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SUMMARY 

 

This report presents the results of dolomite stability investigations conducted for the proposed 

township proclamation for the Fuel Cells Plant Development in Geduld on a portion of Impala 

Platinum property in the City of Ekurhuleni, Gauteng Province.  The site is located on colluvial 

soils of the Quartenary Stage, which overlies dolomite and chert of the Malmani Subgroup of 

the Chuniespoort Group, Transvaal Sequence.  The investigations involved field inspections, a 

review of available data, a comprehensive borehole drilling programme and soil profiling. 

 

Based on the fieldwork, borehole profiles, geological and hydrogeological data gathered 

during site investigation of the area is subdivided into three Inherent Risk Classification, 

namely: Inherent Risk Class 3/6, Inherent Risk Class 3/7 and 6/7.  Part of the site is 

characterised as developable with areas that may need precautionary or certain remedial 

measures. 

 

The site is sub-divided into Dolomite Sub-Areas defined in terms of SAICE guidelines for 

dolomite and according to the proposed method for dolomite land hazard and risk 

assessment designations.  These classification systems are defined in the report.  The 

Dolomite Sub-Areas provide guidance for the planning of the site during the implementation 

phases of the development using the boreholes drilled and the available information. 

 

Minimum precautionary measures are also included in the report. 
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DOLOMITE STABILITY REPORT FOR THE TOWNSHIP PROCLAMATION OF FUEL CELLS PLANT 

DEVELOPMENT ON A PORTION OF IMPALA PLATINUM PROPERTIES IN CITY OF 

EKURHULENI, GAUTENG PROVINCE 

1 INTRODUCTION 

This document details the outcome of surficial soils investigations for the proposed township 

proclamation as Fuel Cell Township in Geduld on a portion of Impala Platinum property in the 

City of Ekurhuleni, Gauteng Province.  The geotechnical investigations were conducted via 

fieldwork which included test pit excavations, soil profiling and sampling, and laboratory 

testing.  The geological and hydrogeological data were also gathered during site investigation 

process.  The geotechnical investigations were carried out to assess the geotechnical 

conditions of the site for the proposed development of new residential structures.  The 

purpose of the report is also to identify anticipated geotechnical constraints that may impact 

on recommendations for foundation and structural designs for the planned housing units and 

to subdivide the site into geotechnical (soil) Site Class.  The report also discusses the suitability 

of the in situ soils for the purposes of road and pavement construction and pipe bedding. 

 

Prana Consulting was appointed by BlackJills JV in January 2018 to conduct dolomite stability 

investigations for the proposed township proclamation as Fuel Cell Township in Geduld on a 

portion of Impala Platinum property in the Ekurhuleni Metropolitan Municipality in Gauteng 

Province.  The structural details of the proposed development were not available however it is 

understood that the structures will comprise of a single and two storey buildings.  Access roads 

and parking areas are also planned for the area. 

 

The report therefore documents an overview of the dolomite stability assessment via borehole 

drilling.  Risk classification of the site is based on dolomite stability assessment and 

characteristics of the subsurface conditions underlying the area that is currently experiencing 

dolomite related instabilities.  The report also describes the process that was undertaken 

during the dolomite stability investigations and it gives guidance on the development 

potential of the site. 

2 TERMS OF REFERENCE AND SCOPE OF WORK 

The report focuses on the dolomite stability investigations aimed at determining various 

dolomite related instabilities of the sub-surface ground conditions in accordance with the 

SAIEG guidelines, GFSH-2 guidelines and the SANS 10400-B guidelines.   

 

The dolomite risk assessment is based on the borehole logs, test pits, auger drilling and tests 

conducted in 2005 by Jones & Wagener (Pty) Ltd.  The investigations were conducted for the 
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proposed Ambatovy Refinery development which is located within the same vicinity as the 

proposed Fuel Cells Plant development.   

 

The dolomite risk assessment is conducted as per the recommendation by a Phase 1 

investigation conducted by BlackJills JV to determine the engineering characteristics of 

subsurface soil underlying the site for the proposed Fuel Cells Plant development.  The initial 

investigated was limited to a test pitting investigation. 

 

The dolomite stability assessment will assist in identifying anticipated geotechnical constraints 

in relation to the dolomitic conditions on site, that may impact adversely on the proposed 

development. 

 

The program of work includes: 

Desk study 

- Review existing data. 

Reporting 

- Data analysis and interpretation  

- Dolomite Hazard Characterisation of the site  

- Suitability of the site for use as a Fuel Cells Plant development 

- Dolomite Area Designation  

- Determination of geotechnical characteristics and provisional Soil Site Classes. 

- Foundation recommendations. 

- Construction materials (roads, pipe bedding, building materials) 

- Geotechnical zonation. 

- Other feasible land uses. 

 

The investigation process was conducted in order to determine the engineering parameters 

and properties of the near- and sub-surface soil conditions.  The process is also aimed at 

identifying anticipated geotechnical constraints that may impact on recommendations for 

foundations and related civil and structural design for the planned development 

 

3. SITE DESCRIPTION AND LOCATION 

 

The geotechnical investigations were conducted on a portion of Impala Platinum property in 

Geduld in the Ekurhuleni Metropolitan Municipality, Gauteng Province.  The site lies adjacent 

and to the north of Geduld Suburb which lies approximately 5 km to the north of Springs Town 

Centre and approximately 15 km to the south-east of Benoni. 
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The site comprises approximately 16 ha in extent of mostly greenfields land and it is generally 

square in shape.  Civil infrastructures such as bulk sewer and water services have not been 

installed across the site.  The site is bound by a railway line in the north, East Geduld Road in 

the east and Geduld Property Mines in the south and west.  The site for the proposed township 

establishment is accessible via Kings Avenue (R29) on to Cowles Street (M29) onto East Geduld 

Road (Figure 1). 

3 AVAILABLE INFORMATION 

The information that was used in the process of investigations and assessment of the site 

includes following: 

 

- Topographic maps of the Director of Surveys at a scale of 1: 50 000: Sheet 2628AC 

Alberton. 

- Geological Map of the GSO: Scale 1: 250 000 Sheet – Geological series 2628 East Rand. 

- Expansive Roadbed Treatment for Southern Africa: D J Weston (1980) 4th Int. Conf. on 

Expansive Soils, Vol. 1, Denver pp 339-360. 

- Soil Survey for Engineering, Brink Partridge and Williams (1982). 

- National Home Builders Registration Council: Home Builders Manual: Parts 1 and 2, 

Revision 1, February 1999. 

- Code of Practice: Assessment of the performance of housing units in South Africa. The 

Joint Structural Division of SAICE and IStructE. June 2000. 

- Geotechnical Site Investigations for Housing Developments – Generic Specification 

GFSH-2. National Department of Housing. September 2002 

- SAICE’s Guidelines for Urban Engineering Geological Investigations. 

- Schwartz, K. (1985). Collapsible soils. The Civil Engineer in South Africa, July, p379-393. 

