testing 

2007 DWA Berg WAAS training: Conceptual modelling 

2006 CEMC/Lonmin Marikana Platinum Mine and Karee Mine Groundwater 

Investigation – Shared Area 

2006 DWA Groundwater Reserve Determination for the Kromme/Seekoei  

Catchments, Eastern Cape, South Africa 

2006 VAE Perway Risk assessment:  VAE Perway Site in Kimberley 

2006 Xstrata Geohydrological investigation of proposed new site for Xstrata 

Rietvly Tailings Facility 

2006 VAE Perway Risk assessment:  VAE Perway Site in Bloemfontein 

2006 DWA The Groundwater Dictionary 

2006 DWA South African Groundwater Decision Tool: Training Manual 

2006 DWA Surface-groundwater interaction methodologies 

literature study 

2006 DWA Surface-groundwater interaction methodologies – classification and 

testing of methodologies from literature survey 

2006 DWA Geohydrological assessment of Lonmin Mines (Limpopo): Numerical 

modelling of the groundwater system 

2005 ERM Conceptual and numerical groundwater flow models for Richmond 

and Helena wellfields 

2005 African EPA (Pty) Ltd Groundwater assessment of Brakfontein Colliery 

2005 SASOL Sasol SCI Waste Disposal Site: 

Impact of the  Fine Ash Dam No 5 on the Leeuspruit and 

underground workings 

2005 Mine Waste Solutions (Pty) 

Ltd 

Hydrogeological investigation of Number 5 Tailings Dam –  Mine 

Waste Solutions (Pty) Ltd 

2005 Mine Waste Solutions (Pty) 

Ltd 

Cyanide Risk Assessment Mine Waste Solutions (Pty) Ltd 

2005 Chemc Geohydrological assessment of Vlakfontein Nickel Mine 

2005 DWA Software expansion and update for the GRDM 

2005 DWA Methodologies to be applied in the South African Groundwater 

Decision Tool 

2005 DWA Application of available surface-groundwater interaction 

methodologies in the systems models 

2004 CEMC/Lonmin Geohydrological assessment of Lonmin Mines (Rustenburg): 

Numerical modelling of the groundwater system 

2004 WRC Integration of the groundwater decision tool (GDT) as part of 

integrated water resource planning 

2004 WRC Identification and prioritisation of groundwater contaminants and 

sources in South Africa’s urban catchments 

2004 Council for Geoscience Standard descriptors for Geosites 

2004 Sasol Halve pan risk assessment 

2003 Geocon Numerical model of Voorspoed diamond mine 

2003 Sasol Assessment of the Decant Situation and Numerical Model for Sigma 

Colliery 
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2003 Water Surveys (Pty) Ltd Update of the numerical groundwater model for the Gweta study 

area Botswana 

2003 FST Consulting Engineers 

and Rural Developers 

Groundwater source evaluation and development for the Engcobo 

local municipality in the Chris Hani District Municipality – Eastern 

Cape 

2003 Geocon Geohydrological assessment of the IDZ Site in East London: Aquifer 

characterization 

2003 Namwater 

 

Geohydrological assessment of the Koichab wellfield: 

Numerical modelling of the groundwater system 

2003 Water Surveys (Pty) Ltd Boteti study area: numerical groundwater flow models of three 

target areas 

2003 Namwater Karst Area III and Abenab numerical models for water supply for 

Windhoek 

2003 Water Systems 

Management 

Geohydrological assessment of the De Hoop area: Numerical 

modelling of the groundwater system 

2003 Anglogold 

 

Eergo Daggafontein Tailings Facility: Geohydrological modelling 

2003 Geocon Guide to groundwater feasibility studies in South Africa 

2003 Geocon Geohydrological impact assessment of the SWAIP Volume II: 

Numerical groundwater modelling 

 

 

8. Papers at conferences: 

• Botha, J F, Buys, J, Verwey J P and Van der Voort, I (1994) Preprocessors for the Simulation of 

Groundwater Flow Phenomena with the Finite Element Method.  In:  Proceedings of 

Computation Methods in Water Resources x, vol 1, pp 11-18.  Germany. 

• Van der Voort, I, Vivier, JJP and Botha, JF (1995).  Three Dimensional Modelling of Karoo 

Aquifers. In:  Proceedings of the conference Groundwater ‘95.  Midrand, South Africa.   

• Vivier, JJP, Van der Voort, I and Botha, J F (1995).  Fractures and the Geohydrology of Karoo 

Aquifers.  In:  Proceedings of the Conference Groundwater ‘95.  Midrand, South Africa.  (1995). 

• Conrad, J, Van der Voort, I and Jones, S (1998).  An investigation into a GIS based methodology 

to determine the sustainable exploitability of South African aquifers.  In: Proceedings of the 

WISA conference.  Cape Town, South Africa. 

