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This report forms part of the ongoing Rural Water Supply Project initiated by the Gazankulu
Government. This study concerns the use of groundwater resources to provide additional

The contract drilling programme, realised the establishment of 16 successful boreholes. The
yield potential of these boreholes were determined during the course of a contract test
pumping programme.

Existing groundwater abstraction in the Mhala North - East study area was at approximately
27,72m°/hr (7,7¢/s). The results of this study established z further 59,04m3/hr (16,4¢/s).
Giving a total potential abstraction of 86,76m/hr (24.1¢/s).

Existing groundwater abstraction in Dwarsloop, Mhala Central was calculated to be
approximately 22 54m?3/hr (6,26¢/s). The results of this study established a further
15,48m*hr (4,3¢/s). Giving a total potential abstraction of 38,02m?/hr (10,56¢/s).

Included are recommendations for safe pumping rates, abstraction schedules and pump
settings.  Optimal utilisation of the groundwater is assured provided that abstraction is
maintained to these recommendations.
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1. INTRODUCTION

The Department of Works, identified the need for the utilisation of groundwater
resources in the provision of potable water for the rural communities by upgrading
the existing water supplies. The settlements in the north - east portion of the Mhala
Block were identified as suffering severe potable water shortages, after a hydrocensus
and a test pumping programme of existing boreholes was performed. The settlements
in this study area where : Phungwe, Utha, Manyeleti, Thorndale, Seville and
Seville’A’,

Two additional study areas were identified for further groundwater supply
development namely; Acornhoek and Dwarsloop, during this project. These areas
were identified by the consulting engineering firm Eksteen, Van Der Walt & Nissan
(EVN) of Pietersburg, who were appointed to identify and address deficiencies in this
regard. Locality Figure 1 indicates the three main study areas.

2. TERMS OF REFERENCE

Groundwater Consulting Services (GCS), having completed several hydrogeological
investigations in the Mhala Block for the Department of Works, Gazankulu, were
awarded a further project (Ref 102/4) by Mr Steven Herholdt (Department of Works,
Gazankulu). This hydrogeological investigation in the Mhala Block, was to form part
of the plan to upgrade the rural water supplies in that area.

This report details the hydrogeological investigation that was completed at these
villages on 31 March 1994,

3s APPROACH

The study was undertaken in four phases, as follows:

PHASE 1 - Hydrocensus and Hydrogeological Investigation into
yields of existing boreholes.

PHASE 2 2 Field Work - Geophysics
PHASE 3 : Drilling and Test Pumping

PHASE 4 - Final Report

GROUNDWATER CONS ULTING SERVICES
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Phase 2 commenced in January 1994. It entailed the execution of geophysical
surveys to identify suitable drilling targets for the establishment of potential water
supply boreholes. It was completed in February 1994,

Phase 3 consisted of the drilling and yield testing of boreholes. It commenced in
February 1994 and was completed in April 1994,

Phase 4 of the investigation is embodied in this document.

4. GEOLOGY/H YDROGEOLOGY

4.1  Regional Geology

Unnamed basement lithologies comprised of migmatites and gneisses outcrop
in the north and eastern portions of the Mhala block. An age of 2774 Ma has
been assigned to these lithologies.

It is thought that remobilisation of these older rocks has resulted in the
formation of the Cunning Moor Tonalite, which occupies much of the

Intruded into the basement lithologies are younger basic rocks. The dominant
intrusion is the Timbavati Gabbro (+ 1000 Ma). These gabbros are
characterised by irregular shaped outcrop patterns in the north-east. The
Rykoppies Gabbro forms a linear range of hills to the south of the study area,
forming the border between Gazankulu and Lebowa. The occurrence of these
plagioclase and pyroxene rich rocks are associated with a distinct vegetation
change which is easily recognisable.

Younger (150 - 190 Ma) intrusives of dolerite and diabase have intruded into
the older formations as sills and dykes.

GROUNDWATER CONS ULTING SERVICES



4.2 Hydrogeology

The groundwater potential of granites and gneisses in the pristine state is
negligible as they are largely impermeable and have little or no groundwater
storage capacity. As a result aquifers are limited to structural features
produced by tectonic processes and lithological contact zones. Deep
weathering, fracturing and faulting have been recognised as the most
important factor in the hydrogeology of such crystallising basement
lithologies.