- SAICE’s Guidelines for Urban Engineering Geological Investigations. 

- "Proposed method for dolomite land hazard and risk assessment in South Africa." by Buttrick, Van 

Schalkwyk, Kleywegt and Watermeyer 2001, Journal of the South African Institution of Civil 

Engineering, Volume 43, Number 2. 

- South African National Standard: Development of dolomite land, Part 1: General principles and 

requirements; SANS 1936-1: 2012 

- Impala Preliminary Geotechnical and Dolomite stability investigation for Ambatovy 

Refinery, Springs – FINAL Report No.: JW209/05/A326, September 2005 prepared by 

Jones & Wagener (Pty) Ltd 

- Site plans and aerial photographs supplied by the client. 

 

Figure 1 
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4 CLIMATE 

Based on the South African Explorer climatic data the average yearly rainfall in the Benoni area 

is approximately 579 mm.  This area generally receives most of its rainfall during the summer 

season with the maximum rainfall in January.  Minimum rainfall is experienced during the 

winter months with the lowest in July.  The average maximum temperature is approximately 

26°C in summer with the minimum during the winter months at approximately 16.4°C.  The 

site lies in an area with a Weinert N value that is less than 5, which indicates that chemical 

decomposition is the predominant form of weathering. 

5 TOPOGRAPHY AND DRAINAGE 

The topography of the investigated area is generally characterized by a gentle slope that falls 

toward the north-east.  The slope falls from approximately 1594 in the south-east to 

approximately 1586 in the north-west.  Outcrops and sub-outcrops were not encountered 

across the site.  Flat areas which may present retarded stormwater dispersion do occur across 

the site and erosion is generally via sheetwash. 

 

There are no major rivers, streams and/or drainage channels that traverse the site.  There are 

two earth dams that lie toward the north-east and north-west of the site.  Alexander Dam lies 

approximately 800 m to the north-east and Cowles Dam lies approximately 1 km to the north-

west of the site, Figure 1.  A non-perennial stream, the Blesbokspruit, striking in the east west 

direction and connecting the two dams lies approximately 150 m to the north of the site. 

6 GEOLOGY AND ANTCIPATED SOIL CONDITIONS 

6.1 Underlying lithologies from geological map 

The 1: 250 000 scale Geological Map, Sheet 2626 West Rand, indicates that the investigated 

area is located on colluvial soils of the Quartenary stage, which overlies dolomite and chert of 

the Malmani Subgroup of the Chuniespoort Group, Transvaal Sequence.  These lithologies are 

overlain by their weathered soil derivatives, which are in turn mantled by variable thicknesses 

of transported soils i.e. hillwash, aeolian, alluvium and/or colluvial materials (Figure 2). 

 

The various lithological units encountered on the sites are as follows: 

LITHOLOGY LITHOSTRATIGRAPHIC UNIT 
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Silts, sands, gravels, pedocretes 
Recent deposits of mixed origin (hillwash and 

colluvium) 

Colluvium Quaternary Stage 

Dolomite and chert 
Malmani Subgroup, Chuniespoort Group, Transvaal 

Sequence 

 

Dolomite and chert generally weather to a characteristic chocolate-brown residual soil, 

commonly known as wad or manganiferous earth (consisting of manganese and iron oxides).  

This soil is also highly compressible with good to very good internal drainage characteristics 

and is directly associated with dolomite related instabilities (i.e. formation of sinkholes and 

dolines).  Alluvial soils along drainage channels may also exhibit expansive characteristics.  

Aeolian soils may occur overlying dolomite and chert and they generally exhibit a highly 

collapsible fabric, (Figure 2). 

 

Residual soils derived from chert may also form silty sands that may exhibit a collapsible grain 

structure.  These soils may competently bear imposed loads when dry, however, when 

inundation occurs and the soil is under load the colloidal ‘bridges’ in these voided soils fail 

and the soil typically collapses into a denser state, leading to differential settlement.  The 

differential settlement may result in structural damage.  ‘Corners down’ cracking of buildings 

is often observed in areas of collapsing soils. 

 

Various forms of pedocretes (e.g. hardpan ferricrete, soft pan ferricrete, calcrete) form part of 

the altered transported and residual soils.  The transported materials consist of aeolian sand 

and colluvial soils.  Alluvial soils along drainage channels may also exhibit expansive 

characteristics.  Aeolian soils generally exhibit a highly collapsible fabric, (Figure 2). 
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6.2 Geology encountered from borehole drilling 

The site investigation was carried out via test pit excavation and borehole drilling.  Eleven 

boreholes were drilled across the site and they varied in depth between 16 m to approximately 

35 m in depth.  The borehole profiles indicate that the site is underlain by variable thickness 

of colluvial soils.  The colluvial soils overlie residual soils derived from diamictite, tillite, shale, 

chert and dolomite.  Dolomite bedrock was encountered between 9 m and 30 m. 

6.3 Geohydrology 

Dolomite sites occur within various Dolomitic Groundwater Compartments.  Some of the 

groundwater compartments have been dewatered resulting in lowering of the natural 

groundwater level.  Industry standards and requirements classify any site underlain by 

dolomite at a depth of 60 m in non-dewatered areas and 100 m in de-watered areas, as a 

dolomite site.  Groundwater drawdown generally has a negative impact on the dolomite 

stability of an area resulting in the increase in dolomite related instabilities.  The investigated 

area falls within the Vlakfontein/East Rand Basin Dolomitic Groundwater Compartment which 

is currently not dewatered, Figure 3. 

 

Groundwater was not encountered in any of the boreholes that were drilled.  It is anticipated 

that groundwater will be encountered at depth below 60 m in the investigated area.  Extraction 

of groundwater is not anticipated in the area and its surrounds therefore problems related to 

groundwater drawdown are not anticipated. 
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7 METHOD OF INVESTIGATION 

7.1 Desk study 

The investigation process generally begins with desk study where evaluation of available 

information is conducted.  The existing information may include: 

 

- Existing geotechnical reports of the area and/or its surrounds, geology maps, 

topographic maps and aerial photography of the site.  A report of by Jones & Wagener 

(Pty) Ltd, entitled ‘Impala Preliminary Geotechnical and Dolomite stability investigation 

for Ambatovy Refinery, Springs’, Report No.: JW209/05/A326” and dated September 

2005 was reviewed during the investigations. 

- Geology maps, topographic maps and aerial and satellite photography of the site. 

- Site layout plans of the area 

7.2 Gravity survey analysis 

The gravity survey data that was used was obtained from the Jones and Wagner report.  

The survey analysis was conducted by the Engineering and Exploration Geophysical Survey 

cc.  This gravity survey was conducted according to prevailing industry standards and 

practice.  Gravity points were set out on a 10 m and their elevations and positions were 

determined using a standard differential Geographycal Positioning System (GPS).  A Scintrex 

Autograv was used to take gravity readings. 

