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Introduction 

Sylvania Pty. Ltd. is an Australian mining company that appointed Environmental Science 

Associates; which sub-contracted Geo Pollution Technologies in 2010; to conduct a hydrogeological 

investigation on its property. The property, referred to as Volspruit farm, is located approx. 20km 

south of Potgietersrus, Northern Province, where proposed opencast mining of platinum group 

elements would take place. This investigation was planned to provide the client with a pre-feasibility 

study which would form part of an environmental management plan. The study would also provide 

data on the hydrogeology of the area to determine if the dewatering of the opencast pits, in order to 

mine the ore body, would have an effect on the river running approx. 250m west of the northern pit 

and 800m west of the southern pit. 

This was especially of concern as the geology of the area has been severely fractured and displaced by 

tectonism. Therefore, many preferential pathways for groundwater flow may exist in the low 

conductivity lithologies. The following report is an outline of the work conducted at the site. 

Scope  

The scope of work that was conducted for Sylvania is as follows: 

 Geotechnical core logging to determine the Rock Quality Designation of the lithologies on 

site as well as fracture- and fault zone depths. 

 Conceptual modelling to determine where the zones of highest hydraulic conductivity are 

located. 

Methodology 

Pan Palladium, the exploration company which was amalgamated by Sylvania, drilled approx. 150 

exploration boreholes on the Volspruit property since 2004. The cores recovered from this drilling 

program are kept at a storage facility to the north of Potgietersrus; and used by the contracted 

exploration geologists to construct the geological model of the area as well as the resource model. 

Selected exploration boreholes were cited for logging, which were deemed to be representative of the 

geology of the area of interest. A table containing the selected boreholes and the corresponding 

coordinates is attached under Appendix A. 

Cores from the selected boreholes, which are stored at the above-mentioned facility, were logged for 

rock quality designation according to the SAIEG Core Logging Short Course notes of 2011, compiled 

by Mr. Gary Davis. A copy of the presentation is attached under Appendix B. 

The data gathered from core logging was summarised into an excel database and used in conjunction 

with EnviroInsite
®
 software to develop a conceptual model of the RQD, fault zone magnitude and 

fracture frequency distribution for each logged borehole in each pit in the subsurface. 

 

 

 

 



Locality and Prevailing Conditions 

The site under investigation is located approximately 20km south of Potgietersrus, Northern Province 

as indicated in Figure 1. To date, no mining activity has taken place on the property. However, the 

Grass Valley Chrome mine is located to the north-east, adjacent to the planned opencast PGE mine.  

The site is located on very flat Highveld topography referred to as the “Springbok Vlakte”. This area 

generally has low rainfall in winter months with much higher rainfall between September and March. 

The area is mainly used for agriculture such as sunflower farming and game farming with thick, 

expansive clay rich soils referred to as “turf” by the local farmers.  

Regional Geology 

The Volspruit property is principally underlain by pyroxenite lithologies of the Rustenburg Layered 

Suite of the Bushveld Igneous Complex, according to the ENPAT database of the University of 

Pretoria, adapted from the 1 to 250000 geological map series. According to the pre feasibility study 

managed by RSG Global, the succession is dominated by ultramafic cumulates which range in 

composition from dunites and harzburgites to ortho-pyroxenites at depth. These lithologies are highly 

fractured and faulted as indicated by Figure 2. Surrounding igneous lithologies include gabbro, basalt 

and granite. However, some sedimentary lithologies also occur in the area including shale, arenite and 

quaternary sediments closer to the river. Interpretation of the structural geological data by Geo 

Pollution Technologies, indicates a horst and graben structure across the property with the horst 

structures located where the proposed pits will be excavated. 

 



 

Figure 1: Locality map of Grass Valley platinum mine and the Pan Palladium Core Storage Facility



Figure 2: Geological map of the Volspruit property where the proposed Grass Valley PGE mine will be located



Surface Drainage and Infiltration 

The surface drainage in the area is generally to the north and north-east and forming a dendritic 

drainage pattern. Infiltration is believed to be intermediate to low as the area is covered by savannah 

type grass vegetation which may improve infiltration, however expansive clay soils in the area may 

prevent extensive infiltration. However, infiltration that does take place in these soils will be less 

prone to evapotranspiration, as these soils have a very high water holding capacity and the high 

porosity prevents water loss.  

Published information 

A pre- feasibility study compiled by Prime-Resources in 2009 for Pan-Palladium contains the 

following section, quoted verbatim, on hydrology and hydrogeology of the Volspruit property: 

Groundwater yields on the farms in the area are greater than the average borehole yield within the 

Bushveld Complex. The high groundwater yields allow farmers on Volspruit to use groundwater for 

centre pivot irrigation schemes. This high groundwater yield is a constraint for the Grass Valley 

project in that the construction of the open pits would lead to an increased potential for the lowering 

of the regional aquifer and the potential significant water ingress into the open pit. There is a fair 

amount of background data available from a preliminary geohydrological study (Hearne 1990) and 

from the DWA Fatal flaw analysis report (DWA 2002). Both studies however conclude that a detailed 

groundwater modelling exercise has not been undertaken to date and that this will be a requirement 

during the feasibility stage. 

The full pre-feasibility study is attached under Appendix C. 

Hydrocensus 

An extended hydrocensus was conducted in 2010 to determine the potential receptors for groundwater 

contamination. In total, 56 boreholes were identified in the area where the proposed opencast 

operation would be located. Of the 56 holes, 19 were deemed to be potential receptors to groundwater 

pollution and possible dewatering. These holes are located on the Volspruit property itself as well as 

two adjacent farms and may possibly be susceptible to dewatering during the mining activity. If the 

holes are not dewatered, they may be possibly be polluted by mine water emanating from the pits as 

they are close to the planned mining area. However, extensive numerical modelling is required to 

support this statement. A full summary of the conducted hydrocensus is attached under Appendix D. 

Drill Core Logging 

According to Davis (2011), rock quality designation is the measurement, down the centre line of the 

core, of all the intact pieces of core equal to, or greater in length than 100mm in a drill run. These 

measurements are then totalled for the specific drill run and divided by the drill run length. This 

fraction is then expressed as a percentage. The higher the percentage, the better the rock quality will 

be. RQD was measured on each drill run according to this guideline. 

Fracture depths were measured on the basis that a discontinuity was a single plain and either 

slickensided or highly altered indicating fluid-rock interaction due to groundwater movement. When 

such a discontinuity was encountered, its depth was noted relative to the start of the borehole. 

 



Fault depths and magnitudes were measured based on structural data. When brecciated, highly 

fractured and slickensided zones were encountered in the core; these sections were noted as faults. 

The widths of these zones were measured and the depths where the upper and lower boundaries of 

these zones occurred were calculated and noted. A full summary of the above mentioned data is 

attached under Appendix D. 

Conceptual Model 

The conceptual models compiled indicate the Rock Quality Designation, total fault zone magnitude 

per drill run and the fracture frequency per drill run. All conceptual representations are attached in 

Appendix E. The 3 dimensional models were interpolated using Kriging interpolation to give an 

indication of the rock quality values that occur between exploration holes as well as outside of the 

proposed pits as indicated by Figure 3.  

RQD was found to generally improve towards the river. Although the values are interpolated, this data 

is supported by cross sections constructed in each pit indicating 2 dimensional classed posts as 

indicated by a cross section through the southern pit in Figure 4. Classed posts were also constructed 

in plan view for every ten meter depth interval in each exploration borehole, to provide an idea of 

rock quality with depth.   

An interpolated conceptual model, using Kriging interpolation, was also constructed for total fault 

zone width per drill run. This was done by adding the widths of all the fault zones per drill run. These 

values were then interpolated to form a 3 dimensional block model similar to Figure 3, but indicate 

the magnitude of the preferred flowpaths that water will move through at different locations in the 

subsurface and especially of concern, close to the river. Fault zone widths were also found to 

generally decrease towards the river with larger zones found at depth in the pits; also corresponding 

with the RQD classed posts. 

Water bearing fracture frequency per drill run was also constructed, using Kriging interpolation, into a 

block model. However, these fractures do not appear to occur abundantly and are mostly concentrated 

in the deepest areas of the exploration boreholes drilled where the proposed northern pit will be 

located. The interpolated model does not reach into the southern pit and is also a larger distance away 

from the river. The zone of higher fracture frequency is also located at depth, a few meters above the 

depth where mining will take place. 

 

 

 

 

 

 

 



 

Figure 3: Interpolated RQD value conceptual block model with rock quality improving towards the adjacent river



 

Figure 4: Cross section through the proposed southern pit indicating RQD classed posts in exploration boreholes, with depth

W E 

River 



Hydrogeological Appraisal 

Although rock quality improves towards the river, there is a zone of generally weaker rock quality 

between approximately 70 and 140 meters below groundlevel in the area of the proposed pits. This is 

illustrated by Graph 1 below, where line graphs compare RQD with depth for selected exploration 

boreholes. This also corresponds with the fault zone magnitudes and partially with fracture frequency 

data in the conceptual models. This zone of weaker rock as well as the larger fault zone magnitudes at 

this depth could possibly be indicative of water movement through these preferential pathways, as the 

igneous lithologies in this area have a very low hydraulic conductivity.  

 

 

Graph 1(a): Linegraph of RQD against exploration borehole depth indicating polynomial RQD trend 

in the proposed northern pit 
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Graph 1 (b): Linegraph of RQD against exploration borehole depth indicating polynomial RQD trend 

in the proposed northern pit 
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Wells