• Van der Voort, I, Conrad, J and Jones, S (1998).  The Langebaan Road Aquifer; Modelling and 

animation of groundwater abstraction. In: Proceedings of the WISA conference.  Cape Town, 

South Africa.   

• Van der Voort, I and Conrad, J (1998).  The use of GIS and modelling to determine the 

sustainable utilisable potential of South African Aquifers.  Geocongress,  Pretoria. 

• Van der Voort, I and Conrad, J (1998).  A GIS based quantification of the sustainable yield and 

utilisable potential of South African aquifers.  In: Proceeding of IAH congress - Gambling for 

Groundwater.  Las Vegas, USA.  

• Cave, L, Van der Voort, I, Tredoux, G and Conrad, J. (1998). An integrated approach to aquifer 

management: A case study from Atlantis, South Africa. In: Proceeding of IAH congress - 

Gambling for Groundwater.  Las Vegas, USA.  

• Van der Voort, I and Conrad, J (1999). The new water law: determining groundwater resource 

units and management classes of the Reserve.  In: Proceeding of IAIAsa conference.  

Bloemfontein. 

• Conrad, J and Van der Voort, I (2000).  Classification of groundwater resources under the South 

African National Water Act.  In: Proceeding of IAH congress –Past achievements, future 

challenges.  Cape Town. 



6 | P a g e  

 

• Van der Voort, I and Van Tonder, GJ (2000)  Analysing the Geometry of South African Fractured 

Rock aquifers. In: Proceeding of IAH congress –Past achievements, future challenges.  Cape 

Town. 

• Conrad, J and Van der Voort, I (2000). Classifying Groundwater under the National Water Act: A 

case study.  In: Proceedings of the WISA conference.  Sun City, South Africa  

• Van der Voort, I and Conrad, J (2000). The New Water Law:  Groundwater management units 

and management classes.  In: Proceedings of the WISA conference.  Sun City, South Africa  

• Conrad, J and Van der Voort, I (2000) Classification of groundwater resources under the South 

African National Water Act.  In Proceedings of the XXXIAH Congress on Groundwater: Past 

achievements and Future challenges. 26 November - 1 December 2000, Cape Town, South 

Africa. 

• Van Tonder, GJ and van der Voort, I (2001). The South African Water Law: Catchment, regional 

and local groundwater balances. In New Approaches characterizing groundwater flow (p. 651-

656).  Edited by Klaus-Peter Seiler and Stefan Wohnlich. IAH Conference, Munich, Sept. 2001 

• Van der Voort, I and Van Tonder, GJ (2001).  Matrix diffusion: Is it important? In New 

Approaches characterizing groundwater flow (P. 667- 672).  Edited by Klaus-Peter Seiler and 

Stefan Wohnlich. IAH Conference, Munich, Sept. 2001 

• Van der Voort, I and van Tonder. G.J. (2002).  Using the Hurst exponent to determine fractured 

rock non-integer flow dimensions from pumping tests. IN proceedings of the International 

Groundwater Symposium, Berkley, USA, Edited by A.N. Findikakis. 

• Van der Voort, I and van Tonder. G.J. (2002).  A fractured rock decision tool: the use of fuzzy 

logic in groundwater risk assessment. IN proceedings of the International Groundwater 

Symposium, Berkley, USA, Edited by A.N. Findikakis. 

• Dennis, I (2004). The Groundwater Decision Tool: fuzzy logic based risk assessments. 

Geoscience Africa 2004, University of Witwatersrand. 

• Dennis, I, Botha, F and Veltman, S (2004). The South African Groundwater Decision Tool. .  

XXXIII IAH & 7º ALHSUD Congress "Groundwater Flow Understanding: from local to regional 

scales", Zacatecas, Mexico, October 11
th

 - 15
th

, 2004.  

• Usher B, Pretorius, J and Dennis, I (2004). Prioritisation of the impacts of pollutants on 

groundwater flow systems in South African urban environments. XXXIII IAH & 7º ALHSUD 

Congress "Groundwater Flow Understanding: from local to regional scales", Zacatecas, Mexico, 

October 11
th

 - 15
th

, 2004. 

• Van Tonder, GJ, Vermeulen, PD and Dennis, I (2004). The errors hydrogeologists make when 

assessing groundwater flow systems and the implications thereof.  XXXIII IAH & 7º ALHSUD 

Congress "Groundwater Flow Understanding: from local to regional scales", Zacatecas, Mexico, 

October 11
th

 - 15
th

, 2004. 