Data were reduced to relative Bouguer values using an elevation correction factor of 0.21 

mgals/metre.  A plane was fitted by regression to and then removed from Bouguer data set. 

The plane is taken to represent the regional gravity trend and the residual gravity was 

determined by removing this plane from the Bouguer data. The residual field was adjusted 

by a constant after drilling data was made available, so that the values on average better 

represent depth to bedrock at the boreholes.  The gravity survey analysis is included in 

Appendix 1. 

7.3 Field Reconnaissance 

The desk study process was followed by field reconnaissance investigation which mainly 

involved a walk over survey.  The walk over survey was undertaken to develop a clearer 

perspective of the actual site conditions including the layout of the area, accessibility, 

geomorphology, geology, etc. Some of the pertinent information evaluated such as 

outcrop/scattered outcrop, storm water runoff, etc., are mapped during this reconnaissance 

stage.  Citing of test pit, boreholes and profile positions was also conducted during this 

investigation phase. 
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7.4 Field Investigation 

The site was investigated via test pit excavation and borehole drilling.  Test pits were excavated 

during the initial investigations by Jones & Wagner investigation program and also the Black 

Jills fieldwork.  The boreholes were drilled only during the Jones & Wagner investigation 

programme.   

The findings of the geotechnical investigations that were conducted via test pit excavations 

are discussed in the Black Jills report reference ‘PS-RE 39-2016/273’ entitled ‘Fuel Cell Plant at 

impala platinum geotechnical investigation report’.  Borehole drilling was conducted with a 

Rockgiant 16 Bar – 900cfm percussion drill rig from Hennie Erwee Drilling Contractor CC.  A 

total of eleven boreholes were drilled to assess the overall development potential of the site 

during the current investigations.   

The eleven boreholes were drilled to 6 m into dolomite bedrock or to 60 m in line with the 

minimum requirements for drilling in non-dewatered groundwater compartments.  Strategic 

positions were used to site the boreholes which were spread evenly over the entire site to 

cover the extent of the area under investigation.  A registered engineering geologist inspected 

and logged the ground profiles according to the prevailing and current industry standards.  

The borehole positions are indicated in Drawing PM001/1 and detailed soil profiles are 

attached in Appendix 2. 

Borehole profiling is a visual and tactile method of assessing the subsurface conditions of a 

site in order to classify it according to its dolomite risk zones so as to give guidance on 

suitability of the site for the proposed/planned development.  This process also provides 

guidance on recommendations of the type and appropriate foundation and structural designs 

for the engineering structures. 

8 RESULTS 

8.1 Terrain observations 

The topography of the investigated area is generally characterized by a gentle slope that falls 

toward the north-east.  The slope falls from approximately 1613 in the south-west to 

approximately 1606 in the north-east towards the golf course.  Outcrops, scattered outcrops 

and sub-outcrops were not encountered across the site.  There are no major rivers, streams 

and/or drainage channels that traverse the site and erosion is generally via sheet wash.  Two 

earth dams and a non-perennial stream lie on the northern side of the site.  Alexander Dam 

lies approximately 800 m to the northeast of the site and Cowles Dam lies approximately 1 km 
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to the northwest of the site with the Blesbokspruit lying approximately 150 m to the north of 

the site.  The Blesbokspuit strikes in the east-west direction and it connects the two earth dams. 

 

The site is currently undeveloped and civil infrastructure (bulk sewer, water and electricity 

services) has not yet been installed.  The area is currently an open land covered with vegetation 

comprising wild grasses and minor brush.  East Geduld Extension 2 suburb/township which 

has already been extensively developed lies adjacent and to the south of the proposed 

township establishment. 

8.2 Field investigation and soil profile 

The eleven boreholes drilled across the extent area of the proposed development are 

discussed below and summarised in Table 1 with the positions plotted in Drawing PM001/1. 

 

A typical soil profile comprises variable thicknesses of residual soils derived from 

diamictite/tillite, and dolomite and chert rocks.  Dolomite bedrock was encountered in all the 

boreholes that were drilled between 9 m and 30 m.  Colluvial/hillwash material was 

encountered between natural ground level and 6 m.  Residual diamictite/tillite varies in 

thickness between 3 m (PH 3) and 8 m (PH 5).  Residual dolomite and chert, dolomitic shale 

and dolomite was encountered from 5 m deep and they vary in thickness between 4 m in 

Borehole PH 03 and 19 m in Borehole PH 9. 

 

Poor subsurface conditions characterized sample loss and airloss, and rapid penetration rates 

were encountered in seven of the eleven boreholes drilled in the area.  Based on the 

penetration rates it was concluded that the no sample return on some of the boreholes 

resulted very soft conditions that were encountered during drilling.  The driller did not report 

any cavities in all the boreholes.  Dolomite residuum i.e. wad, which may also represent poor 

subsurface conditions, was encountered in most of the boreholes drilled. 

 

The nature of the material covering the receptacles, determines the susceptibility of the 

subsurface material to erosion by ingress water.  The presence of materials such as shales or 

intrusive rocks and their residual derivatives, which can act as aquitards, serve to reduce the 

mobilisation potential and enhance the stability the site.  In the case of dramatic groundwater 

level fluctuations the susceptibility of the soil material to mobilisation (i.e. consolidation 

settlement - doline formation, or ravelling and arch failure - sinkhole formation, due to pore 

pressure changes in soils), is strongly influenced by the position of the original groundwater level 

in the subsurface profile. 
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Table 1:  FUEL CELL: RISK CHARACTERISATION OF BOREHOLE DATA 

BH 

No. 

C
o

ll
u

v
iu

m
 (

m
) 

Pretoria 

Group/ 

Karoo 

Sequence/ 

Intrusive 

 

 (m) 

Chert & 

Chert 

Residuum 

 

Dolomite 

Residuum 

& wad (m) 

Dolomite 

Bedrock (m) 

 

Ground 

water 

level 

(0WL) 

(m amsl) 

 

Risk Characterisation 

Inherent 

Risk 

Class 

NHBRC Ingress Water 
Groundwater 

Drawdown 

Doline 

Formation 

Sinkhole 

Formation 

Doline 

Formation 

Sinkhole 

Formation 

PH 1 0-1 2-7D/T - 
7-12, 12-

15nsr 
15-22 Dry 

Medium-

high 

Medium-

high 
Low Low 3 D3 

PH 2 0-3 3-9D/T - 9-13 
13-26w, 66-31, 

10-13psr 
Dry High High Low Low 6 D4 

PH 3 0-1 2-5D/T - 5-8, 8-9nsr 
9-12+wd, 

12-20w, 20-23 
Dry 

Medium-

high 

Medium-

high 
Low Low 3 D3 

PH 4 0-4 4-9D/T - 
9-13, 

13-14nsr 
14-19 Dry High High High High 6 D4 

PH 5 0-3 3-11D/T - 11-19 19-24 Dry High High High High 6 D4 

PH 6 0-3 3-6D/T - 6-11 11-15w, 15-20 Dry 
Medium-

high 

Medium-

high 
Low Low 3 D3 

PH 7 0-3 3-6D/T - 6-10 1011w, 11-16 Dry 
Medium-

high 

Medium-

high 
Low Low 3 D3 

I = Intrusive    al = air loss 

k = Karoo    cty = cavity 

w = weathered    cht = chert 

wd = wad    s = shale 

lcd = leached    sal = slight air loss 

nsr = no sample return   msr = medium sample return 

D/T = Diamictite/tillite 
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TABLE 1cont: FUEL CELL: RISK CHARACTERISATION OF BOREHOLE DATA 

BH 

No. 