Well Easting Northing
Top of 
Casing

Surface 
Elevation

Well Bottom 
Elevation Class

GVN01 -4887.94 -2693109.77 1071.11 1071.11 901.91 Exploration Borehole
GVN03 -4849.76 -2693316.64 1069.2 1069.2 929.2 Exploration Borehole
GVN04 -4834.55 -2693213.54 1070.11 1070.11 898.11 Exploration Borehole
GVN129 -5269.388 -2693696.89 1062.91 1062.91 955.91 Exploration Borehole
GVN133M -5235.995 -2693703.61 1063.4 1063.4 1008.4 Exploration Borehole
GVN141 -4975.429 -2693014.76 1073.71 1073.71 983.7 Exploration Borehole
GVN143 -4981.006 -2693116.1 1071.18 1071.18 998.18 Exploration Borehole
GVN149 -4943.01 -2693142.01 1070.83 1070.83 1003.83 Exploration Borehole
GVN15 -4904.66 -2693703.04 1066.23 1066.23 896.61 Exploration Borehole
GVN17 -4852.65 -2693581.42 1067.03 1067.03 961.16 Exploration Borehole
GVN23 -5191.55 -2693661.27 1063.62 1063.62 899.22 Exploration Borehole
GVN25 -5035.27 -2693740.01 1065.01 1065.01 904.63 Exploration Borehole
GVN27 -5086.57 -2693541.33 1065.19 1065.19 955.99 Exploration Borehole
GVN28 -4962.27 -2693607.52 1066.09 1066.09 917.69 Exploration Borehole
GVN29 -4981.33 -2693546.23 1066.21 1066.21 939.11 Exploration Borehole
GVN49 -4943.01 -2693142.01 1070.83 1070.83 900.33 Exploration Borehole
GVN51 -5561.98 -2694310.32 1059.86 1059.86 942.98 Exploration Borehole
GVN53 -5706.89 -2694086.77 1057.7 1057.7 980.72 Exploration Borehole
GVN54 -5119.09 -2694526.65 1065.38 1065.38 987.6 Exploration Borehole
GVN58 -4991.19 -2694274.95 1066.52 1066.52 1009.64 Exploration Borehole
GVN58 -4991.19 -2694274.95 1066.52 1066.52 1009.64 Exploration Borehole
GVN63 -5306.04 -2693139.5 1066.14 1066.14 895.13 Exploration Borehole
GVN65 -5645.45 -2693603.19 1058.62 1058.62 998.61 Exploration Borehole
GVN71 -5039.57 -2693687.24 1065.1 1065.1 894.1 Exploration Borehole
GVN74 -4918.34 -2693451.39 1067.29 1067.29 977.29 Exploration Borehole
GVN90 -5374.58 -2693646.51 1061.64 1061.64 890.53 Exploration Borehole
GVN91 -5382.21 -2693935.46 1061.29 1061.29 902.29 Exploration Borehole
GVN92 -5374.46 -2693845.71 1061.43 1061.43 905.43 Exploration Borehole
GVN93 -5474.83 -2693746.59 1060.36 1060.36 889.36 Exploration Borehole
GVS01 -4712.12 -2695163.65 1068.26 1068.26 987.46 Exploration Borehole
GVS02 -4745.77 -2695068.65 1068.41 1068.41 918.41 Exploration Borehole
GVS07 -4396.94 -2695115.44 1072.65 1072.65 900.79 Exploration Borehole
GVS10 -4208.73 -2695059.14 1078.96 1078.96 909.6 Exploration Borehole
GVS23 -4017.77 -2694990.46 1086.14 1086.14 918.13 Exploration Borehole
GVS24 -4054.3 -2694951.53 1082.63 1082.63 911.62 Exploration Borehole
GVS25 -4055.26 -2695082.78 1087.31 1087.31 967.31 Exploration Borehole
GVS41 -4525.51 -2695228.15 1070.57 1070.57 972.86 Exploration Borehole
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GEOTECHNICAL CORE LOGGING
South African Institute for Engineering 
and Environmental Geologists (SAIEG)

Johannesburg
April 2011

This course is aimed at providing a solid foundation in 
geotechnical core logging. However, in the same way 
that one cannot become proficient in a another language 
simply by  learning from a manual, on its own this course 
will not make an expert of you. The value of experience 
cannot be underestimated and it is essential to see this 
course as a building block and stepping stone in the 
process of gaining proficiency.

COURSE OUTLINE

• Introduction to geotechnical drilling
– Background
– Drilling outline
– Testing
– Driller’s logs

• Geotechnical core logging in more detail
– Logging methodology
– Common problems
– Typical logging sheet
– Core photography

• Practical session
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INTRODUCTION TO 
GEOTECHNICAL DRILLING

THEORETICAL BACKGROUND

• Why drill? 

• What is geotechnical drilling?

Borehole core  is essentially a 
disturbed sample
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DRILLING OUTLINE

• Rigs and equipment

• Drilling process

DRILLING RIGS (i)

DRILLING RIGS (ii)
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DRILLING RIGS (iii)

DRILLING RIGS (iv)

DRILLING RIGS (v)
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DRILLING EQUIPMENT (i)

DRILLING EQUIPMENT (ii)
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DRILLING PROCESS (i)

DRILLING PROCESS (ii)

DRILLING PROCESS  (iii)
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DRILLING PROCESS (iv)

DRILLING PROCESS (v)

COURSE OUTLINE

• Introduction to geotechnical drilling
– Theoretical background
– Drilling methodology
– Testing
– Driller’s logs

• Geotechnical core logging in more detail
– Logging methodology
– Common problems
– Typical logging sheet
– Core photography

• Practical session
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TESTING

• Testing of cores
• Strength and deformation

• Testing in boreholes
• Water pressure (Lugeon), water levels
• Standard Penetration Testing (SPT’s)
– Deformability
– Geophysics
– Core orientation
– Borehole camera

POINT LOAD TESTING

POINT LOAD TESTING
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LUGEON TESTING (i)

• Conducted to determine permeability of 
strata (and thus to aid decisions on 
grouting)

• Methodololgy
– Test section sealed off by means of packer
– Five  consecutive pump-in tests at each test 

stage (increasing then decreasing water 
pressures)

LUGEON TESTING (ii)

• Calculations
– Single Lugeon value  calculated for each of 

five tests

– Lugeons = Water loss (litres) /duration of test 
(minutes) x test  section  length (m) x 
pressure applied (MPa)

– Selection of appropriate Lugeon value
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Standard Penetration Testing

• Comprises driving a split-barrel sampler to 
obtain a representative disturbed soil 
sample for identification purposes, and

• Measuring the resistance of the soil to 
penetration of the sampler by using a 
63,6kg hammer falling 0,762 m.

SPT’s contd.

• Test method
– Raise and drop the hammer 762 mm 

successively
– Record the number of blows for each 150 mm 

of the penetration. 
– The first 150 mm increment is the "seating" 

drive. 
– The sum of the blows for second and third 

increment of 150 mm penetration (i.e. next 
300 mm) is termed "N-value".

SPT’s contd
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SPT’s contd

• Items to remember;
– Sampling spoon to  be thoroughly clean 

before each test
– Minimum friction, i.e. free fall of hammer
– Rods of specified stiffness
– Avoid upward flow of water into base of hole

SPT’s contd

• In very dense materials, terminate after 50 
blows, record penetration

• Tests generally at 1,5 m depth intervals

• Corrected N-value
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SPT’s contd

N-value Relative density

0 – 4 Very loose

4 – 10 Loose

10 – 30 Medium dense

30 – 50 Dense

50 Very dense

SPT’s contd

• Other correlations
– Angle of shearing resistance Φ
– Allowable bearing pressure
– Settlement

• Correction factors
– Effective overburden pressure

COURSE OUTLINE

• Introduction to geotechnical drilling
– Theoretical background
– Drilling methodology
– Testing
– Driller’s logs

• Geotechnical core logging in more detail
– Logging methodology
– Common problems
– Typical logging sheet
– Core photography

• Practical session
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DRILLER’S LOGS

• Basic information
– Identification (project name, client name, BH 

no)
– BH particulars (BH angle and direction, driller 

name, dates, machine type)
– Remarks (drillers observations re core 

recovery problems, losses of drilling water, 
casing installed etc)

– Other (Water rest level)

DRILLER’S OBLIGATIONS

• To make every reasonable effort to 
recover a truly representative sample

• To accurately determine drill run depths 
(“stick-up”), and indicate in core box
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CORE BOXES

• Typical construction
– Commonly wood
– Rows of core separated by wooden slats

• Basic information
– Site name
– BH number, core box number
– Depth of each drill run, determined from ‘stick up’, 

clearly indicated
– Losses or samples removed clearly 
– indicated
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GEOTECHNICAL CORE 
LOGGING IN MORE DETAIL
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INFORMATION TO BE RECORDED (i)

1. General
– BH number
– Location  (site name, co-ordinates, 

elevation, attitude 
– Drilling technique (method, machine type, 

core barrel type)
– Contract details (client, contractor, job 

reference, logger name)
– Dates (of drilling, of logging)

INFORMATION TO BE RECORDED (ii)

2. State of recovery of core
– Material recovery
– Core recovery
– RQD

INFORMATION TO BE RECORDED (iii)

3. Descriptive geology
– Weathering
– Fabric and Joint spacing
– Structure
– Colour
– Grain size
– Rock material strength / hardness
– Rock type
– Remarks
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LOGGING METHODOLOGY

“Be systematic”

• Recommended approach
– Measure core details (material, core recovery, 

RQD)
– Determine fracture frequency
– Log detailed geology

LOGGING METHODOLOGY  contd

LOGGING METHODOLOGY  contd
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LOGGING METHODOLOGY  contd

LOGGING METHODOLOGY  contd

SOME DEFINITIONS

• Material recovery – Length of all material 
recovered in core run, expressed as percentage of total 
length of core run

• Core recovery – Length of rock core pieces (incl 
pieces that could conceivably be re-assembled into 
core), expressed as…..

• RQD (Rock Quality Designation) – Total 
length of pieces of sound core 100 mm or greater in 
length, expressed as…….
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MATERIAL RECOVERY

CORE RECOVERY

RQD; SOME CONSIDERATIONS

• Only consider natural fractures (discount 
drillers breaks)

• Discount material that is obviously weaker 
than surrounding rock (eg over-
consolidated gouge)

• ISRM recommend assess RQD along the 
centre-line of the core



2011/04/08

21

RQD
(i)

RQD (ii)

RQD (iii)
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FACTORS INFLUENCING CORE 
RECOVERY

• Formation related
– Quality of geological formations
– Blocking or wedging in core barrel
– Water loss
– Rapidly changing formation

• Equipment related
– Damaged inner tube
– Damaged or faulty core spring

FACTORS INFLUENCING CORE 
RECOVERY CONTD.

• Drilling method related
– Washing in core barrel (soft core eroded)
– Polished or worn diamonds
– Debris in hole
– Improper water or mud control

REASONS FOR CORE LOSS

“It’s not what’s in the box that is important, 
but what is not in the box …”

– Erosion of soft or friable material 
– In situ voids
– Core stump left behind when barrel pulled

Important for geo-practitioner to assess reason for 
material losses, and indicate on log
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MATERIAL RECOVERY

DEFINITIONS CONTD.

• Fracture frequency – the number of natural 
fractures (complete separations) that occur per metre 
length of core.