The Makhutswi Gneiss and the other basement rocks are generally weathered
and are therefore covered by a fairly deep layer of decomposed material.
They are generally homogeneous rocks but can sometimes contain pegmatite
veins, and are invariably transgressed by intrusive dykes. These dykes play
an important role in the hydrogeological properties of the study area. Areas
of deeper weathering in these older gneiss can produce good groundwater
supplies due to the local increase in transmissivities of the groundwater.

The areas targeted for drilling in the Mhala Block include contact zones
between younger intrusive bodies and the surrounding country rocks, zones
of deeper weathering within the basement rocks and zones of faulting and
fracturing within the granites and gneisses.

- RESULTS OF THE HYDROCENSUS AND TEST PUMPING PROGRAMME

A hydrocensus was performed at seven (7) settlements in the north-east portion of the
Mhala Block.

The settlements are as follows . Gottenburg, Thorndale, Seville, Seville A’
Manyeleti, Utha and Phungwe. The results are tabled in Table 1.

identified. These holes were pumped for 24 hours while monitoring the water levels
within the boreholes. The pumps were then stopped and the recovery water levels
were recorded. The detailed methodology concerning these tests are explained in our

previous report (Ref : 93-9-085 A&B/rpl).

A hydrocensus for Dwarsloop was performed and detailed in our previous report
(Ref: 93-9-085 A&B/rp1). There was no hydrocensus data compiled for Acornhoek
in this investigation due to the urgency of the project.
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5.1 Testing Pumping Results of Existing S

upplies, Mhala North-East

5.1.1 Yields

All five yields of the existin
established, using the volum
1.8 m’/hr to 14.4 m%hr,

The transmissivities (Table
during pumping (average 1

g production boreholes could be
etric method. These varied from
The average yield is 5.4 m%/hr,

2) varied from 15 to 264m
05m?day) and between 10

*/day
and

333m?/day during recovery (average 125 m?/day).

519 Recover)[

A study of the recovery
70% of the boreholes

data from the boreholes indicates that
exhibit good recovery rates. The

boreholes recovered to an average 91,8% of static water level

within three hours.

5.1.3 Abstraction Schedules

Information obtained from the

pump operations indicated that

the holes are pumped, on average, for periods of 8 - 10 hours

per day.

5.2 Water Balance Equations

Based on the recorded
of hours the boreholes
volumes of groundwat

are pumped per
er are utilised in

52,1 Phungwe

I

1 borehole tested
Pumping Period
Weekly Consumption
Yearly Consumption

pumping rates and verbal information as to the number

day, it is estimated th
each village.

at the following

5,4m%/hr

10 hours/day
378m*/week
19656m>/year
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5.2.2 Utha
1 borehole tested = 1,8m>%hr
Pumping Period = 10 hours/day
Weekly Consumption = 126m*/week
Yearly Consumption = 6552m*/year
5.2.3 Seville 'A’
1 borehole tested = 3,6m3 hr
Pumping Period = 10 hours/day
Weekly Consumption = 252m’/week
Yearly Consumption = 13104m*/year
5.2.4 Seville
1 borehole tested 2,52m?/hr

Pumping Period
Weekly Consumption
Yearly Consumption

8 hours/day
141,12m*/week
7338,24m*/year

o n

5.2.5 Gottenburg

1 borehole tested = 14,4m3/hr

Pumping Period = 10 hours/day
Weekly Consumption = 1008m*/week
Yearly Consumption = 52416m?*/year

All the test pumping results are presented in Appendix A.

5.3 Discussion of the Pumping Test Results for each Village

Using the population data supplied by the Department of Works, Gazankulu,
and a figure for water consumption of 30 litres per head per day, the water
demand for each village could be estimated.

5.3.1 Phungwe/Dixie

Borehole DIXI2 delivered a constant yield of 1,5 ¢/s for 24 hours.
The static water level is 19,44 metres below ground level (mbgl) and
the drawdown measured at the end of the test was 14,435m
(33,875 mbgl). Recovery was slow, to 90% after 180 minutes, this
can be attributed to poor efficiency of the borehole.

GROUNDWATER CONSULTING SERVI CES
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In Phungwe, the population has been calculated to be 400 for 1993,
this gives a water demand of 12m? per day (4380m?® per annum). The
annual abstraction of groundwater is 19656m’. Resulting in an excess
supply of 15726m*/year.