• Van Tonder GJ Usher, BH, Dennis, I, Vermeulen PD and van Niekerk, J (2004). Modelling of a 

groundwater system: A case study from South Africa.  XXXIII IAH & 7º ALHSUD Congress 

"Groundwater Flow Understanding: from local to regional scales", Zacatecas, Mexico, October 

11
th

 - 15
th

, 2004. 

• Dennis, I, Usher, BH, Jovanovic, N, Titus, R, Clark, S and Cave, L (2005). Managing Groundwater 

Contaminants in South Africa’s Urban aquifers.  Biennial Groundwater Conference, CSIR 

Convention Centre, March. 

• Van Tonder, GJ, Vermeleun, PD, Dennis, I and Usher, BH (2005).  Common Errors 

hydrogeologists made when assessing groundwater flow systems: examples over 30 years.  

Biennial Groundwater Conference, CSIR Convention Centre, March. 
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• Kotze, J, Van Tonder GJ, Dennis, I and Zimmerman, S (2006).  Determination of Sustainable 

wellfield yield considering Groundwater Surface Water Interaction.  IASTED international 

conference in  Gaborone in September. 

• Dennis, I. & Moseki, M.C. (2007) Investigation of the applicability of various 

groundwater/surface water interaction methodologies in South African fractured rock 

environment Poster presented at the XXIV General Assembly of the International Union of 

Geodesy and Geophysics 2007 (2 to 13 July 2007) Perugia, Italy. 

• Dennis, I., Veltman, S., Dennis, S.R. & Watson, M. (2007) Geohydrological software for decision 

support. Paper presented to the Biennial South African Groundwater Conference (8 to10 

October 2007) Bloemfontein, South Africa. 

• Dennis, I., Pretorius J.A. and Van Deventer, P (2008) Impacts of Tailings Dams on the 

Groundwater Systems in South Africa The tailings life cycle - managing waste for life. 4
th

 

International Mining and Industrial Waste Management Conference, 11-12 March 2008, 

Rustenburg. 

• Dennis, S.R., Dennis, I. and Steyl, G. (2009) Methods to assess the impacts of mining on South 

African Groundwater Systems. Securing the Future. 8
th

 international conference on acid rock 

drainage.  Skelleftea, Sweden. 

• Dennis, I and Vermeulen, P.D. (2009) A conceptual assessment of coal mine decanting: A case 

study from South African coalfields. Securing the Future. 8
th

 international conference on acid 

rock drainage.  Skelleftea, Sweden. 

• Dennis, S.R., Dennis, I. and Steyl, G. (2009) Groundwater Risk Assessments related to the 

mining environment using the South African Groundwater Decision Tool. Securing the Future. 

8
th

 international conference on acid rock drainage.  Skelleftea, Sweden. 

• Dennis, I. And Dennis S.R. (2009) High Level Groundwater Reserve Determinations: Lessons 

Learnt Biennial Groundwater Conference  

Groundwater – Pushing the Limits 16 -18 November 2009, Cape Town. 

• Dennis SR and Dennis I (2010). Potential climate change impacts on South African aquifers. In 

proceedings of 2010 International Symposium on Environmental Hydraulics, Athens, Greece. 

• Dennis SR and Dennis I (2010). Fuzzy Logic Risk Model: A tool to assess the impacts of mining 

on groundwater systems. In proceedings of WISA 2010 Biennial Conference, Durban, South 

Africa. 

• Dennis I and Dennis SR (2011) Climate change: impacts on South African groundwater 

resources. In proceedings International Conference on Groundwater: our source of security in 

an uncertain future, Pretoria, South Africa. 

• Schapers M and Dennis I (2011) Complexities of developing groundwater modelling system for 

a multidisciplinary application. In proceedings International Conference on Groundwater: our 

source of security in an uncertain future, Pretoria, South Africa. 

• Johnstone AC and   Dennis I (2013) Groundwater stratification and impact on coal mine closure 

: Groundwater A New Paradigm, 13th Biennial Groundwater Division Conference, Durban, 

South Africa. 

• Kisten S and Dennis I (2013)The challenges facing delineation of Integrated Units of Analysis 

within context of the Groundwater Resource Directed Measures: Groundwater A New 

Paradigm, 13th Biennial Groundwater Division Conference Conference, Durban, South Africa. 

• Johnstone AC,  Dennis I and  McGeorge N (2013): Groundwater Stratification and Impact on 

Coal Mine Closure. – In: Brown, A.; Figueroa, L. & Wolkersdorfer, Ch.: Reliable Mine Water 

Technology (Vol II). – p. 1003 – 1009; Denver, Colorado, USA  

• Dennis SR,  Dennis I and Johnstone A (2013) Mine flooding prognosis making use of EPANET. – 

In: Brown, A.; Figueroa, L. & Wolkersdorfer, Ch.: Reliable Mine Water Technology (Vol II). – p. 