Note; where the number of fractures is 
greater than 20 the specific number is not 
significant, and is recorded as >20

INFORMATION TO BE RECORDED (iii)

3. Descriptive geology
– Weathering
– Fabric and Joint spacing
– Structure
– Colour
– Grain size
– Rock material strength / hardness
– Rock type
– Remarks
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LOGGING METHODOLOGY  contd

• Sub-divide geological profile
• Systematic description for each horizon

• Soil (as per MCCSSO)
• Rock

– Lithology
– Weathering
– Degree of jointing

WEATHERING 
CLASSIFICATION

EXTENT OF 
DISCOLOUR
-ATION

FRACTUR
E 
CONDITIO
N

SURFACE 
CHARACTERISTI
CS

ORIGINAL 
TEXTURE

GRAIN 
BOUNDARY 
CONDITION

UNWEATHERED None Closed or 
discoloured

Unchanged Preserved Tight

SLIGHTLY 
WEATHERED

<20% of 
fracture 
spacing on 
both sides of 
fracture

Discoloured 
may contain 
thin filling

Partial 
discolouration

Preserved Tight

MODERATELY 
WEATHERED

>20% of 
fracture 
spacing on 
both sides of 
fracture

Discoloured 
may contain 
thick filling

Partial to complete 
discolouration not 
friable

Preserved Partial opening

HIGHLY 
WEATHERED

Throughout Friable, possible 
pitted

Mainly 
preserved

Partial 
separation

COMPLETELY 
WEATHERED

Throughout Resembles a soil Partly 
preserved

Complete 
separation

FABRIC TYPES

• Massive
• Bedded
• Cleaved
• Schistose
• Foliated
• Flow-banded
• Gneissose
• Other
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JOINT / DISCONTINUITY 
SPACING

Descriptions for 
structural features –
bedding, foliation or  
flow banding

Spacing in 
mm

Descriptions for joints, 
faults or other fractures

Very thickly (bedded, 
foliated or flow banded)

2000+ Very widely (fractured or 
jointed)

Thickly 600 – 2000 Widely

Medium 200 – 600 Medium

Thinly 60 – 200 Closely

Very thinly 20 - 60 Very closely

JOINT / DISCONTINUITY 
SPACING

(MICRO FEATURES)
Description for micro-structural features: 
lamination, foliation or cleavage

Spacing in mm

Intensely laminated (foliated or cleaved) 6 – 20

Very intensely < 6

GRAIN SIZE
Description Size in mm Recognition

Very fine grained <0.06 Individual grains cannot be seen 
with a hand lens

Fine grained 0.06 – 0.2 Just visible as individual grains 
under hand lens

Medium grained 0.2 – 0.6 Grains clearly visible under hand 
lens, just visible to naked eye

Coarse grained 0.6 – 2.0 Grains clearly visible to naked 
eye

Very coarse grained >2.0 Grains measurable
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ROCK STRENGTH 
CLASSIFICATION

Classification Field Test UCS (MPa)

Very soft rock Can be peeled with knife, material crumbles 
under firm blows with sharp end of geological 
pick

1 to 3

Soft rock Can just be scraped with a knife, indentations 
2 – 4 mm with firm blows of pick point

3 to 10

Medium hard 
rock

Cannot be scraped or peeled with knife, hand 
held specimens break with firm blows of pick 
point

10 to 25

Hard rock Point load testing or uniaxial compressive 
strength testing required to distinguish 
between these classifications

25 to 70

Very hard rock 70 to 200

Extremely hard 
rock

>  200

STRENGTH vs HARDNESS

ROCK IDENTIFICATION FOR 
ENGINEERING PURPOSES
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DISCONTINUITY DESCRIPTION

Each joint set described separately

• Attitude
– Inclination (in degrees) w.r.t. core axis

• Spacing (as previously)
• Surface roughness (smooth, rough, slickensides, 

etc)
• Fill type (none, stained, clay, etc)
• Fill thickness (in mm)

PRESENTATION

• Various options
– Dotplot
– Winlog
– Other

• Inclusion of colour photography

EXAMPLE: DOTPLOT® LOG
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EXAMPLE: AEG (SA SECTION), 1976

PRACTICAL CONSIDERATIONS

• Logging set-up
– Locality – ‘minimize disturbance’
– Equipment

• Core photography

• Basic equipment  
– Tape measure, knife, hammer, hand lens, camera 
– Other (references)

LOGGING  SET-UP (i)
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LOGGING  SET-UP (ii)

LOGGING  SET-UP (iii)

LOGGING  SET-UP (iv)
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LOGGING  SET-UP (v)

CORE PHOTOGRAPHY

• Why?
• Equipment

– Photographic equipment, box labeling, frame 
or stand

• Set-up
– One or two boxes at a time, but not three or 

more
• Methodology
• Presentation

CORE PHOTOGRAPHY BASICS

• Know your viewfinder
• Be aware of distortion (wide-angle lenses)
• Keep camera focal plane parallel to core boxes
• Keep constant distance from subject
• Ensure core boxes aligned
• Check depth markers legible
• Optimal lighting
• Include colour chart
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CORE PHOTOGRAPHY (contd)

CORE PHOTOGRAPHY (contd)
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REFERENCES

• Core Logging Committee, AEG (SA Section). 1976. A 
guide to core logging for rock engineering.

• Heinz. 1989. Diamond drilling handbook.
• Houlsby. 1976. Routing interpretation of the Lugeon 

water test.
• ISRM Suggested Methods. 1981. Rock characterization 

testing & monitoring.
• Page, Orr, Magni. 1976. A borehole log for engineering 

purposes.
• SANS 633:2007. South African National Standards. 

Profiling, percussion borehole and core logging in 
Southern Africa. Draft.

NOTES FOR PRACTICAL SESSION

• Essential equipment?
– Pen, paper / tape measure / hammer / knife / 

hand lens / driller’s logs
• Don’t rush in – take time to ensure boxes 

labeled (and packed) correctly
• Assess for obvious errors
• Check core aligned
• Remember systematic approach
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EXECUTIVE SUMMARY 

A considerable amount of existing background environmental information is readily available for 

the Pan Palladium Grass Valley project.  All these studies generally agreed that the Grass Valley 

project area is located in a particularly sensitive environment for a mining project and that that 

hydrology, hydrogeology, the proximity to the Nyl River and the public consultation will all require 

careful and extensive investigation and management during the feasibility study should this 

project continue. 

 

The major issues that have been identified, but not yet fully assessed, regarding the location of 

the proposed Grass Valley project are as follows: 

• It is situated 40km downstream of the Nyl River Ramsar Wetland site and in the floodplain 

of the River.  The Nyl floodplain plays an important role with respect to the breeding of 

many Red Data waterbird species, and also waterbirds in general. 

• Part of the Northern Pit falls within the 1 in 50 year floodline and according to the National 

Water Act, no open cast mining may take place within the 1 in 50 year floodline, and no 

mining infrastructure may be located within the 1 in 100 year floodline, or within 100m of 

a watercourse.  Any exemption from this regulation is unlikely to be obtained from the 

Department of Water and Environmental Affairs.  The size and geometry of the Northern 

Pit is therefore likely to be compromised. 

• Preliminary groundwater measurements in the area indicate the potential for an above 

average amount of groundwater inflow into the open-pits. 

• Public resistance to the project is anticipated.  The conservation group - Friends of the 

Nylsvley, several local farmers, their Farmers Union and their legal representatives, have 

all voiced their strong objections to the proposed mine development. 

• Visual aspects and dust were also raised as potential major impacts during the Pre 

Feasibility Study. 

 

The results from the preliminary groundwater modeling indicated that a significant volume of 

water would need to be dewatered per day to allow for safe mining operations.  The Nyl River 

supports a rich and diverse aquatic fauna specifically in terms of the waterbird community.  The 

maintenance of the floodplain as a whole and the sustenance of the complex ecological processes 

associated with the system depend on the continued existence of floodplain habitat and on a 

continued supply of run-off water in the cyclic manner that exists at present. 

 

A number of issues relating to water and waste management would also still need to be addressed.  

These include the issues listed below which need to be considered in light of the receiving water 

resources. 

• Supply of water to the proposed Grass Valley Mine 

• Changes to surface and groundwater drainage patterns which may affect the quantity and 

frequency of water reaching downstream water users.  Flooding downstream and into the 

mine open pits would also need to be addressed. 
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• Waste management of mine residue deposits (method of deposition, pollution potential of 

wastes and risks to water resources etc), including storm water management and 

infrastructure design, in particular: 

o separation of clean and dirty water; 

o engineering requirements (capacity); 

o storm water run-off control to avoid erosion. 

O holistic water management to show optimal water use with minimum wastage 

(opportunities for reuse/recycle) 

 

The opposition to the proposed mining development is also expected to be significant with the 

potential for a legal challenge and a lengthy delay in the final implementation programme being 

anticipated.  The environmental impact assessment and water use licence application procedure 

would both require extensive public participation and consultation. 

 

In conclusion, the feasibility study for the Grass Valley project will involve significant costs, and a 

high potential exists for time delays in the granting of the requisite permits and authorisations.  In 

addition, given the complexity of the impacts and the potential cumulative effect on the receiving 

environment, the probability of being granted all the required permits and authorisations is low 

and difficult to quantify exactly, until the full assessment has been completed. 
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1. INTRODUCTION 

This report provides an overview of the environmental aspects of the Grass Valley Pre-

Feasibility Study (PFS).  It consolidates information that has been undertaken for Pan 

Palladium South Africa Ltd prior to the completion of, and during, the pre-feasibility study 

for their proposed mining project on the farm Volspruit 326 KR, south of the town 

Mokopane in the Limpopo Province, South Africa. 

 

The proposed Grass Valley Pre-Feasibility Study investigated the feasibility of establishing 

an open cast platinum mine on the farm portion Volspruit 326KR.  This July 2009 report is 

based on the original environmental section of the pre-feasibility study of December 

2006, it has been updated to reflect the latest information gathered and changes to 

environmental legislation.  The report identifies the applicable legislation, environmental 

baseline conditions, identifies any significant environmental issues and potential fatal 

flaws, and defines the scope of any subsequent environmental work. 

 

A considerable amount of existing background environmental information is readily 

available for the Grass Valley project, more than normally expected for a pre-feasibility 

study (some of the environmental reports have even referred to having conducted a full 

feasibility study). 

 

The existing environmental information made available for review included the following 

documentation: 

• Hearne, C. L. December 1990. Bulletin no. 318: The Hydrogeology of the Volspruit 

Project Area, report prepared for Genmin’s Platinum Group Metals Section. 

• Digby Wells & Associates (DWA). April 2002. The Grass Valley PGM Project Fatal Flaws 

Analysis Report Environmental Aspects.  

• Digby Wells & Associates (DWA). July 2002. Environmental Impact Study Grass Valley 

• IMBEWU Enviro-Legal Specialists. April 2002. Review of the potential environmental 

legal risks & environmental legal commencement or authorisation requirements 

applicable to the proposed Grass Valley Platinum Mine 

• Willchem CC. December 2003. Environmental Risks Report for Pan Palladium. 

 

All these studies generally agreed that the Grass Valley project area is located in a 

particularly sensitive environment for a mining project because of the following: 

• It is situated 40km downstream of a Nyl River’s Ramsar Wetland site and in the 

floodplain of the River. The Ramsar Convention provides a framework for international 

cooperation for the conservation and wise use of wetlands.  

• The Nyl floodplain plays an important role with respect to the breeding of many Red 

Data waterbird species, and also other waterbirds in general. 
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• Preliminary groundwater measurements in the area indicate the potential for an above 

average amount of inflow into the open-pits. 

• Part of the Northern Pit falls within the 1 in 50 year floodline.  According to GN704 of 

the National Water Act (see Section 2.2 No mining infrastructure may be located within 

the 1:100 year floodline or 100 m from any watercourse and no open cast mining may 

occur within or under the 1:50 year floodline or 100 m from any watercourse, 

whichever is the greatest. 

• Resistance to the project is anticipated.  The conservation group - Friends of the 

Nylsvley and several local farmers all have voiced their objections to the proposed 

mine development. (Appendix 1). 

• Visual aspects and dust were also raised as potential major impacts during the 

previous environmental studies.  

 

Despite the abovementioned issues, most of the previous environmental reports concluded 

that at this stage of the investigation the Grass Valley project was not fatally flawed, but 

that extensive further investigations are required.  The Environmental Risk Report by 

Willchem CC (December 2003) calls for “extensive environmental assessments and 

ameliorations” and stated that  “without further technical information it is difficult to 

indicate if the Northern Pit issues will represent a Fatal Flaw but with the current 

understanding it is our belief that this is possible”.  All the previous environmental studies 

have concluded that hydrogeology, hydrology, water supply and proximity to the Nyl River 

require further investigation during the feasibility study. 