C
o

ll
u

v
iu

m
 (

m
) 

Pretoria 

Group/ 

Karoo 

Sequence/ 

Intrusive 

 

(m) 

Chert & 

Chert 

Residuum 

 

Dolomite 

Residuum 

& wad (m) 

Dolomite 

Bedrock (m) 

 

Ground 

water 

level 

(0WL) 

(m amsl) 

 

Risk Characterisation 

Inherent 

Risk 

Class 

NHBRC Ingress Water 
Groundwater 

Drawdown 

Doline 

Formation 

Sinkhole 

Formation 

Doline 

Formation 

Sinkhole 

Formation 

PH 8 0-2 2-6D/T - 
6-8, 

8-15nsr+al 
15-20 Dry High High Low Low 7 D4 

PH 9 0-3 3-8D/T - 
8-14, 

14-27nsr+al 
30-35 Dry High High Low Low 7 D4 

PH 10 0-3 3-6D/T - 
6-16, 

16-21al 
21-27nsr Dry High High Low Low 7 D4 

PH 11 0-6 6-13D/T - 13-21 21-22+w Dry Medium-high Medium-high Low Low 3 D3 

 

I = Intrusive    al = air loss 

k = Karoo    cty = cavity 

w = weathered    cht = chert 

wd = wad    s = shale 

lcd = leached    sal = slight air loss 

nsr = no sample return   msr = medium sample return 

D/T = Diamictite/tillite 
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9 EVALUATION OF GEOTECHNICAL PROPERTIES 

 

The report focuses on the geotechnical site investigation aimed at determining dolomite 

stability conditions for the proposed township proclamation of an industrial centre in 

accordance with SAICE and SANS 1936-1 guidelines, with emphasis on determining the 

suitability of the site for the proposed development. 

 

According to the “Proposed method for dolomite land hazard and risk assessment in South 

Africa." Journal of the South African Institution of Civil Engineering, Volume 43, Number 2, 

2001, the risk of dolomite related ground instabilities (doline sinkhole formation) is expressed 

in three broad categories, namely: low, medium and high risk areas.  These categories of 

classification give a perspective of the magnitude of problems that may be encountered in 

each of the of risk zones in investigated area.  The Inherent Risk Classification system in the 

above-mentioned document and SAICE Dolomite Designation system are used as the basis 

for dolomite stability characterisation of the area. 

10 DOLOMITE STABILITY CHARACTERISATION 

10.1 Site classification 

The risk classification of the site was guided by the interpretation of borehole drilling information 

and other contributing factors described above. The nature of the material covering the 

receptacles, determines the susceptibility of the subsurface material to erosion by ingress water.  

The presence of materials such as diamictite/tillite, shales and/or intrusive rocks and their 

residual derivatives, which can act as aquitards, serve to reduce the mobilisation potential and 

enhance the stability a site.  In the case of dramatic groundwater level fluctuations the 

susceptibility of the soil material to mobilisation (i.e. consolidation settlement - doline formation, 

or ravelling and arch failure - sinkhole formation, due to pore pressure changes in soils), is 

strongly influenced by the position of the original groundwater level in the subsurface profile. 

 

The investigated site is underlain by colluvium and residual soils derived from diamictite, tillite 

and dolomite rocks.  Site observations and profiling indicate that the residual soils that 

underlie the site are characterised by a good mobilisation conditions.  The blanketing material 

on this site therefore comprises a shallow layer of diamictite/tillite and it is dominated by highly 

permeable horizons of colluvium/hillwash and dolomite and chert residuum.  The borehole 

profiles (by Jones and Wagner) are included in Appendix 2 and the borehole positions are 

included in Drawing ZM001/1 – Borehole position map. 

 

The colluvium and residual diamictite/tillite are generally sandy and are anticipated to be 

characterised by good internal drainage conditions.  They are also anticipated to reflect a high 
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susceptibility to mobilisation.  Sustained ingress of water into the blanketing layer may lead to 

subsurface erosion and mobilisation and consequently rapidly trigger instability.  From the 

above discussion the site is classified according to three broad dolomite risk characterisations, 

namely Inherent Risk Class 3/6, Inherent Risk Class 3/7 and 6/7.  The SAICE dolomite 

designation for the Inherent Risk Class (IRC) 3 classification is D3 and for the Inherent Risk 

Class 7 is D4, Drawing PM001/2. 

 

The development potential has been broadly classified in terms of Geotechnical Sub-Areas 

based on, field observations/investigation – geological, hydrogeological and 

geomorphological conditions. 

10.2  Development potential 

According to the SANS requirements, the risk classification indicates that part of the site is 

suitable for the proposed development of an industrial centre. 

 

Site 

classification 

SANS 1936 Development type Density 

IRC3/6 
Commercial development C3, 

C4 

Commercial development with 3 storeys 

and higher can be considered 

 

The investigated site is characterised by variable subsurface conditions.  The site exhibits poor 

subsurface conditions that are consistent with industrial development potential. 

11 CONCLUSIONS 

The purpose of this report is to provide a general overview of dolomite stability conditions of 

the site, to guide decision-making as to the most appropriate development potential and 

foundation for the intended development. 

 

• A wide range of geotechnical conditions were evaluated in order to characterise the site 

into anticipated geotechnical zones. 

• Site investigations and data interpretation indicate that the site is underlain a shallow to 

intermediate blanketing material overlying dolomite residuum and dolomite. 

• The blanketing material is generally characterized by good internal drainage conditions 

therefore good mobilization characteristics are anticipated. 

• The dolomite stability zonation shows that part of the site is suitable for the development 

of the proposed industrial centre. 
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• Backfill/dumping areas were not encountered on site.  Local areas of such material may 

be present between the points of investigation. 

 

12 RECOMMENDATIONS AND PRECAUTIONARY MEASURES 

Recommendations are made below in an effort to reduce the probability of ground movement 

events that may occur and to promote the safety in the industrial centre in the context of the 

environmental conditions. 

 

• Part of the site is recommended that the proposed development of an industrial site. 

• The site must be graded in order to allow efficient stormwater disbursement away from the 

site. 

Appropriate precautionary and remedial measures in relation to the risk characterisation 

 

In order to make the site as safe as possible and to reduce the likelihood of sinkholes and dolines 

occurring, stringent remedial and precautionary measures are required.  In this context, the long 

term stability and safety of the development will depend on the strict application and 

maintenance of the precautionary and remedial measures outlined below. Failure to follow these 

remedial/precautionary measures will greatly increase the likelihood of ground subsidence 

events occurring on the site. These recommendations concern surface drainage channels, water 

bearing services, storm water management on the site and immediately adjoining areas. 