However, this water is very salty, due to high sodium values, and an
alternative water source should be located (chemistry results are
presented in Appendix B and discussed under section 9.2.a). An
existing unused borehole DIXI3* was tested but was found to be very
weak, therefore it was decided to investigate the possibility for further,
less saline boreholes to supplement the existing supply.

Note : ¥ The results of the test pumping is detailed in Appendix A,

5.3.2 Uth

o

Borehole UTHA4 delivered a constant yield of 0,5 ¢/s for 24 hours.
The initial water level was 8,34 mbgl and a drawdown of 2,32m was
measured at the end of the test. The borehole revealed an excellent
recovery to 94% of the static water level within 20 minutes.

In Utha, the population is estimated at 702 for 1993. The water
demand calculates to 7686,9m’/year. The abstraction of groundwater
calculates to 6552m®/year. Resulting in a shortfall of 1134.9m%/ year.

These calculations are assuming the borehole UTHA4 pumped to a
reservoir which was used for domestic use, at present this is not the
case as the settlement is quite a distance from the borehole UTHAA4,
which provides water for an agricultural scheme.

The remaining unused boreholes were tested (results in
Appendix A.2). Boreholes UTHA6, UTHA7, and UTHA9 were
capped, dry holes. UTHAS is a weak hole and it is recommended that
it not be equipped.

UTHAB, a handpump, is used only in emergencies, as the water is
very salty. The high sodium and chloride content causing this can be
attributed to the breakdown of plagioclase within the granitic terrain.

Both UTHA10 and UTHA11 were equipped with handpumps these
were removed and the holes were tested. The yield of borehole
UTHAIO is sufficient to Support a pumping rate of 0,5 £/s for 12
hours per day (7862,4m’/year). This is sufficient for the daily
requirements but it was decided to target and drill further boreholes to
supplement this supply. UTHA11 can only support a handpump.

GROUNDWATER CONSULTING SERVICES
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5.3.3 Seville ’A’

Borehole SVLLA1 delivered a constant yield of 1 £/s for the duration
of the test. The initial water level was measured at 21,3 mbgl, and the
drawdown at the end of the test was 68,2 mbgl a drawdown of
46,82m.

Seville’A’ has an estimated 720 people for 1993. The water demand
is calculated at 9198m’/year.

The abstraction of groundwater is calculated at 13104m*/year.

Borehole SVLLAL1 is a weak hole, so two unused boreholes, SVLLA4
and SVLLAS, were tested to determine their safe yields and
abstraction schedules. Boreholes SVLLA?2 and SVLLA3 were capped
dry holes.

It is recommended that SVLLA4 be equipped to pump at a rate of 1£/s
for 10 hours per day, and SVLLAS to pump at 2 {/s for 8 hours per
day. This allows for an additional yearly abstraction of 34070m?/year.
All pump test data for Seville’A’ is presented in Appendix A.3.

Further siting and drilling was undertaken in this area as the results of
previous drilling indicated good groundwater potential.

5.3.4 Seville

Borehole SVLLI delivered a constant yield of 0,7 ¢/s for the duration
of the test. The original static water level was 8,89 mbgl and the
water level measured at the end of the test was 14,085 mbgl, a
drawdown of 5,195m. The borehole recovered to 97% within 180
minutes.

Thorndale receives its water from the borehole SVLL1 situated at the
outskirts of Seville. The population of Thorndale is calculated at 400
for 1993. The water demand is calculated at 12m*/day (4380m3/year).
borehole SVLLI1 provides 7338,24m’/year, thus giving an excess of
2958,24m’/year. Results are presented in Appendix A.4.

As borehole SVLL1 supplies water to both Seville and to Thorndale
and is the only supply to Thorndale, it was decided that drilling targets
be scientifically sited and that these sites be drilled in this area.

GROUNDWATER CONSULTING SERVICES
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5.:3'% Manyeleti

Manyeleti is solely reliant on two handpumps as there are no diesel
driven pumps in this settlement. There are no facilities for water
trucks to deliver water to this settlement. The population is Manyeleti
is estimated at 705 for 1993. This indicates a water demand of
21,14m*/day (7719,75m*/year), which is equivalent to a pumping rate
of 0,6 £/s for 10 hours per day.