 

The intention in of this report is not to add to the list of available studies, but to rather 

highlight the key findings in the existing documentation and to compile a consolidated 

report. This report also provides an update on the legislative requirements.  Several 

important pieces of legislation have been promulgated since many of the abovementioned 

environmental studies were conducted, namely:  

• Minerals and Petroleum Resources Act No 28 of 2002 (enacted in 2004) and its 

Regulations 

• National Environmental Management - Air Quality Act No. 39 of 2004 

• National Environmental Management –Biodiversity Act No. 10 of 2004 

• National Environmental Management - Protected Areas Act No. 57 of 2003 

• National Environmental Management - Waste Act No. 59 of 2008 

 

1.1.Structure of this report 

Section 2 of this report provides an outline of the regulatory framework pertaining to the 

proposed project and provides a synopsis of pertinent legislation.  Section 3 provides a 

description of the current baseline conditions and describes the current climate, geology 

and topography, terrestrial and aquatic ecology, soils and land use, and air quality.  

Section 4 details the requirements for water management.  Section 5 details the potential 
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impacts associated with the project, and provides an overview of potential mitigation 

measures that could be employed to reduce the potential impacts.  Section 6 provides 

details of the requirements for the feasibility and EIA/EMP phases should the project 

progress to the next phase.  This section also provides a budget estimate of the costs 

associated with adhering to these requirements.  The final section, Section 7, outlines the 

conclusions and recommendations. 

 

1.2.Project Description 

Pan Palladium has the mineral rights for the farm portion Volspruit 326KR and is 

investigating the feasibility of establishing an opencast mine to mine platinum group 

metals (PGMs).  The surface rights do not belong to Pan Palladium and the surface right 

owners are listed in Table 1 below.  The proposed mine will consist of two open pits located 

where the two ore-bodies have been identified.  The proposed Northern Pit would be 

located on the northern corner of the Volspruit farm, and the Southern Pit to the east of 

the Roedtan/Mokopane Road. The location of the proposed project and the pits can be 

seen in Figure 1 in Section 4.3 below.  The provisional dimensions of the pits total 

approximately 1.5km x 0.9km in size.  It is intended that the northern ore body be mined 

first to an approximate depth of 130m and the southern ore body at a later stage to a 

maximum depth of approximately 160m below surface.  The average mill annual 

throughput is estimated at 3.6 million tonnes and the Life of Mine estimated to be 8 years 

(Mineral Corporation Consultancy, Pre Feasibility Study, 30 December 2004).  The ore will 

be treated on site but will be transported off site for smelting and refining.  Surface 

infrastructure that will be constructed includes offices, workshops, a metallurgical plant, 

fuel storage, tailings dam, return water dam, water pollution control structures, storm 

water control structures and service and haul roads.  

 

Table 1 Surface right portions and owners 

Surface right portion Surface right owner 

Volspruit 326 KR Portion 1 Mr. P.J. De Klerk 

Volspruit 326 KR Portion 2 Mr. E. De Beer 

Volspruit 326 KR Portion 5 Mr. L. Steenkamp 

Volspruit 326 KR Portion 7 Mr. M. Mazzaro 

Volspruit 326 KR Portion 8 Mr. L. Steenkamp 
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2. REGULATORY FRAMEWORK 

2.1. Mineral Petroleum Resources Development Act (28 of 2002) 

The MPRDA is the key piece of legislation, which governs mining activities within South 

Africa.  It details the requirements and processes which need to be adhered to by mining 

companies.  The Department of Minerals and Energy (DME; now Department of Mining, as 

of June 2009) is the delegated authority to deal with all mining related applications. 

 

The MPRDA by definition: 

a)Recognises that minerals and petroleum are non-renewable natural resources; 

acknowledging that South Africa’s mineral and petroleum resources belong to the 

nation and that the State is the custodian thereof.  

b)Affirms the State’s obligation to protect the environment for the benefit of present 

and future generations, to ensure ecologically sustainable development of mineral 

and petroleum resources and to promote economic and social development.   

c)Recognises the need to promote local and rural development and the social 

upliftment of communities affected by mining.   

d)Reaffirms the State’s commitment to reform to bring about equitable access to South 

Africa’s mineral and petroleum resources.  

 

The MPRDA requires mining companies to submit an Environmental Management 

Programme (EMP), to be approved by the DME.  This EMP is a ‘living document’ that must 

be continuously assessed to determine whether it is appropriate and adequate, and 

improves environmental performance.  If, and only, once the EMP has been approved, and 

environmental authorization granted (according to Section 24), can any mining activities 

commence.  

 

Financial provision for rehabilitation and remediation must be calculated and provided 

upfront (prior to commencement) for potential and likely environmental impacts upon 

closure of the mine.  This financial provision must be re-assessed bi-annually and 

additional payments made to ensure that there is always sufficient financial provision 

available for closure. 

 

Sections 50 and 51 of the MPRDA Regulations list the following aspects as needing to be 

addressed in the EIA and EMP: 

• Assessment of the environment likely to be affected by the mining process, 

including the cumulative environmental impacts; 

• Assessment of the nature, extent, duration, probability and significance of the 

identified potential environmental, social and cultural impacts of the proposed 

operation, including the cumulative impacts; 
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• Comparative assessment of the alternative land use and development alternatives 

identified during the scoping phase and their potential environmental, social and 

cultural impacts; 

• Appropriate mitigatory, management and monitoring measures and arrangements 

for each identified significant impact; 

• Detailed descriptions of the public consultation process following the initial scoping 

phase, including an indication of how the issues raised by interested and affected 

parties have been addressed; 

• Gaps in information and knowledge, as determined in the initial scoping phase, 

including reference to assumptions and uncertainties encountered in compiling the 

required information; 

• Additional documentation required to support the application includes: 

o Mine closure and financial provision 

o Social and Labour Plan 

2.2. National Water Act (NWA) (36 of 1998) 

The purpose of the NWA is to ensure that South Africa’s water resources are managed in 

such a way as to facilitate social and economic development, as well as protecting aquatic 

ecosystems, reducing and preventing pollution, and meeting international obligations, 

among others.  The use of water for all purposes other than environmental needs requires 

a water use license.  Waste disposal, including waste rock and tailings / slimes are water 

uses in terms of the NWA, as it may affect the water resource.  These licenses are issued 

by the Department of Water Affairs and Forestry (DWAF; now Department of Water Affairs, 

DWEA, as of 2009).  Before DWEA can issue a license, they require information on the 

proposed water use and potential impacts on the surrounding environment. 

 

Additional conditions of the NWA and associated Regulations are highlighted below: 

• Anyone who owns, occupies, controls, or uses land is deemed responsible for 

taking measures to prevent pollution of water resources; 

• Wetlands and watercourses may not be used in any way that causes, or may 

cause deterioration of or damage to the natural agricultural resources of the site;  

• Regulation 704 of the NWA relates to the protection of water resources in a mining 

context.  This regulation requires the separation of ‘clean’ and ‘dirty’ water 

systems.  It also specifies that mine infrastructure must be located outside of 

floodlines.  According to Regulation 704, no mining infrastructure may be located 

within the 1:100 year floodline or 100 m from any watercourse, and no open cast 

mining may occur within or under the 1:50 year floodline or 100 m from any 

watercourse, whichever is the greatest.  Regulation 704 also specifies that the 

use of certain mine-related material (such as waste rock and residue) is restricted 

to certain areas.  Mines are obligated to control any pollution potentially arising 

from the development.  New mining operations must ensure that these 

requirements are incorporated into the feasibility design process. 
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2.3. National Environmental Management Act (107 of 1998) 

NEMA provides a general framework under which all environmental management and 

implementation plans must be formulated.  A key principle of NEMA is that development 

must be socially, environmentally, and economically sustainable.   This sustainable 

development requires the avoidance of disturbance to ecosystems, landscape and cultural 

heritage sites. It also requires that loss of biodiversity, pollution, and environmental 

degradation be avoided.  

Section 2 of NEMA imposes of ‘duty of care’ on those parties that cause, have caused, or 

may cause significant pollution or environmental degradation.  These parties must also 

take reasonable measures to prevent such pollution from occurring, continuing or 

recurring.  

NEMA Regulations GN 386 and GN 387 provide a list of activities for which a Basic 

Assessment, or Scoping and Environmental Impact Assessment (EIA) must be undertaken, 

respectively.   Public participation is essential to any environmental assessment.  The 

National or Provincial Department of Environmental Affairs and Tourism (DEAT; now 

DWEA, as above) is usually the relevant authority.  However, when one of the listed 

activities is a mining-related activity, then the EIA is submitted to DME, and is in line with 

DME requirements.  There may be other individual activities that are not necessarily 

mining-related, and as such those will be undertaken under the requirements of NEMA.   

Another requirement of NEMA is that waste generation be avoided, or reduced, re-used, 

recycled, and disposed of responsibly.  This is addressed in more detail in the recent 

National Environmental Management: Waste Act (Act 59 of 2008).  

A vital underpinning of the IEM procedure is accountability to the various parties that may 

be interested in or affected by the proposed development.  Public participation is a 

requirement of the IEM procedure, in terms of the identification of significant 

environmental impacts by Interested and Affected Parties (I&APs).  The IEM procedure is 

designed to ensure that the environmental consequences of development proposals are 

understood and adequately considered during the conceptual design process, allowing 

negative aspects to be resolved or mitigated and positive aspects to be enhanced.  It is 

thus a code of practice for ensuring that environmental considerations are fully integrated 

into all stages of development, by providing a procedural and regulatory mechanism for 

EIA’s. 
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2.4. National Environmental Management: Protected Areas Act (Act 57 of 

2003) 

Protected areas within South Africa include any geographical areas that have been 

afforded legal protection, and include special nature reserves, nature reserves, 

wilderness areas, and protected environments; world heritage sites; specially protected 

forest areas, forest nature reserves and forest wilderness areas (as defined in the 

National Forests Act, No. 84 of 1998); and mountain catchment areas (as defined in the 

Mountain Catchment Areas Act, No. 63 of 1970).  Most protected areas are intended for 

the conservation of fauna and flora.  Such protected areas must be identified and 

managed by the relevant authority.  The Nylsvley Nature Reserve is one such protected 

area, protected by the Ramsar Convention on Wetlands, which South Africa signed and 

ratified in 1975.  It is located 40 km upstream from the proposed mine site.   

 

2.5.National Environmental Management: Biodiversity Act (NEMBA) (Act 10 

of 2004) 

The purpose of the NEMBA is to provide for conservation and management of South 

Africa’s biodiversity within the framework of NEMA.  This conservation includes the 

protection of species and ecosystems as well as the sustainable use of indigenous 

biological resources, among others.  In order to protect species and ecosystems, NEMBA 

allows for the publication of provincial and national lists of ecosystems that are 

threatened and in need of protection.  Listed species and ecosystems should be those 

that are critically endangered, endangered, vulnerable and protected.  NEMBA gives 

effect to ratified international agreements relating to biodiversity, such as the 

Convention on Biological Diversity and the Ramsar Convention, which are binding on 

South Africa since ratification.  NEMBA also provides for cooperative governance in 

biodiversity management and conservation.  NEMBA allows for certain activities, 

including mining, to be restricted due to the presence of threatened of protected species, 

and may require that permits be issued in specific cases. 