 

The measures outlined below are of a general nature.  Specific measures may be prescribed on 

individual erven following the completion of the Phase 2 investigation.  The general 

precautionary measures given below apply to the Inherent risk Classes identified and delineated 

on the site and depicted on Drawing PM001/1. 

12.1 General 

• The site and surrounding area shall be shaped to permit the ready drainage of surface 

water and to prevent ponding. 

• Drainage ports should be incorporated in boundary walls particularly at the lowest 

point of the site, to permit the passage of surface runoff. 

• Natural ponds and water courses shall be rendered impervious. 

• Sanitation systems shall not incorporate soak aways. 

• The swimming pool must also be sealed and rendered impervious. 
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• The dolomitic stability over the route of any bulk water bearing service should be 

evaluated. 

12.2 Township services 

• Underground services shall be designed and constructed so as to minimise 

maintenance requirements and any potential leakage points in wet services and shall, 

as far as possible, be designed to avoid possible disturbance of the underground 

environment. 

• The relevant provision of SABS 1200 DB, L, LB, LC, LD and LE shall be observed in the 

installation of all underground services. No rocks in top layer. 

• The backfilling to service trenches and other excavations shall, except in rock, not be 

more permeable than the surrounding material. 

• The stormwater drainage and sewerage system shall incorporate measures to ensure 

watertightness of conduits and other compartments.  Whenever possible, storm water 

should be channelled in lined, surface canals. 

• Concrete non-pressure pipes should be of the spigot and socket type with rubber ring 

seals.  Joints in box culverts, channels, etc. should be sealed. 

• Storm water drainage conduits shall be constructed at gradients, which will not permit 

the deposition of silt, or sand, of the type present in the catchment area. 

• Water mains shall be laid only in road reserves. 

• All stormwater sewerage and water pipes and channels must be watertight.  All laid 

drainage and sanitary sewer pipes should be tested for leakage using the air test (see 

NBRI Info. Sheet X/BOU 2-34) on installation.  The responsible local authority should 

have a system whereby follow up tests for leakage are carried out and the results 

monitored. 

• The SANS recommends that water piping materials should be one or more of the 

following: 

 

• pipes of 75mm and larger diameter: 

- high impact PVC pipes with vitaulic joints. 

- steel pipes with internal and external corrosion protection or other 

flexible (as defined in SABS 0102 Part 1) water pipes with flexible, self 

anchoring connections. 

 

• pipes having a diameter of less than 75mm: 

- HDPE type IV piping 

- polypropylene piping 
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• The piping used in mains and communication pipes should be flexible, joints should 

be minimal in number and, be of the flexible, self anchoring type, i.e. not reliant on 

thrust blocks or friction for their anchorage. 

 

• Provision shall be made in all water bearing pipelines to accommodate any potential 

differential movements without causing the pipeline or joints to leak.  Also use flexible 

coupling either side of manholes. 

• Road surfaces shall be located sufficiently low so as to permit the drainage of erven 

onto them. 

• Roadways, which have a gradient of less than 1:80, shall be surfaced/sealed. 

• The velocity of the 1 in 20 year storm water, flowing along un-surfaced roadways shall 

not exceed 1,5 m/s. 

• Ensure that roadways are in fact placed below site level so as to facilitate drainage. 

• Berms should be constructed on either side of the trenches to prevent the inflow of 

water during storms. 

12.3 Plumbing 

• Water pipe entries into the buildings shall be in accordance with Figure S3.  

• All sewer and water pipes and fittings shall be provided with flexible, watertight joints. 

• No plumbing and drainage pipes shall be placed under floor slabs, as far as is practicable. 

• The fall of the trenches shall be away from the buildings. 

• Pipes through walls shall be sleeved to permit relative movement. 

• WC pans shall be provided with a flexible connection at the junction with the outlet pipe. 

• The selection of piping material shall take cognisance of corrosion (both external and 

internal). 

• Water pipes shall have a minimum cover of 500mm. 

• Wherever practical, the fall of trenches shall be away from buildings and shall not be 

excavated along the length of industrial structures within the first 3,0m beyond the 

perimeter of such units. 

12.4 Site precautions 

• Down pipes, if provided, shall discharge into concrete line drainage channels, which 

discharge the water at least 1,5m away from buildings. 

• Where guttering is not provided, a 1,5m wide impervious apron slab shall be provided. 

• In order to deal with rain water run-off from the roofs of structures the following is 

recommended: 
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- If guttering is required by the local authority, then the down pipes should discharge 

into a lined or precast furrow.  This furrow should discharge the water at least 1,5 m 

away from the structure, where it should drain freely, without ponding to the 

stormwater system. 

- If no guttering is to be utilised then it is recommended that an 1,0 m sealed surface 

be cast along those walls of the structure where water will be discharged from the 

roof. Water will cascade off the sloping roof onto the slab and be distributed away 

from the foundations and should drain freely, without ponding, into the stormwater 

system. 

- The ground immediately around buildings shall be shaped to fall in excess of 75mm 

over the first 1,5m beyond the perimeter of the building. Apron slabs, where provided 

shall have the same fall (NHBRC recommendation). 

 

• Brick and precast concrete walls must be so designed as to provide drainage ports at 

ground level to permit the passage of water. 

• Placement of wet services below the footprint of structures must be avoided. 

• Encasement of pipes in concrete or soilcrete should preferably be avoided. Place pipes 

in sleeves or lined channels. 

• As many services as possible should be placed within a single trench. 

12.5 Boreholes for groundwater extraction 

Permission of the local authority should be sought prior to sinking boreholes for groundwater 

abstraction.  (Careful consideration of permission to sink boreholes as a control on dewatering.  

If the watertable is above bedrock, a blanket ban on exploitation of the groundwater should 

be imposed.  Approval should be subject to an evaluation of the implications by an 

engineering geologist). 

 

It is recommended that the following precautions are considered in addition to those outlined 

above when developing in or traversing the IRC 3/6 areas with services: 

 

- Storm water is to be kept above ground in canals. Wherever feasible. 

- No water retaining structures, e.g. ponds. Swimming pools are to be designed/approved by a 

structural engineer. 

- Where storm water culverts cross roads and other major infrastructure, careful consideration 

of stability is required. 

- The SANS 1936 standard that will be utilised on dolomite areas is currently being compiled. 