961 – 967; Denver, Colorado, USA . 

•  
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9. Publications and papers/chapters in published proceedings/books: 

• Van Tonder, GJ, Riemann, K and Dennis, I. (2002).  Interpretation of single-well tracer tests 

using fractional-flow dimensions. Part 1. Theory and mathematical models. Hydrogeology 

Journal (2002) 10: 351-356. 

• Dennis, I and Wentzel, J (2007).  Groundwater resource-directed measures software.  Water SA, 

Vol 33, No 1. 

• Van Tonder GJ, Usher BH, Dennis I and Vermeulen PD (2007) Predicting Rebound in a Deep 

Colliery in South Africa. Mine Water and the Environment. Volume 26, Number 2 June 2007. 

Springer Berlin/Heidelberg. ISBN 1025-9112 

• Dennis, I., Pretorius, J.A., Steyl, G. & Van Deventer, Piet. (2008). Methods to Assess the Impacts 

of Tailings Dams on the Groundwater System in South Africa. In Journal of Mining and 

Metallurgy, v. 44A, no. 1 

• Dennis, I., Pretorius, J. & Steyl, G. 2010. Effect of fracture zone on DNAPL transport and 

dispersion: a numerical approach, Environ. Earth Sci., 61:1531-1540, DOI: 10.1007/s12665-010-

0468-8.  

• Steyl, G. & Dennis, I. 2010. Review of coastal-area aquifers in Africa, Hydrogeology Journal, 

18:217–225. 

• Van Tonder, GJ, Botha JF and Dennis, I (2003).   A new solution for step-drawdown tests, 

including flow dimension and elasticity. In Groundwater in Fractured Rocks Proceedings, Ed. By 

J. Krasny. Prague, Czech Republic. 

• Dennis, I, Usher, B and Pretorius, JA (2004). Prioritisation of the impacts of pollutants on 

groundwater flow systems in South Africa. In Water Resources of Arid Areas, Stephenson, D, 

Shemang E.M and Chaoka, T.R (eds). Taylor & Francis Group, London, ISBN 041535 9139 

• Dennis, I and Van Tonder GJ (2004). The architecture and application of the South African 

groundwater decision tool.  In Water Resources of Arid Areas, Stephenson, D, Shemang E.M 

and Chaoka, T.R (eds). Taylor & Francis Group, London, ISBN 041535 9139 

• Van Tonder, GJ, Dennis, I and Vermeulen, D (2004). The importance of constructing a correct 

conceptual model for an aquifer. In Water Resources of Arid Areas, Stephenson, D, Shemang 

E.M and Chaoka, T.R (eds). Taylor & Francis Group, London, ISBN 041535 9139 

• Bean, J, Van Tonder, GJ and Dennis, I (2004) A new method for the estimation of episodic 

recharge.  In Water Resources of Arid Areas, Stephenson, D, Shemang E.M and Chaoka, T.R 

(eds). Taylor & Francis Group, London, ISBN 041535 9139 

• Dennis, I and Veltman, S (2008) The South African Groundwater Decision Tool in Groundwater 

Flow Understanding (from Local to Regional Scale) Carillo Rivera, JJ and Ortega Guerrero, MA 

(Eds) Taylor and Francis Ltd. ISBN 0415436788. 

• Vermeulen, PD & Dennis, I (2010)The assessment of mine rebound and decanting in deeper 

coal mines. In: Wolkersdorfer, C. & Freund, A. (Eds.), Mine Water & Innovative Thinking, 

pp. 511-514. ISBN 978-1-897009-47-5. 

• Huizenga JM, Silberbauer M, Dennis SR and Dennis I (2013) An inorganic water chemistry 

dataset (1972-2011) of rivers, dams, and lakes in South Africa: WaterSA Vol 39 No.2. 

• Dennis SR, Dennis I, van Rensburg L and Hamman D (2013)Cattle Consumption Model for the 

Wonderfonteinspruit realted to human health risk: Agricultural Journal 8 (3): 144 – 151. 

 

10. Lecturing and supervision: 

• Currently presenting/co-presenting the following honours courses: 

o OMBE 623 Groundwater Geology 

o OMBE 624 Geohydrology 

o OMBE622 Applied Hydrology 

• Supervision 

o Successfully supervised 4 PhD, 20 MSc and more than 100 honours students. 

o Currently supervising 1 PhD and 10 MSc students. 
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o Fifteen years of experience as an examiner of post-graduate student’s dissertation and 

theses. 

o External examiner for University of Pretoria, Witwatersrand University, University of 

Johannesburg and University of the Western Cape. 

o Internal examiner for North-West University. 

 

 