2.6.National Environmental Management: Air Quality Act No. 39 of 2004  

The AQA serves to repeal the Atmospheric Pollution Prevention Act (Act 45 of 1965) and 

various other laws addressing air pollution.  While the designated national authority is 

DEAT, provincial and local authorities are separately and jointly responsible for the 

implementation and enforcement of various aspects of the AQA.  Each of these spheres of 

government is obliged to appoint an air quality manager and to co-operate with each other 

and co-ordinate their activities through mechanisms provided for in NEMA.  

The AQA requires that all significant sources of air pollution must be identified, quantified 

and addressed.  Information must be made available, and the public must be consulted 

and involved in developments that are likely to have a negative impact on air quality.  
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Sources of pollution (such as mines) are to undertake emission reduction and management 

planning activities.  Section 18 (1) of the Act allows for the declaration of priority areas 

based on ambient air quality standards (if they are currently being or may be exceeded) 

and if the area requires specific air quality management action.  

The AQA sets norms and standards relating to institutional frameworks, roles and 

responsibilities; air quality management planning, monitoring, management measures and 

information management; and general compliance and enforcement.   

2.7.National Environmental Management Act: Waste Act No 59 of 2008  

The Waste Act regulates waste management in order to protect health and the 

environment, by providing reasonable measures for the prevention of pollution and 

ecological degradation, and for securing ecologically sustainable development.   
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3. BASELINE CONDITIONS 

A baseline environmental study was undertaken by DWA in July 2002, as part of their 

Environmental Impact Study.  The baseline study determined significant potential impacts 

on geology, topography, fauna, flora, surface water, ground water, and air quality.  

Several specialist studies, including hydrology, air quality, noise, natural heritage, soil, 

birds and the aquatic environment were also undertaken.  These specialist reports contain 

recommendations as to further studies and/or management needed in the EIA to follow.  

The DWA fatal flaw analysis (DWA 2002) also identified the major impacts of the proposed 

development to be on surface water, ground water, visual aspects and dust.  It was noted 

that additional baseline information was needed to fully evaluate these potential impacts. 

This section summarises the baseline information for the area. 

 

3.1. Climate 

The region is classified as having a Central Bushveld Savanna- type climate characterised 

by moderate precipitation (long term annual average 583mm) and moderate 

temperatures, with a range from 5°C to 29.7°C.  There is a high evaporation rate in the 

area, resulting in a marked moisture deficit in the region.  Winds are light to moderate and 

originate from the NW to NNE.  

 

3.2.Geology and topography 

Geologically, the area falls within the Potgietersrus Limb of the Bushveld Complex.  The 

topographical features of the area include several koppies and gentle gradient plains.  The 

Nyl River floodplain is a prominent landform to the west of the site.  

 

3.3. Terrestrial and Aquatic Ecology 

The site has been shown to have diverse and well- populated ecosystems.  Large mammals 

observed in the area include kudu, warthog, impala and steenbok.  According to the 

Baseline Study, there is a possibility that at least three vulnerable mammal species could 

occur in the area, namely the Honey Badger, African Wild Cat, and Antbear.  Birdlife in the 

area is prolific and of important conservation value. Of particular importance is the 

adjacent Nyl River traversing the property and the Nylsvley Nature Reserve 40km 

upstream of the site.  

 

A thorough biomonitoring survey was conducted of the aquatic habitats in the Nylsvley 

area and on the proposed mine site was done as part of the DWA Environmental Impact 

Study (DWA 2002). The following conclusions were drawn from the survey: 
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• Aquatic macro-invertebrates diversity was low, mainly as a result of limited habitat 

availability. Aquatic macro-invertebrate fauna sampled in the study area were 

characterised by taxa common to the littoral zone of freshwater systems. 

• Ten fish species are known to utilize the floodplain. Of these, Barbus paludinosus and 

Clarias gariepinus appear to dominate the fish community (Kleynhans, 1991). All 

species that utilize the floodplain are considered to be opportunistic and show strong 

colonization capabilities.  No rare or endangered fish species are expected to occur in 

the study area. 

• The floodplain provides a fast breeding area for amphibians.  Fifteen amphibian species 

were previously recorded in the Nyl River floodplain.  None of these species are Red 

Data listed.  However, the Foam nest frog (Chiromantis xerampelina) has a very rare 

occurrence in the study area.  

• The Nyl floodplain plays an important role with respect to the breeding of many 

waterbirds, including Red Data waterbirds.  The Nyl Floodplain supports more 

waterbird species and is visited by more Red Data bird species than any other wetland 

in the country (Gittens, 1995). 

 

3.4. Surface water and Groundwater 

Groundwater yields on the farms in the area are greater than the average borehole yield 

within the Bushveld Complex.  The high groundwater yields allow farmers on Volspruit use 

groundwater for centre pivot irrigation schemes.  This high groundwater yield is a 

constraint for the Grass Valley project in that the construction of the open pits would lead 

to an increased potential for the lowering of the regional aquifer and the potential 

significant water ingress into the open pit.  

There is a fair amount of background data available from a preliminary geohydrological 

study (Hearne 1990) and from the DWA Fatal flaw analysis report (DWA 2002).  Both 

studies however conclude that a detailed groundwater modelling exercise has not been 

undertaken to date and that this will be a requirement during the feasibility stage.   

 

3.5. Soils and Land Use 

The area is currently used for commercial agriculture, both arable cultivation and grazing. 

The dominant soil types in the area are Hutton (Hu), Glenrosa (Gs), Mispah (Ms) and 

Katspuit (Ka).  The area is mainly Hutton form soils, with small Katspruit areas near the 

river, while Mispah and Gelnrosa form soils are generally found in the elevated areas. Land 

use on neighbouring properties includes commercial agriculture and a private game farm. 

The La Pumba Reserve is a privately owned game and hunting reserve adjacent to the 

proposed mine site.  
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3.6. Air Quality 

According to DWA (2002) the most significant sources of impacting on the air quality of the 

study area are vehicle entrainment, wind erosion and agricultural activities.  Wind blown 

dust from open areas and fugitive dust emissions from ploughing operations are estimated 

to contribute significantly to highest daily PM10 concentration resulting in localised PM10 

concentrations of 70 to 100 µgm-³.  

 

3.7.Landowners 

The proposed Grass Valley mine area is currently used for commercial agriculture and the 

surface right owners are detailed in Table 1 above.  Surrounding land use includes 

commercial agriculture and game farming.  The farming community in the area belong to 

an active farmers union, which is the legal entity representing their collective interests. 

There is therefore likely to be continued strong resistance from landowners and 

surrounding landowners to the proposed project. Annexure 1 details the correspondence 

received from landowners and the Farmers Union thus far.  
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4. WATER MANAGEMENT 

4.1. Process of obtaining a Water Licence in terms of the National Water Act 

The Department of Water and Environmental Affairs (DWEA) (formerly DWAF) is 

responsible for the determination of any Water Use Licence (WUL) applications required for 

the mine’s various water uses.  Section 21 of the National Water Act 1998 defines the 

water uses that require a WUL.  The definition of what constitutes a water use is broad and 

with respect to mining, includes: 

a) taking water from a water resource (includes ground and surface water resources); 

b) storing water (raw water facilities, process water facilities, dirty storm water 

facilities and tailings return water dams); 

c) impeding or diverting the flow of water in a watercourse (stream diversions / 

defection berms, weirs, watercourse crossings etc); 

f) discharge of waste or water containing waste into a water resource (point source 

releases);  

g) disposing of waste in a manner which may impact on a water resource (including 

tailings, waste rock and even haulroads constructed from mined material); 

i) altering a watercourse (as for c)); 

j) removing, discharging or disposing of water found underground (mine dewatering). 

 

Relevant to Pan Palladium, DWEA has issued Government Notice 704 (known as Regulation 

704, 4 June 1999) which is intended to protect water resources from mining activities.  

Most impacts must be managed according to Condition 4, which describes the location of 

infrastructure and mining activities, Condition 6, which deals with the capacity 

requirements of clean and dirty water systems and Condition 7, which describes the 

measures which must be taken to protect water resources. 

 

A number of issues relating to water and waste management would critically still need to 

be addressed by Pan Palladium in the water license application.  These include the issues 

listed below which need to be considered in light of the receiving water resources. 

• Supply of water to the mine 

• Changes to surface and groundwater drainage patterns which may affect the quantity 

and frequency of water reaching downstream water users.  Flooding downstream and 

within the mine site needs to be addressed. 

• Loss of runoff to the catchment resulting from containment of dirty water arising from 

mine residue deposits and plant areas.  

• Dirty water management to avoid contamination of surface and ground water 

resources (dirty water containment, pollution prevention measures, seepage collection, 

lining etc. will need ensure compliance with Regulation 704). 



 

Project Name: Pan Palladium Grass Valley Project Page 13 of 28 
Report Title: Environmental Pre Feasibility Study 
Project Number: 090252 
Date: August 2009 

• Waste management of mine residue deposits (method of deposition, pollution potential 

of wastes and risks to water resources etc). 

• Storm water management and infrastructure, in particular: 

o separation of clean and dirty water; 

o engineering requirements (capacity); 

o water release control to avoid erosion. 

o holistic water management to show optimal water use with minimum 

wastage (opportunities for reuse/recycle) 

 

These water use licenses need detailed design information prior to approvals being applied 

for, and the water use licenses need to be in place before commencing construction.  

However, as certain water uses commence at construction (e.g. removal of underground 

water) and the WUL application process can take between six months to a year depending 

on their complexity, it is generally accepted that the EIA/EMP and WUL need to run in 

parallel as far as possible.  According to the environmental legal risk assessment 

conducted by IMBEWU (2002), there is a risk that should the EIA demonstrate significant 

impacts, it is likely that DWAF will be reluctant to approve the WULs. 

 

4.2. Supply of water to the mine 

As the proposed operations involve the treatment of a large amount of ore, it is expected 

that the water requirement will be significant (approximately 0.75 m3 water per ton of ore 

milled).  This is mostly due to the large amount of water lost to evaporation and that 

contained in the fine tailings material.  In reality it may be possible to reduce this 

requirement to 0.6 - 0.7 m3 water/ton ore milled once the mine is operational.  DWEA 

would want to see a commitment to recycling and reusing as much water as possible. 

 

The project is situated in an area which does not have large surface water resources and 

where there are a number of competing uses for water.  Water for any new large mining 

development will have to be pumped over large distances thus increasing the cost 

markedly. 