As there is little potable water available to this settlement, it was
decided that the four unused boreholes (MNLI1, MNL2, MNL4 and
MNLS) be tested. Borehole MNL] has a very weak yield and it was
recommended that it be equipped with a handpump. Borehole MNL?2
was dry. MNL4 was determined to have a safe yield of 0,6 ¢/s for an
abstraction period of 12 hours per day. Borehole MNL6
recommendations were, a safe yield of 0,5 ¢/s for 10 hours per day.
This would provide 16030,8 m®/year which would result in an excess
of 8311,05 m*/year.

However, it was decided that further drilling was to take place to
supplement these two weak holes. Results are presented in
Appendix A.6.

5.3.6 Gottenburg

Borehole GTBG! delivered a constant yield of 4 {/s for the duration
of the test. The initial static water level was measured to be 46,84
mbgl and the drawdown measured after continuous pumping for 24
hours was 48,81 mbgl. The borehole recovered slowly to 86% of its
initial water level after 180 minutes.

In Gottenburg, the population has been calculated to be 840 for 1993.
The water demand is calculate at 9198m*/year. This gives an excess
of 2958,24m%/year.

An unused borehole GTBG3 was tested to determine the safe yield and
abstraction schedule. This hole can deliver 1,5 £/s for 12 hours per
day.

It was decided that there would not be any further drilling in
Gottenburg at this time. Results are presented in Appendix A.6.

GROUNDWATER CONSULTING SERVICES
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5.4  SUMMARY OF HYDROCENSUS RESULTS

The test pumping undertaken by GCS was aimed at gaining information as to
the existing groundwater supplies to the villages. The information gathered
allowed GCS to determine problems, deficits in water demand and excess
water.

A crude water balance study indicates that the aquifer in Mhala North-East,
enveloping Dixie, Utha, Manyeleti, Seville *A’, Seville, Thorndale and
Gottenburg is being utilised to 33,4% of its storage and 4,1% of its potential
recharge. Based on this information additional groundwater can be utilised in
Mhala North-East. Our previous report (Ref: 93.9.085 A&B/rpl) details the
calculations for the water balance equations.

Water samples were taken of the end of each constant discharge test, these
were then analyzed for major anions and cations, pH and electric conductivity,
The results were compared to the "SABS 241-1984 Standard for Drinking
Water in South Africa." (All the hydrochemistry is discussed in Section 9,
and the results are tabled in Appendix B).

6. GROUNDWATER EXPLORATION

In addition to the 7 villages identified by GCS, Acornhoek and Dwarsloop where
recognised by the consulting engineering firm, Eksteen, Van Der Walt and Nissan,
as areas for further groundwater development.

Each of these study areas will be discussed separately, as follows :

1) Mhala North-East, which comprises of Utha, Dixie, Seville "A’, Manyeleti,
Seville and Thorndale.

2) Mhala North, which comprises of Acornhoek and Cottondale.

3) Mhala Central, which comprises, solely, of Dwarsloop.

6.1 Desk Study

In all three areas, a study of the relevant aerial photographs (Scale 1:1500)
and all relevant geological maps was undertaken to aid in the selection of
target drilling sites. This reconnaissance photogeological interpretation and
study helped to identify lithological outcrops and lineaments such as joints,
intrusions, shear zones, faults and fractures. These were then selected for
detail field geophysical investigations.

GROUNDWATER CONSULTING SERVICES
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Geophysical Investigation

The geophysical methods employed in these study areas were the ground
magnetic and electromagnetic techniques. The object of the geophysical
investigations was to locate geological structures of hydrogeological
significance. The interpretation and analysis of the geophysical data facilitated
the selection and identification of target drilling sites.

The geophysical instruments used were the Chemtron model G4 proton
magnetometer and the Geonics EM34-3 terrain conductivity meter. These
instruments met with varying success in identifying successful borehole sites.
It was found that a combination of the magnetic and EM34-3 instrument
enjoyed the greater success.

The location of all the geophysical traverses carried out are shown on the
relevant locality plans (Figures 2-4, pages 14 to 20). The corresponding data
collected along these traverses are graphically presented in Appendix C: 1-8.
The station interval used for each of the methods was 10m.