It is recommended that Competent Persons (Civils) responsible for services design also 

consult the minimum standards outlined in the Department of Public Work’s Consultants 
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Manual entitled: “Department of Public Works: Appropriate development of 

infrastructure on dolomite: Guidelines for consultants”, dated August 2004 are applied 

to the design and repair or maintenance work. The precautionary measures with respect to 

high risk areas are of particular relevance.  An extract of the primary, current standard 

precautionary measures contained in the Manual are provided in Appendix 3 of this report 

for easy reference and to ensure that those reading this report are aware of the minimum 

standards of work required in the Inherent Risk Class identified on the site. However, it is re-

iterated that the all professionals and technical personnel involved in the design, construction 

and maintenance of this development must read and be fully aware of the contents of the 

Manual. 

 

- Water is a triggering mechanism, in the majority of cases, of distress in this particular 

dolomite environment.  It is therefore imperative that the concentrated ingress of 

water into the ground be avoided at all times, including during the construction period. 

 

The development should have a pro-active maintenance strategy  

 

The safety of the site is enhanced and the impact of the structures on the environment is 

reduced, through the adoption of a Dolomite Risk Management Strategy. The philosophy is 

simply: 

 

- Hazard + Dolomite Risk Management = Acceptable Development Risk. 

 

- Hazard + No/Poor Dolomite Risk Management = Unacceptable Development Risk. 

 

This Strategy involves: 

 

➢ ensuring the adoption of appropriate remedial and precautionary measures during the 

design stage. 

➢ ensuring that services traversing the site are appropriately designed, adoption of 

appropriate construction procedures and careful monitoring during construction. 

➢ pro-active ongoing maintenance and vigilance during the in-use stage. 

➢ Selected monitoring. 

➢ Ongoing maintenance and vigilance. 

➢ Maintain accurate records of ground settlement events near the building. 

➢ A pro-active maintenance strategy should be in place with respect to the structure and its 

surrounds. 
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This development should be included in the Dolomite Risk Management Strategy of the 

Ekurhuleni Metropolitan Municipality. 

 

Stems should be superimposed on the stability risk characterisation map of the township area.  

Priority in terms of vigilance, general maintenance, repair of leaks and expenditure of funds on 

upgrading or service replacement should be as follows:  

 

Priority 1 Area: Inherent Risk Class 1 

In this manner a prioritised, co-ordinated and proactive strategy for the maintenance and 

review of water infrastructure can be developed for the site area. Although the primary 

objective of such a maintenance strategy is to reduce the probability of ground movement 

there are other important benefits, inter alia: 

 

- a reduction in bulk water wastage by timeous maintenance, 

- avoiding crises expenditure  

- reducing pollution of the aquifer 

- permitting the identification of sub areas in the development that should be prioritised 

for service maintenance or replacement. 

 

Data base of ground movement events and structural damage 

 

In view of ground movement events (sinkholes/dolines) reported in the areas surrounding the 

site, it is strongly recommended that a data base of these events and any structural damage 

that may occur in future should be established. Detailed historical records of this nature are 

most useful in developing a clearer perspective on the stability situation on the property and 

the installation and management of a pro-active maintenance strategy. 

 

There is a need to carefully control any blasting operations used to remove hard rock during 

service installation across the site. 

 

Specifications are provided for the backfilling of the open drainage ditch crossing this site. 

 

The findings in this report are based upon our interpretation of the data recovered 

during these investigations.  While every effort has been made to determine overall 

ground conditions on this site, poorer sub areas may have been missed.  For this reason, 

it is recommended that a competent specialist is always invited to inspect excavation 

works for services, etc. during the development of this site in order to confirm the 

findings described in this report. 
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Appendix 1: 

Gravity Survey 
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Appendix 2: 

Borehole profiles 
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clayey  SAND  with  occasional gravels. RESIDUAL
DIAMICTITE / TILLITE?

Note:
1. From 5 to 7m grey siltstone.

Very  moist, dark orange-brown mottled grey, clayey
manganiferous  SAND  with  carbonaceous siltstone
fragments. REWORKED DIAMICTITE?

Moist,  dark  brown streaked grey, clayey WAD with
chert    and    grey    dolomitic   shale.   DOLOMITE
RESIDUUM.

Grey, leached, hard rock  DOLOMITE and  CHERT.

Note:
1. Driller's logs indicate solid rock.
2. Poor sample recovery from 10-13m.

Scale
1:75

1     

2     

3     

4     

5     

6     

7     

8     

9     

10    

11    

12    

13    

14    

15    

16    

17    

0.19

0.31

0.37

0.56

1.14

0.50

0.42

0.26

0.22

0.24

0.20

0.18

0.10

2.23

3.41

3.32

3.25

N/Sl

N/M

N/M

N/St

St/Sl

PENETRATION
RATE

(3.41min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 2
Sheet 2 of 2

HOLE No: PH 2
Sheet 2 of 2

JOB NUMBER: A326JOB NUMBER: A326

 19.00

 26.00

 31.00

Grey-brown,  leached,  hard  rock,   DOLOMITE and
 CHERT with wad. LEACHED ZONE.

Note:
1. Driller's logs indicate soft drilling.

Dark grey, unweathered, hard rock to very hard rock
 DOLOMITE and CHERT LENSES.

Note:
1. Driller's  logs indicate soft drilling to 21m followed
    by relatively hard drilling.

Grey,  slightly  leached  to  unweathered,  hard rock
 DOLOMITE and  CHERT with fresh chert.

Note:
1. Becomes wet below 29m.
2. Slight wad at 31m.
3. Driller's logs indicate solid rock.

NOTES

1) Clay cutter used from 3m to 12m.

2) Percussion drilling from 12m.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900892.99
55825.36

dot.PLOT 4008   J&W    D001

HOLE No: PH 2
3655

HOLE No: PH 2
3655

18    

19    

20    

21    

22    

23    

24    

25    

26    

27    

28    

29    

30    

31    

1.34

1.57

0.53

0.44

1.22

1.27

1.34

1.46

1.53

3.10

3.34

3.27

3.11

3.23

St/St

St/M

St/Sl

PENETRATION
RATE

(3.41min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 3
Sheet 1 of 1

HOLE No: PH 3
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 2.00

 0.00

 5.00

 8.00

 9.00

 12.00

 23.00

Slightly moist, reddish brown, silty, medium and fine
SAND. HILLWASH.

Moist,   brown,  slightly  manganiferous  SAND  with
weathered   gravels   and  ferruginised  concretions.
FERRUGINISED DIAMICTITE?

Slightly  moist,  grey,  clayey  SILT  with  occasional
manganese  concretions.  RESIDUAL  DOLOMITIC
SHALE?

No sample.

Note:
1. High    penetration   rate   and   medium   air-loss
    suggest soft WAD - small cavity?.

Grey,    leached,    hard    rock       DOLOMITE   and
 CHERT with WAD.

Grey, leached, hard rock  DOLOMITE and  CHERT.

Note:
1. Below 21m tends to fresh dolomite.