 

A small part of the water requirement for the Grass Valley Project can potentially (subject 

to DWEA approval) be met by groundwater, but it is not sustainable and it is expected that 

in order to guarantee water supply for the mine, a surface water provision option will be 

unavoidable.  The Nyl River can not be used to supply water due to the sensitivity 

associated with the wetlands.  Water will therefore have to be sourced from further afield 

and consequently, the construction of a pipeline and the cost of purchasing water should 

be budgeted for. 
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4.3.Floodlines 

One of the design features incorporated into the Northern Pit layout is the design of a 

stormwater diversion / deflection berm.  Knight Piesold, using the existing 5m contour 

interval data available, undertook initial floodline calculations on the Nyl River.  The 

preliminary floodline calculations indicate that without the diversion berm, the Northern Pit 

would encroach on the 1:50 year floodline. The location of the Northern Pit in relation to 

the floodlines is shown in Figures 1 and 2 below.  As outlined in Section 2.2, according to 

Regulation 704 of the National Water Act, no open cast mining may occur within the 1:50 

year floodline, and no mining infrastructure within the 1:100 year flood line or within 100m 

from any watercourse.  In order to protect the open-pit from flooding and to keep 

stormwater out of the open-pit, a water diversion berm would need to be constructed to 

deflect the Nyl River should it rise to this level.  The concern would be that this diversion 

infrastructure would itself need to be within the floodline and as such would require to be 

approved by DWEA, in terms of the Water Act.  In addition, potential encroachment of pit 

within to within the 1 in 50 year flood line would need to be motivated to DWEA and 

exemption from the Government Regulations GN704 obtained. 

 

The following work is still required during the feasibility study: 

• Aerial survey to produce a 1m contours interval to determine the positions of the 

floodlines more accurately; 

• Design and construction of a stormwater diversion berm, this berm would need to be 

discussed and approved by DWEA as it would require to be registered as a water use in 

terms of impeding the flow of a river; 

• Construction of the berm (if approved by DWEA) would need to be in place prior to 

commencing the open-pit excavation. 
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FIGURE 1  1:35 000 MAP SHOWING THE LOCATION OF THE PITS IN RELATION TO THE 1:50 AND 1:100 YEAR FLOODLINES.  
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FIGURE 2 GOOGLE EARTH IMAGE SHOWING THE LOCATION OF THE PITS IN RELATION TO 

THE 1:50 AND 1:100 YEAR FLOODLINES.  

 

4.4. Other water related issues to be addressed in the feasibility study 

In order to obtain the Water Use License a number of leach tests on the mined and 

processed material needs to be undertaken during the feasibility stage.  The leachability of 

the material used for the diversion berm, in the waste rock, for the construction roads and 

the thickened tailings material will need to be tested.  Final designs would need to take the 

results of these tests into consideration with the design of pollution control and prevention 

features. 

 

Finally, Grass Valley would need to consider how to deal with the excess groundwater 

entering the workings.  Once the water has entered the open pit it would need to be 

contained, treated and thereafter released, with a DWEA permission for discharge.  The 

whole mine water balance would require careful consideration. 

 

Key 
         North and South Pits                             1:50 year flood line 
         Farm Boundary                                     1:100 year flood line 
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5. POTENTIAL ENVIRONMENTAL IMPACTS 

5.1. Terrestrial and Wetland Ecology 

The study area supports a rich and diverse aquatic fauna specifically in terms of the 

waterbird community.  The maintenance of the floodplain as a whole and the sustenance of 

the complex ecological processes associated with the system depend on the continued 

existence of floodplain habitat and on a continued supply of run-off water in the cyclic 

manner that exists at present (Tarbotton, 1987).  Any development in the area should 

take cognisance of these aspects.  The major consideration around any development 

should therefore be not to affect any of the ecological driving forces currently maintaining 

this wetland system which includes run-off patterns, ground water and maintaining the 

overall integrity of the wetland both riparian as well as within the vleiland itself.  

 

The construction and operation of the open cast pits could result in dewatering of aquifers 

and decreased flow of the Nyl River.  The Nyl River traverses the property and has a 

Ramsar site upstream of the proposed project, the Nylsvley Nature Reserve. The location 

of the Nylsvley Nature Reserve and Nyl River Floodplain in relation to the proposed pits can 

be seen in Figure 3 below.  The impacts on the Nyl River could therefore impact on the 

functioning of the river and wetland systems   Should the Grass Valley project proceed to 

feasibility stage it, will require an official Environmental Impact Assessment (EIA) in terms 

of national legislation, special consideration must be given to all possible impacts that 

could be associated with the Ramsar site. 
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FIGURE 3 GOOGLE EARTH IMAGE SHOWING THE LOCATION OF THE PROPOSED GRASS VALLEY PROJECT AND OPEN PITS IN RELATION TO THE NYL 

RIVER FLOODPLAIN AND THE NYSLVLEI NATURE RESERVE.  
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5.2. Groundwater 

Potential impacts of the proposed project on the groundwater and surrounding 

environment include:  

• the dewatering of the aquifers in the vicinity of the mine, 

• dewatering of the river,  

• the reduction of the regional storage capacity,  

• the degradation of water quality due to the mining activity, and  

• decreased water table for agricultural demands and natural wetland mechanisms.  

 

The impacts upon the groundwater environment were evaluated by DWA by means of a 

basic numerical model depicting the proposed project.  However, due to the limited 

number of water level measurements and absence of transient water level data within the 

study area, it was decided to model the area with only the available data, and also to 

incorporate regional values for hydraulic parameters where possible. 

 

A simplified numerical model was developed to gain an indication of the order of 

magnitude of the impacts.  Risks posed to the proposed project by the groundwater 

include potential significant pit ingress, slope stability, costs involved in treatment of water 

prior to discharge to the environment and production difficulties associated with wet 

conditions. 

 

The results from the preliminary modeling indicated that a significant volume of water 

would need to be dewatered per day to allow for safe operations.  It is necessary to 

incorporate the well field design around the perimeter of the open pit in the final modeling.  

The well field’s impact on the adjacent Nyl River would also need to be clearly understood.  

The final model will also include the detailed mining plan to obtain a timeframe for the 

construction of the various phases of the well field.  The ingress derived from the initial 

modeling, indicates significant groundwater volumes within the pit, if dewatering is not 

considered. 

 

Hearne (1990) highlighted a number of concerns regarding the impacts of wet conditions 

on the pit operation, including: 

• Running surface will decay quickly due to the high proportion of expansive clays within 

the weathered zone, 

• Large inflows may lead to flooding and therefore interruption of operations, 

• High pore pressure will lead to the design of shallower pit angles and therefore more 

costly strip ratios and taking the pit wall potentially further into the floodplain, 

• Problems may be encountered with blasting, i.e. usage of different explosive types and 

complications in preventing blast holes from collapsing, 

• The wear and tear of equipment will increase thus increasing operating costs, 

• Cost for the treatment of contaminated water from the pit, 
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• Wet material will increase the weight per volume of ore hauled from the pit; this could 

have an impact during the later and therefore deeper mining stages. 

 

The lowering of the regional aquifer could impact the groundwater yield for surrounding 

farmers.  In addition, the lowering of the regional aquifer could have downstream impacts 

on the Nyl River and the Nylsvley Ramsar Site. 

5.3.Surface water 

The Northern Pit is located approximately 500m from the Nyl River, and the preliminary 

floodline calculations indicate that without a diversion berm, the Northern Pit would 

encroach on the 1 in 50 year floodline (see Figure 1).  In order to protect the open-pit 

from flooding and also to keep stormwater out of the open-pit, a stormwater diversion 

berm will be designed to deflect the Nyl River should it rise to this level. 

5.4.Soils 

The red Hutton soils should not be considered as being of a sensitive or unique nature as 

they could be stripped, stockpiled and utilised for rehabilitation of the area such that the 

land capability would be still be reasonably high, although they may be better suited to 

perennial pastures than annual cropping. 

 

The bushveld areas (Mispah/Glenrosa soils) should be considered as more sensitive to 

being disturbed than the arable areas, as the thornbush grassveld complex of vegetation 

grows well in the shallow soil and rocky matrix which makes up the typical soil profile.   

This soil/rock layer would be difficult to strip and even more difficult to replace such that 

the same vegetation could again be established. 

 

5.5. Land Capability 

The construction of the proposed mine will result in the loss of land that is currently used 

for commercial agriculture.  However, some of the land agricultural capability can be 

restored by various techniques, although some soils can not be rehabilitated fully.  Due to 

its regional setting the area does have other capabilities such as ecotourism, game farming 

and agriculture, particularly on Volspruit with the high groundwater supply. 

 

5.6. Air Quality  

Dust will be the main impact on air quality along with vehicle emissions.  Since dust is 

easily seen and perceived as an impact it is of high nuisance value hence the impact can 

be regarded as of medium significance.  Mitigation such as dust suppression should be 

implemented.  The use of a commercially available dust inhibitor on the gravel road 

surfaces such as Dustex or similar is recommended rather than using additional water.  An 
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Air Quality Impact Assessment will need to be conducted to determine the extent of the 

impact of the proposed development on the ambient air quality.  

 

5.7. Visual 

Visual impact on landscape quality is concerned with physical changes introduced to a site 

by a new development activity.  Mining operations will be visible from some vantage points 

including the N1 toll road from Polokwane.  The stormwater diversion berm, waste rock 

dump and tailings dam will be permanent features and mitigation measures will be 

required.  The tailings dam has been positioned behind the hillock near to the southern 

orebody which will partially shield it from view.  Topsoil needs to be conserved for 

rehabilitation and ongoing re-vegetation of the slopes will be required.  A rehabilitation 

plan will form part of the overall EMP. 

5.8.Noise 

In general noise is not expected to be a severe impact.  However a noise impact 

assessment will be required to determine the presence of any receptors in the area. 

 

5.9. Social 

Opposition by the public and/or other stakeholders could present a problem for the Grass 

Valley Project should the project progress to the next phase.  However, provided a 

thorough and effective consultation process is implemented in following phases of the 

project, we believe that stakeholder opposition could be effectively managed.  The 

opposition to the proposed mining development is however expected to be significant with 

the potential for a legal challenge and a long delay in the final implementation programme 

being anticipated.  The environmental impact assessment and water use licence application 

procedure would both require extensive public participation.  

 

5.9.1.Summary of I&AP reaction 

Limited consultation took place during the Pre-Feasibility Phase and initial Exploration 

Phase.  The landowners on the various portions of Volspruit 326 KR were updated on the 

current status of the project in a letter sent in June 2009.  The letter informed the 

landowners of the update to the environmental chapter of the Pre-Feasibility Study.  

Reaction to the letter was mixed. 

 

Mr. De Klerk, owner of Portion 1, voiced strong objection to the proposed project.  Mr. De 

Klerk informed Prime Resources that he would be contacting his legal advisor and that all 

meetings would have to be attended by his legal advisor.  Mr. De Beer, owner of farm 

Portion 2 indicated that he had passed the letter on to the farmers union and that any 
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queries could be directed to them.  Letters were received from the farmers union, the 

Nylboerevereniging, a division of the TLU- Transvaal Landbou Unie, indicating that all 

correspondence and consultation should be conducted through the Union, and that all 

further prospecting should be conducted in accordance with the farmers union protocol 

(see Appendix 1).  

 

Mr Mazarro, owner of Portion 7, wanted to find out further information about the project 

and stressed the need for landowners to be informed throughout the process.   

 

A call was also received from a neighbouring landowner, Mr N Venter, who wanted further 

information about the project and stressed the need for all landowners in the area to be 

thoroughly consulted during subsequent phases of the project.  