The siting of boreholes on field geological observations and aerial
photographic interpretations also enjoyed a fair measure of success.

7 DRILLING

7.1

Introduction

The contract drilling programme was awarded to Drill Strata (Pty) Ltd from
Pretoria after the contract had gone to tender.

The first phase of drilling at Dwarsloop, Mhala Central was started and
completed in January 1994. Six (6) holes were drilled, 4 of which were
successful.

The second phase of drilling in both Mhala North and Mhala North-East
began in February 1994 and was completed in March 1994. In total, forty two
boreholes were drilled, 12 of which were successful.

The direct circulation air-rotary-percussion drilling method was employed.
The use of a stabilizer ensured the verticality and straightness of the
boreholes. Drill-chip returns were collected every metre and logged on site
by a GCS hydrogeologist, who supervised the drilling programme. Water
intersections were recorded and airlift yields measured by means of a V-notch
weir during drilling.

GROUNDWATER CONSULTING SERVICES
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Details of individual borehole construction and the respective geological logs
are presented in Appendix D : 1-7.

7.2 Results

The position of all existing boreholes plus the new boreholes are indicated on
the locality Figures 2-4. The geophysical traverses are presented in

Appendix C.

7.2.1 Mhala Central - Dwarsloop

The underlying geological formation in this study area is the Cunning
Moor Tonalite.

DRLP20:

DRLP21:

DRLP22:

DRLP23:

DRLP24:

This hole was targeted on an electromagnetic anomaly
adjacent to a dry river bed (station 120 Traverse 1).
This hole was drilled to 64,8m and had water seepage
at 47m. This hole was unsuccessful.

This borehole was drilled in a dry river to intersect the
contact zone of the Rykoppies Gabbro and Cunning
Moor Tonalite. This was achieved at 17mbgl. The
borehole was then cased and cleaned. Due to the nature
of the surrounding material, there has been an ingress
of fine silts and clays which has caused the hole to have
to be cased and cleaned again.

This borehole was drilled to intersect the Gabbro and
Tonalite contact zone, but at a higher elevation. This
resulted in drilling to 82,5m without reaching the
contact zone,

The target was a zone of deeper weathering identified
using the EM34-3 (station 110 Traverse 4). Here the
water strike was at 41m and a blow yield of 2 £/s was
measured on the V-notch weir.

The target site (station 125 Traverse 7) was identified
using the EM34-3 across pegmatite veins within the
tonalite. Although the drill intersected several fracture
zones and quartz-veins, the blow yield was measured to
be 0,5 ¢/s.
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DRI P25: This borehole was drilled to intersect the contact zone
of an intrusive dolerite dyke, this occurred at 33mbgl
(station 30 Traverse 8). The blow yield was measured
to be 0,5 ¢/s.

7.22 Mhala North-East
1.2.23 PHUNGWE/DIXIE

DIXI4. The target for this hole was an
- electromagnetic anomaly corresponding
to a linear feature recognised from the
aerial photographic interpretation (station
70 Traverse 13). Two attempts to
intersect water were tried on this site but
to no avail.

DIXIS: This hole was drilled to intersect the
contact zone between the gneissic terrain
and a younger intrusive dolerite dyke
(station 40 Traverse 5). The contact was

dry.

DIXI6: The drilling target was sited on both a
magnetic and an electromagnetic
anomaly (station 130 traverse 4). The
hole was terminated at 70,55m without
any hydrogeological significant changes
in the geology.

DIXI7: Observation of local geological
conditions of the area determined this
borehole site. Water was intersected in a
fracture zone within the gneiss. The
resultant blow-yield was measured to be
2,5 {/s.

7.22.b UTH

>

UTHA13: The target was a contact zone between
an intrusive dolerite dyke and the
surrounding country rock (station 100
Traverse 2). The hole had to be moved
along the dip of the dolerite dyke to
enable the contact zone to be intersected
at depth. Water was intersected at

" GROUNDWATER CONSULTING SERVICES
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UTHA14:

UTHAI15:

UTHAIL6:

UTHAL17:

UTHAI18:

UTHA19:

16mbgl. The blow yield was measured
at 0,5 ¢/s.

This drilling site was targeted on both a
magnetic and an electromagnetic
anomaly (station 90 Traverse 11). The
hole was drilled to 60,42 m but was
unsuccessful.