Scale
1:150

NOTES

1) No water encountered during drilling.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
23 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900901.82
55882.83

dot.PLOT 4008   J&W    D001

HOLE No: PH 3
4255

HOLE No: PH 3
4255

5     

10    

15    

20    

0.19

0.16

0.37

0.43

0.30

0.42

0.31

0.23

0.03

0.53

0.54

0.47

2.18

3.28

3.50

1.27

1.18

2.11

3.24

3.16

3.24

3.14

3.17

N/M

N/Sl

St/M

St/Sl

PENETRATION
RATE

(3.50min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 4
Sheet 1 of 1

HOLE No: PH 4
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 2.00

 0.00

 4.00

 9.00

 11.00

 13.00

 14.00

 16.00

 19.00

Slightly  moist,  light reddish brown, silty fine SAND.
HILLWASH.

Slightly   moist,  light  yellowish  brown,  clayey  fine
SAND         with         ferruginised         concretions.
FERRUGINISED HILLWASH.

Slightly   moist,  brown,  clayey  fine  manganiferous
SAND  with  occasional  ferruginised manganiferous
concretions.  RESIDUAL  TILLITE    (Possible chert
residuum?)

Slightly  moist,  brown,  clayey WAD with weathered
chert. DOLOMITE RESIDUUM.

Wet, silty to clayey WAD. DOLOMITE RESIDUUM.

No samples.

Note:
1. Penetration rate suggests soft wad.
2. Medium airloss recorded.

Grey,    leached,    hard    rock       DOLOMITE   and
 CHERT with fresh chert and wad.

Grey,  leached to jointed, hard rock  DOLOMITE and
  CHERT  with  signs  of  leaching  and fresh chert
lenses.

Scale
1:100

NOTES

1) No water table recorded.

2) Wet from 11m to 15m.

3) Very soft and soft drilling recorded down to 14,3m.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900910.72
55942.53

dot.PLOT 4008   J&W    D001

HOLE No: PH 4
4855

HOLE No: PH 4
4855

1     

2     

3     

4     

5     

6     

7     

8     

9     

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

0.17

0.14

0.25

0.33

1.27

1.45

1.18

1.40

1.37

0.30

0.47

0.09

0.06

0.17

2.29

3.37

3.10

3.27

3.24

N/Sl

N/M

N/St

N/VSt

-

St/M

St/Sl

PENETRATION
RATE

(3.37min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 5
Sheet 1 of 1

HOLE No: PH 5
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 3.00

 0.00

 7.00

 11.00

 19.00

 24.00

Slightly   moist   to  moist,  brown  to  orange-brown,
clayey fine SAND. HILLWASH.

Slightly    moist,   orange-brown   flecked   off-white,
clayey  fine  SAND  with  weathered chert. Probably
RESIDUAL TILLITE / DIAMICTITE.

Note:
1. Matrix    material   has   a   mudstone/siltstone
    appearance.

As   above   but   gravels   more  mixed  and  matrix
grey-brown. DIAMICTITE / TILLITE.

Wet, dark brown, clayey silty WAD with fine gravels.
DOLOMITE RESIDUUM.

Note:
1. Driller's logs indicate soft and very soft material to
    19m - lenses of solid rock below 16m.

Grey-brown,      highly      leached      to      leached,
 DOLOMITE and  CHERT and WAD.

Scale
1:150

NOTES

1) Auger / cutter to 8m thereafter percussion drilling.

2) No water table encountered during drilling.

3) Foam added from 11m to 16m.

4) No air-loss recorded.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900965.37
55964.24

dot.PLOT 4008   J&W    D001

HOLE No: PH 5
5150

HOLE No: PH 5
5150

5     

10    

15    

20    

0.19

0.16

1.14

0.55

0.47

0.53

1.08

1.30

0.53

0.16

0.30

0.32

0.19

0.11

0.08

0.06

2.14

0.27

0.21

2.18

3.07

3.17

3.41

3.53

N/N

N/VSl

M/St-VSt

St/St

PENETRATION
RATE

(3.53min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 6
Sheet 1 of 1

HOLE No: PH 6
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 1.00

 0.00

 3.00

 6.00

 11.00

 12.00

 14.00

 15.00

 20.00

Moist,  reddish  brown,  silty  to  clayey  fine  SAND.
HILLWASH?

Slightly    moist,    light    brown,   silty   SAND   with
weathered chert gravel. PEBBLE MARKER?

Slightly moist, orange-brown speckled black, clayey,
medium    and    fine    manganiferous   SAND   with
weathered chert. RESIDUAL TILLITE.

Possibly Chert Residuum.

Moist,  dark  grey to black, clayey WAD with reddish
brown clay fragments. DOLOMITE RESIDUUM.

Note:
1. Clayey wad from 10 to 11m.

Grey, leached, hard rock,  DOLOMITE and  CHERT.

Grey,    leached,    hard    rock,      DOLOMITE   and
 CHERT with WAD.

Grey,     highly     leached,     medium    hard    rock
   DOLOMITE   and    CHERT  with  WAD.  Possibly
banded dolomite and wad.

Grey,  leached to jointed, hard rock  DOLOMITE and
 CHERT  with fresh chert lenses.

Scale
1:150

NOTES

1) Auger  /  cutter  used  to 11m thereafter percussion
hammer.

2) No water encountered during drilling.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900945.55
55835.53

dot.PLOT 4008   J&W    D001

HOLE No: PH 6
3850

HOLE No: PH 6
3850

5     

10    

15    

20    

0.18

0.53

0.49

1.18

0.52

0.34

0.57

0.46

0.27

0.23

0.20

3.30

1.59

1.41

2.01

3.24

3.30

3.27

3.49

3.29

N/Sl

N/Sl

N/M

N/VSt

St/??

St/St

PENETRATION
RATE

(3.49min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 7
Sheet 1 of 1

HOLE No: PH 7
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 3.00

 0.00

 6.00

 10.00

 16.00

Slightly  moist,  brown  to  yellowish brown, silty fine
SAND with ferruginised concretions. HILLWASH.

Slightly moist, orange-brown, manganiferous slightly
clayey SAND with chert gravel. DIAMICTITE.

Possibly Chert Residuum?

Moist,   dark   brown-grey  flecked  off-white,  clayey
WAD   with   chert  and  dolomitic  shale  fragments.
DOLOMITE RESIDUUM.

Light   grey,   leached  to  unweathered,  hard  rock,
 DOLOMITE.

Scale
1:100

NOTES

1) Cutter / auger used from 3m to 6m.

2) No water encountered during drilling.

3) No air-loss recorded.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900962.20
55805.89

dot.PLOT 4008   J&W    D001

HOLE No: PH 7
3548

HOLE No: PH 7
3548

1     

2     

3     

4     

5     

6     

7     

8     

9     

10    

11    

12    

13    

14    

15    

16    

0.30

0.47

1.29

1.58

1.03

0.51

0.32

0.23

0.20

0.18

1.58

3.55

3.40

3.18

3.20

3.27

N/Sl

N/M

N/VSt

VSt/Sl

PENETRATION
RATE

(3.55min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 8
Sheet 1 of 1

HOLE No: PH 8
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 1.00

 0.00

 2.00

 6.00

 8.00

 15.00

 20.00

Slightly moist, brown, silty fine SAND. HILLWASH.