 

A list of the I&APs can be seen below in Section 5.9.2.  The Friends of Nyslvley, a 

conservation group which focuses on conserving and managing the Nylsvley Reserve and 

Nyl floodplain, have also voiced their objection to the proposed project.  

 

In summary therefore, subsequent phases of the Grass Valley project will need to involve 

careful and thorough consultation with the affected landowners, as well as surrounding 

landowners and their legal representatives, authorities and NGOs. 
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5.9.2.  I&AP database 

NAME FARM PORTION 
NUMBER/ 
ASSOCIATION 

CONTACT 
TELEPHONE 

POSTAL 
ADDRESS 

E MAIL 
ADDRESS 

NOTES 

P J de Klerk 
Phlippie 

Volspruit 326 KR Portion 

1 

015 4914482 
082 9440766 

Posbus 1502 
Mokopane 
0600 

volspruit@potties.c
o.za 

Expressed concern about the project and insisted 
that all future correspondence and meetings take 
place in the presence of his legal advisor.  

E de Beer 
Dewald 

Volspruit 326 KR Portion 

2 

015 4913358 
082 4402165 
079 5112102 

Posbus 1796 
Mokopane 
0600 

shadew@vodamail.
co.za 

Indicated that all future correspondence must be 
conducted through the farmers association.  

Lukie Steenkamp 
Kariena 

Volspruit 326 KR Portion 

5 

015 4915170 
083 4584757 
083 4075682 
015 4918541 

Posbus 98 
Mokopane 
0600 

Vaalkop0@absama
il.co.za 

 

Mario Mazzaro Volspruit 326 KR Portion 

7 

015 2953663 
082 8023663 

P.O. Box 394 
Florapark 
Polokwane 
0700 

 Phoned to find out more information about the 
project.  Wanted confirmation that all surrounding 
landowners would be consulted. 

Lukie Steenkamp 
Kariena 

Volspruit 326 KR Portion 
8 

015 4915170 
083 4584757 

  
 

 

Nico Venter Pladorings 0825622730   Phoned to find out more information about the 
project. Wanted confirmation that all surrounding 
landowners would be consulted.  

Walkie Kruger Chairperson, farmers 
union (Nylboere 
vereniging)  

082 4511029    
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6. BANKABLE FEASIBILITY STUDY AND EIA/EMP  

Should the Grass Valley project progress further to Bankable Feasibility phase, or to a full 

feasibility there are several requirements that will need to be met in order to comply with 

legislation and best practice, including a public participation process.  To date no formal 

public participation has taken place, although the landowners on the affected farm portions 

were made aware of the pre-feasibility study and obviously informed of the exploration 

(drilling) that was taking place. 

6.1.Public Participation  

The public participation process allows Interested and Affected Parties (IAPs) the 

opportunity to contribute to the study by raising issues or concerns regarding the project.  

To ensure the participation of the authorities and IAPs, the following activities will need to 

be undertaken during Scoping Phase:  

• Site visit and meeting with regulatory, district and local authorities;  

• Meeting with local stakeholders and other community representatives; and 

• Meetings with specialist interest groups.  

 
The public involvement process along with the baseline information and the expertise of 

the environmental and other technical and specialist consultants will be used to identify 

and explore any potential environmental and social impacts that may arise from the 

proposed project, and to suggest further specialist studies that will need to be undertaken 

in the EIA phase. 

 

6.2. Scoping Study 

In brief, a scoping study would need to be undertaken as per the MPRDA and NEMA, which 

includes a public participation process involving formal meetings with authorities and 

interested parties.  The Grass Valley feasibility study would need to ensure that the public 

participation process is detailed, comprehensive and inclusive of all relevant groups.   

 

6.3.Environmental Impact Assessment (EIA) 

The EIA will involve specialist studies, which will need to be conducted to determine the 

impacts that may arise from the proposed project and to identify mitigation and 

management measures to be implemented.  The proposed specialist studies that will be 

needed in the EIA will include: 

• Groundwater/hydrogeology 

• Surface Water 

• Wetlands 
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• Ecology (terrestrial and aquatic) 

• Air Quality 

• Noise 

• Socio-Economic 

The outcomes of the specialist studies are then incorporated into the EIA and the impacts 

rated according to the severity, duration, extent and likelihood.  As outlined above, the 

DWA fatal flaw analysis (DWA 2002) identified a number of potentially significant 

impacts, but none that they regarded (with the technical information currently available) 

as being unacceptably high to be classified as a fatal flaw.  

The impacts associated with surface water provision have been summarised but have to be 

assessed together with other users in the region and on a regional scale.  Annexure 2 

details the generic information required for a typical groundwater investigation. 

 

A final mine plan and mine design would be required prior to conducting the EIA.  The 

position and size of mine residue facilities (i.e. waste rock and tailings) will determine 

whether impacts are manageable or will require additional environmental mitigation.  The 

EIA will be used to complete the Environmental Management Programme (EMP). 

 

6.4. Environmental Management Programme 

An EMP is required in terms for the MPRDA for every mining right application.  The EMP 

details the mitigation and management measures identified for the impacts detailed in the 

EIA for the proposed project.  The EMP commits the mine management to the 

environmental mitigation measures to be adopted by the Mine, during the construction, 

operation, de-commissioning, closure and post closure at the operation. 

 

6.5. Social and Labour Plan 

In terms of the new MPRDA an application for a mining right must also be accompanied by 

a social and labour plan (SLP).  The SLP must include the following information: 

• Human resources development programme 

• Local economic development programme 

• Management of downscaling and future retrenchments 

 

The Grass Valley Project must also provide financially for the implementation of the social 

and labour plan listed above. 
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6.6. Environmental Budget for Bankable Feasibility Study  

A preliminary cost estimate was calculated for the environmental requirements of a typical 

Bankable Feasibility Study and associated study required for the Grass Valley operation 

taking into account the sensitivity of the receiving environment. 

Item Responsible party Budget price ex VAT Timing 

Ground water, 

including drilling 

Geohydrologist / 

Groundwater 

Modelling 

R 1 300 000-00 6 months 

Public Participation Environmental  

Scientist / Public 

Involvement 

facilitation 

specialists 

R 450 000-00 4 months initially 

but then ongoing 

for duration 

Specialist Studies 
• Surface Water 

including floodlines 

• Wetlands 

• Soil and land 
capability 

• Ecology (terrestrial 
and aquatic) 

• Air Quality 

• Noise 

• Traffic 

• Blasting and 
Vibrations 

• Heritage 

• Socio-Economic 

Various Specialists R 950 000-00 6 months 

Water Use License 

Application 

Environmental  

Scientists 

R 500 000-00 8 months (with up 

to 2/3 years for 

full DWEA 

approval) 

Social & Labour Plan Social Scientist R 250 000-00 4- 6 months 

EIA/EMP Environmental 

Scientist 

R 400 000-00 6 months 

Preliminary Total Excl 

VAT 

 R 3 850 000-00  

 

6.7.Additional budgetary requirements 

Apart from the estimated costs of the environmental impact assessment listed above, it is 

apparent that the Grass Valley project would require significant additional environmental 



 

Project Name: Pan Palladium Grass Valley Project Page 27 of 28 
Report Title: Environmental Pre Feasibility Study 
Project Number: 090252 
Date: August 2009 

infrastructure to be designed during the feasibility study and then later implemented 

during the construction of the proposed mine.  Typical additional environmental 

infrastructure would include but not necessarily be limited to: 

• Stormwater diversion berm/s within the floodlines (if this is approved by DWEA) 

• Dewatering network / curtain to limit groundwater inflow into the Mine workings this 

need to be balanced with not dewatering the Nyl River and impacting on the water 

resources in the river (if this approved by DWEA). 

• The treating of a significant volume of groundwater / mine water 

• The controlled release of a significant volume of groundwater (if this is approved by 

DWEA) 

• Lining of the tailings dam basin to limit polluted water entering the groundwater 

regime. 



 

Project Name: Pan Palladium Grass Valley Project Page 28 of 28 
Report Title: Environmental Pre Feasibility Study 
Project Number: 090252 
Date: August 2009 

7. CONCLUSIONS AND RECOMMENDATIONS 

At this stage of the project it is still very difficult to categorically state that the Grass Valley 

Project is fatally flawed, as the assessment has not yet been completed, but as per the 

definition in the IEM guidelines, a fatal flaw is defined as any problem, issue or conflict 

(real or perceived) that could result in a project being stopped. An issue that cannot be 

eliminated / mitigated or managed to such a degree that reduces it from a significant 

impact to an impact with a medium, low or very low severity, would constitute a fatal flaw.  

 

A single significant impact which cannot be eliminated / mitigated or managed could result 

in a project being rejected or stopped by the authorities.  

 

It is clear from the previous work conducted, that there are a number of potential 

significant issues, which have already been raised in the Baseline Assessments and have 

been made collating the existing Environmental data, but as yet these issues have not 

been assessed in a formal impact assessment process. 

 

It is possible however to highlight areas that are significant and which could potentially 

be regarded as fatal flaws once the assessment is completed, which are as follows.  

•Groundwater 

o Preliminary groundwater measurements in the area indicate the 

potential for an above average amount of inflow into the open-

pits, which could have multiple significant impacts including the 

dewatering of the aquifers in the vicinity of the mine, dewatering of the 

river, a reduction of the regional storage capacity, degradation of 

water quality due to the mining activity, and decreased water table for 

agricultural demands and natural wetland mechanisms 

•Surface water 

o Part of the northern pit falls within the 1:50 year floodline.  A fatal 

flaw - to that section of the northern pit - unless an exemption 

is granted by DWEA. 

o The proposed mine is situated 40km from the Nylsvley Ramsar wetland 

site. 

o Should the EIA demonstrate significant surface water impacts, it is 

likely that DWEA will be reluctant to approve the required Water Use 

Licences (Imbewu Enviro-Legal Specialists 2002) 

•Ecology 

o The Nyl Floodplain plays an important role with respect to the breeding 

of many Red Data waterbird species, and also waterbirds in general.  

The Nyl Floodplain supports more waterbird species and is visited by 
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more Red Data bird species than any other wetland in the country 

(Gittens, 1995) 

 

•Stakeholder Opposition 

o Strong stakeholder resistance to the project is anticipated.  The 

conservation group - Friends of the Nylsvley and several local farmers 

have voiced their objections to the proposed mine development. 

 

It is therefore recommended that subsequent phases of the Grass Valley project include 

detailed groundwater, surface water and ecology studies in order to correctly determine 

whether any fatal flaws exist.  The next phase should also include a comprehensive public 

participation process. 

 

The cumulative impacts of the proposed project will also need to be carefully considered in 

the next phase of the project.  The interrelation between the impacts on the ground and 

surface water, and the associated impact of these on the Nylsvley Reserve are of particular 

concern.  The combined cumulative impact of the proposed project on the Nyl River system 

could therefore present a fatal flaw to the project once the assessment has been 

conducted. 