Slightly   moist,  yellowish  brown,  silty  SAND  with
ferruginised         concretions.        FERRUGINISED
HILLWASH.

Slightly  moist,  light  brown, slightly manganiferous,
sandy   SILT   matrix   to  grey  and  reddish  brown,
predominantly       chert       gravels.       RESIDUAL
DIAMICTITE / CHERT RESIDUUM?

Dark brown, slightly clayey WAD with grey dolomitic
shale fragments. DOLOMITE RESIDUUM.

No samples - possibly WAD.

Note:
1. Drilling rates are indicative of a very soft wad.
2. Moderate air loss.

Grey,    leached,    hard    rock       DOLOMITE   and
 CHERT with fresh chert.

Scale
1:150

NOTES

1) No water strikes recorded during drilling.

2) Very soft horizon from 8m to 15m may be saturated.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
24 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2900994.7
55828.28

dot.PLOT 4008   J&W    D001

HOLE No: PH 8
3845

HOLE No: PH 8
3845

5     

10    

15    

20    

0.17

0.32

0.34

0.44

1.16

1.23

1.14

0.13

0.09

0.07

0.05

0.08

0.06

0.07

0.04

3.18

3.07

3.23

3.17

3.24

N/Sl

N/Sl

N/St

St/M

PENETRATION
RATE

(3.24min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 9
Sheet 1 of 1

HOLE No: PH 9
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 2.00

 0.00

 3.00

 8.00

 14.00

 27.00

 31.00

 35.00

Slightly   moist,   brown   to  reddish  brown,  slightly
clayey   SAND   with   occasional   weathered  chert
fragments. HILLWASH.

Slightly  moist,  yellowish  brown,  clayey fine SAND
with    ferruginised    concretions.   FERRUGINISED
HILLWASH.

Slightly   moist,  yellowish  brown  to  orange-brown,
clayey   SILT   with   occasional   chert   and   mixed
fragments.   POSSIBLY   REWORKED   TILLITE   /
DIAMICTITE.

Note:
1. Matrix  material  has appearance of a mudstone /
    siltstone.

Wet, brown, clayey manganiferous SILT to  WAD.

No  samples.  Driller's  logs indicate very soft drilling
and medium air-loss. Probably soft wad and chert.

No  sample.  Driller's  logs  indicate very soft drilling
but   slightly   higher   penetration   rates.   Probably
banded dolomite and wad.

No     sample.    Penetration    rates    indicative    of
DOLOMITE bedrock.

Scale
1:200

NOTES

1) Water added below 8m.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
25 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2901005.2
55897.51

dot.PLOT 4008   J&W    D001

HOLE No: PH 9
4545

HOLE No: PH 9
4545

10    

20    

30    

0.18
0.49
1.17
1.42
0.50
0.39
1.35
1.47
1.53
1.49
1.35
1.48
0.57
0.43
0.50
0.09
0.07
0.05
0.03
0.10
0.08
0.06
0.07
0.24
0.22
0.13
0.18
0.54
0.30
0.33
3.18
3.23
3.41
3.28
3.17

N/M

N/Sl

N/Sl

N/Sl-M

PENETRATION
RATE

(3.41min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 10
Sheet 1 of 1

HOLE No: PH 10
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 1.00

 0.00

 3.00

 6.00

 16.00

 21.00

 27.00

Slightly   moist   to  moist,  brown  to  orange-brown,
clayey fine SAND. HILLWASH.

Slightly   moist,  orange-brown,  slightly  clayey  silty
SAND   with   fine   ferricrete   nodules   from  2-3m.
HILLWASH / NODULAR FERRICRETE.

Slightly  moist,  dark orange-brown to brown, clayey
fine   SAND   with  occasional  gravels.  RESIDUAL
TILLITE?.

Note:
1. Matrix has a mudstone appearance.

Dark   brown-grey   flecked  pale  grey  and  reddish
brown,  clayey  WAD with dolomite shale fragments.
DOLOMITE RESIDUUM.

No  samples.  Penetration  rates  indicative  of WAD
and CHERT GRAVEL residuum.

Note:
1. Driller's logs indicate total air-loss below 16m.

No   sample.   Penetration  rates  indicative  of  solid
DOLOMITE.

Scale
1:150

NOTES

1) Cutting tool / scraper used from 10m to 16m.

2) No water encountered during drilling.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
25 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2901132.31
55736.13

dot.PLOT 4008   J&W    D001

HOLE No: PH 10
7111

HOLE No: PH 10
7111

5     

10    

15    

20    

25    

0.25

0.52

2.29

1.38

2.36

2.49

1.08

1.05

1.39

0.32

0.29

0.25

0.28

0.24

0.29

0.27

0.49

0.52

0.46

0.22

0.17

2.57

3.25

3.28

3.34

3.37

3.41

N/Sl

N/VSl

N/VSt

PENETRATION
RATE

(3.41min/m)

H2O2/HCl



 

HATCH / IMPALA PLATINUM
AMBATOVY REFINERY
SPRINGS

HOLE No: PH 11
Sheet 1 of 1

HOLE No: PH 11
Sheet 1 of 1

JOB NUMBER: A326JOB NUMBER: A326

 2.00

 0.00

 6.00

 13.00

 18.00

 21.00

 22.00

Slightly  moist,  reddish  to  yellowish  brown, silty to
clayey fine SAND. HILLWASH.

Slightly  moist,  light  orange-brown,  clayey medium
and  fine  SAND  with  occasional fine chert gravels.
HILLWASH.

Light   brown,  silty  fine  SAND  with  chert  gravels.
DIAMICTITE / TILLITE.

Note:
1. Matrix    material   has   a   siltstone/mudstone
    appearance to 8m.
2. Matrix becomes waddy below 8m.

Wet, dark brown, clayey to silty  WAD.

Note:
1. Driller's   log  indicate  very  soft  material  but  no
    air-loss.

Wet,  dark  brown,  clayey  to  silty    WAD. Probable
contamination from above.

Note:
1. Minor dolomite chips from 20 to 21m.
2. Driller's  logs  and penetration rates indicate solid
    rock below 17,3m.

Dark    grey,    highly    leached      DOLOMITE   and
 CHERT with WAD.

Scale
1:150

NOTES

1) Water added below 7m.

CONTRACTOR :
MACHINE :

DRILLED BY :
PROFILED BY :

TYPE SET BY :
SETUP FILE :

Hennie Erwee
Rockgiant 16Bar/900cfm
Josias
BA
Beth
PERCUSS.SET

INCLINATION :
DIAM :
DATE :
DATE :

DATE :
TEXT :

VERTICAL
165mm
25 August 2005
6 September 2005
19/09/05  11:47
..\A326_H~1\A326BA~1.DOC

ELEVATION :
X-COORD :
Y-COORD :

2901212.2
55786.7

dot.PLOT 4008   J&W    D001

HOLE No: PH 11
7401/7402
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