 

In conclusion, the feasibility study for the Grass Valley project will involve significant costs, 

and a high potential exists for time delays in the granting of the requisite permits and 

authorisations.  In addition, given the complexity of the impacts and the potential 

cumulative effect on the receiving environment, the probability of being granted all the 

required permits and authorisations is low and difficult to quantify exactly, until the full 

assessment has been completed. 
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Annexure 1: Correspondence with landowners 























 

 

Annexure 2 : Typical stage of a Groundwater Impact Assessment Investigation 

 

Desktop Study: 

The investigation will begin with a desktop study of the geology and hydrogeological maps in 

the study area will be conducted.  

 

This will generate an initial conceptual model of the hydrogeological and surface water 

conditions within the area.  Data shortfalls will be identified following the desktop study. 

 

The sources of data will include mine records, mine plans, exploration data, hydrogeological 

maps and databases, previous reports and existing documents. 

 

Hydrocensus: 

A hydrocensus of all available groundwater users, usage, springs, seeps and boreholes will 

be conducted following the desktop study. The landowners within the study area will be 

visited and their boreholes assessed to gain an understanding of flow gradients and the 

hydrogeological conditions existing within the area.  

 

Careful note will be made of any possible compartments that are encountered during the 

hydrocensus investigation as well as any potential contamination sources. 

 

Groundwater samples will be collected during the borehole census in order to ascertain the 

ambient water quality and any contaminated groundwater.  

 

Drilling phase: 

It is expected that a maximum of eight (8) boreholes, with depth no greater than 30 m, will 

be drilled during this phase of the project. Should sufficient data be obtained during the 

hydrocensus then the number of boreholes will be reduced. 

 

These drilling targets will be geophysically sited, based upon available data and the 

hydrocensus results, across the 16 000 ha area.  

 

A hydrogeologist will log and record all relevant geological and hydrogeological information, 

thereby giving a further foundation to the conceptual model of the area.  

 

Aquifer testing: 

Aquifer testing is a necessary procedure to gain information of the aquifer parameters 

present. The aquifer parameters that will be available following analysis and data 

interpretation of the aquifer test data are the hydraulic conductivity (k), transmissivity (T) 

and storativity(s). 

 



 

 

In order to obtain representative data across the entire study area, aquifer testing will be 

conducted on four (4) existing hydrocensus boreholes and eight (8) of the investigation 

percussion boreholes. The aquifer testing of the hydrocensus holes will be conducted during 

the drilling phase. On completion the aquifer testing can then continue on the drilled 

boreholes. This will present the optimal procedure in terms of time management for this 

project.  

 

Groundwater samples will be taken during the testing. 

 

Effects / Assessment of the potential for dewatering: 

The assessment of the potential for dewatering, and the effects thereof on the environment 

and the aquifer will be investigated during a water balance of the area, following the 

gathering of data from the hydrocensus, drilling and aquifer test interpretation.  

 

These data, combined with National Groundwater Database (NGDB) data and geological and 

hydrogeological maps of the study area will be used to construct this empirical water balance 

for this study area.  

 

Aquifers will be classified and aquifer hydraulic parameters will be used to construct and 

calibrate a groundwater model to predict expected inflows and dewatering volumes at the 

mine. Based on the model, predictions regarding the zone of influence around the proposed 

mine, and the possible impact on surrounding groundwater users will be compiled. 

 

Water Quality assessment of pre-mining conditions: 

The pre-mining water quality will be assessed and interpreted following the aquifer testing of 

the proposed twelve (12) boreholes.  

 

This will allow for purged (representative) samples to be taken, thereby giving accurate data 

as to the ambient groundwater quality. The samples will be analysed at a SANAS accredited 

chemical laboratory.  

 

Possible sources of contamination will be assessed and samples will be taken in these areas 

to determine variations in the groundwater chemistry.  

 

Acid – Base accounting: 

The acid – base potential of the hanging and foot wall, waste rock, discard, and tailings will 

be determined, (if samples are currently available). The samples will be taken at specific 

depths in various lithologies encountered so as to gain an overall understanding of the acid – 

base potential.  

 

The acid – base accounting samples will be sent to an accredited laboratory and the data will 

be analysed and comments will be made regarding risks, stockpiling, and rehabilitation. 



Y X

ABDUL 24.34726 28.9371 Abdulla unknown more than 24 Irrigation 6.18 450

DEK1 24.37587 28.97 De Klerk unknown within24 Domestic 24.86 0

NYL1 24.31476 28.9507 - - - River - -

GV1 24.29885 28.9847 E. Wroe unknown within24 Domestic 31.15 200

GV2 24.29966 28.9816 E. Wroe unknown within24 Domestic 25.3 0

GV3 24.29395 28.9907 Not at home unknown within24 Domestic 29.8 350

GV4 24.29729 28.9913 Mandev unknown within24 Domestic 29.4 0

GV5 24.31797 28.9866 K. Kusbach unknown currently Domestic 28.8 315

GV6 24.32036 28.9707 Mine unknown within24 Domestic no access NA

GV7 24.31494 28.9621 Not at home unknown 24+ Irrigation 23.42 550

GV8 24.33496 28.9737 Niemcor unknown 24+ Irrigation 37.75 270

VOLS1 24.3678 28.9636 D. De Beer 9 within24 domestic and Irrigation 27.85 0

VOLS2 24.36994 28.9646 D. De Beer 5 currently Irrigation no access NA

VOLS3 24.37002 28.9641 D. De Beer 4 currently Irrigation 23.81 0

VOLS4 24.3699 28.965 D. De Beer unknown never Not in use 24.3 0

VOLS5 24.37435 28.9631 D. De Beer 5 currently Irrigation 16.1 0

VOLS6 24.3749 28.9636 D. De Beer 6 currently Irrigation 14.73 220

VOLS7 24.37607 28.9546 D. De Beer unknown 24+ Irrigation no access 0

VOLS8 24.37545 28.9546 D. De Beer unknown 24+ Irrigation 9.98 0

VOLS9 24.3747 28.955 D. De Beer unknown 24+ Not in use 10.7 490

VOLS10 24.37377 28.9558 D. De Beer unknown 24+ Irrigation no access NA

VOLS11 24.37355 28.9603 D. De Beer 4 24+ Irrigation 15.17 0

VOL1 24.3463 28.9479 P.J. De Klerk unknown never Not in use (old core holes) 6.42 500

VOL2 24.34568 28.9479 P.J. De Klerk unknown never Not in use (old core holes) 6.85 500

VOL3 24.3459 28.9481 P.J. De Klerk unknown never Not in use (old core holes) 7.6 600

VOL4 24.34185 28.9463 P.J. De Klerk 33 24+ Irrigation no access NA

VOL5 24.35399 28.9543 P.J. De Klerk 6 24+ Irrigation no access NA

VOL6 24.35235 28.9512 P.J. De Klerk 7 24+ Irrigation no access NA

VOL7 24.34757 28.9515 P.J. De Klerk 8 24+ Irrigation no access NA

VOL8 24.34806 28.9523 P.J. De Klerk unknown 24+ Irrigation no access NA

VOL9 24.34882 28.9533 P.J. De Klerk 3 24+ Irrigation no access NA

VOL10 24.34799 28.9554 P.J. De Klerk unknown 24+ Irrigation no access NA

VOL11 24.34753 28.9558 P.J. De Klerk unknown 24+ Not in use 20.08 100

VOL12 24.34806 28.9571 P.J. De Klerk 3 24+ Irrigation no access 0

VOL13 24.35341 28.9561 P.J. De Klerk 3 within24 Domestic 24.19 350

VOL14 24.35528 28.9533 P.J. De Klerk 3 within24 Domestic no access NA

VOL15 24.35458 28.9538 P.J. De Klerk unknown 24+ Irrigation no access NA

VOL16 24.35048 28.9472 P.J. De Klerk unknown 24+ Irrigation no access NA

BOK1 24.37809 28.9726 J. De Klerk unknown within24 Domestic 7.53 0

BOK2 24.37719 28.9733 J. De Klerk unknown within24 Domestic no access 0

BOK3 24.37763 28.9723 J. De Klerk unknown within24 Domestic 11.88 0

BOK4 24.39179 28.9668 J. De Klerk unknown 24+ Not in use 15 0

BOK5 24.39167 28.9662 J. De Klerk unknown 24+ Irrigation 15.26 0

BOK6 24.39013 28.9673 J. De Klerk unknown 24+ Irrigation 15.2 0

BOK7 24.39196 28.9679 J. De Klerk unknown 24+ Irrigation 15.32 250

BOK8 24.39198 28.9659 J. De Klerk unknown 24+ Irrigation no access NA

BOK9 24.39184 28.9709 J. De Klerk unknown 24+ Irrigation no access NA

BOK10 24.38975 28.972 J. De Klerk unknown 24+ Irrigation 15.15 0

BOK11 24.39257 28.9746 J. De Klerk unknown 24+ Irrigation 16.34 0

BOK12 24.39579 28.9721 J. De Klerk unknown 24+ Irrigation no access NA

VOL17 24.34225 28.9458 P.J. De Klerk 2 never Newly Drilled 8.38 150

VOL18 24.34219 28.9524 P.J. De Klerk 1 never Newly Drilled 19.5 NA

VOL19 24.34509 28.9525 P.J. De Klerk 3 never Newly Drilled 15.3 340

VOL22 24.3424 28.9524 P.J. De Klerk 15 never Not in use 13.53 0

VOL20 24.3475 28.944 P.J. De Klerk 8 never Newly Drilled 1.6 500

VOL21 24.34725 28.9489 P.J. De Klerk 3 never Newly Drilled 7.8 230

Static water 

level (mbgl)

Collar 

Height 

(mm)

Coordinates Borhole 

Number
Owner

Estimated 

Yield (l/s)

When last 

pumped
Use



ABDUL Abdulla Irrigation 6.18 Rondeboschje 295 KR

GV5 K. Kusbach Domestic 28.8 Grasvally293KR

GV6 Mine Domestic no access Grasvally293KR

GV7 Not at home Irrigation 23.42 Grasvally293KR

GV8 Niemcor Irrigation 37.75 Zoetveld 294 KR

VOLS1 D. De Beer domestic and Irrigation 27.85 Volspruit 326 KR Portion 2

VOLS2 D. De Beer Irrigation no access Volspruit 326 KR Portion 2

VOLS3 D. De Beer Irrigation 23.81 Volspruit 326 KR Portion 2

VOLS4 D. De Beer Not in use 24.3 Volspruit 326 KR Portion 2

VOLS5 D. De Beer Irrigation 16.1 Volspruit 326 KR Portion 2

VOLS6 D. De Beer Irrigation 14.73 Volspruit 326 KR Portion 2

VOLS7 D. De Beer Irrigation no access Volspruit 326 KR Portion 2

VOLS8 D. De Beer Irrigation 9.98 Volspruit 326 KR Portion 2

VOLS9 D. De Beer Not in use 10.7 Volspruit 326 KR Portion 2

VOLS10 D. De Beer Irrigation no access Volspruit 326 KR Portion 2

VOLS11 D. De Beer Irrigation 15.17 Volspruit 326 KR Portion 2

BOK1 J. De Klerk Domestic 7.53 Bokpoort 328 KR

BOK2 J. De Klerk Domestic no access Bokpoort 328 KR

BOK3 J. De Klerk Domestic 11.88 Bokpoort 328 KR

Borhole 

Number
Use Static water level (mbgl) Farm nameOwner
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