This hole was drilled to intersect the

- contact zone of a dolerite dyke and the

surrounding gneiss (station 10 Traverse
12). The hole was unsuccessful.

This hole is situated adjacent to borehole
UTHA7, which has been closed. The
target is the contact zone between an
intrusive dolerite dyke and the gneiss
terrain (station 50 Traverse 1). The
blow yield measured on the V-notch weir
was 1 £/s.

The target for this hole was both a
magnetic and an electromagnetic
anomaly in the gneiss (station 50
Traverse 17). The borehole was drilled
to 81,45m without intersecting water.

This target was select from observations
in the field and interpretation of the
aerial photograph of this area. Two
water strikes were intersected at 21mbg]
and 32mbgl. The final blow yield was
measured at 1 £/s.

This was drilled at a site determined by
the surrounding topographic  and
geomorphological features. No major
fractures were intersected. The borehole
was unsuccessful.
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T.2.2.¢ MANYELETI
MNL?7: This hole was sited on a relatively minor

EM34 anomaly (station 10 Traverse 6).
This borehole was drilled into weathered
granite and gneiss. The hole was
unsuccessful.

MNLS: This hole was drilled on the intersection
of two dolerite dykes which were
- identified from aerial photography. The
geophysical traverse 3 and traverse 4
indicate the presence of two steeply
dipping dykes. The site was chosen to
intersect the intersection of the two
dykes and the contact zone of these
dykes and the surrounding gneiss (station
150 Traverse 4). Water was intersected
at 33mbgl, resulting in a blow yield of
1.5 Iis.

MNILO: Using field observations, this hole was
drilled adjacent to a dry river bed. The
hole was drilled to 60,95m. This hole
was unsuccessful.

MNL10: This was hole was targeted using aerial
photograph interpretation. Fracture
zones were intersected while drilling,
however, these fractures produced only
seepage water.,

1.2,2.:d THORNDALE

THORNI: A geophysical traverse (Traverse No. 6)
was performed from Manyeleti to
Thorndale adjacent to the dam. A
magnetic anomaly was detected and a
site was drilled to intersect the contact
zone of an intrusion dolerite dyke
(station 800 Traverse 6). This contact
was dry.
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THORN?2:

THORN3:

THORN4:

THORNS:

THORNG6:

THORNTY:

THORNS:

Pegmatite veins were observed in the
surrounding gneiss. The EM34-3 reveal
a minor anomaly (station 90 Traverse
18). The hole was drilled to 60,65m
without success.

The hole was drilled on the intersection
of two dolerite dykes (station 70
Traverse 7 and station 60 Traverse 8)
Both dykes were intersected, both

. without success.

The hole was targeted using aerial
photograph interpretation.  The hole
intersected a dolerite dyke at 25mbgl.
Both the top and bottom contact zones
were dry.

The target was chosen on both a
magnetic and electromagnetic anomaly
(station 170 Traverse 17). The hole
intersected dolerite at 27mbgl and again
at 48mbgl both contact zones were dry.

This site was drilled using field
observations and surrounding geological
features. This hole intersected dolerite
at 21mbgl. The hole was unsuccessful.

This site was drilled using observations
of local geological conditions. The hole
was drilled to 60,55m and was
unsuccessful.

Using the aerial photography of this
area, and the information obtained from
drilling THORN1. The hole was drilled
near the end of the dam. A water strike
was intersected at 34m, giving a final
blow yield of 0,5 £/s.
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7.2.2.0 SEVILLE
SVLI2: This hole was drilled at a site determined
by surrounding topographic and
geomorphological features. Fractured
and weathered gneiss was intersected at
29mbgl.  The final blow yield was
measured at 3 £/s.
SVLL3: This hole was sited using the
- interpretation of aerial photography of
this area.  Fractured and weathered
gneiss was intersected at 27 mbgl,
resulting in a final blow yield of 5 ¢£/s.
1.2.2.1 SEVILLE A’

SVLLAG6: This hole was drilled on a magnetic
anomaly (station 90 Traverse 9). The
hole was drilled to 60,65m. The hole
was unsuccessful.

SVLLAY: A minor electromagnetic anomaly was
revealed near the dam to the south of
Seville A’ (station 110 Traverse 19).
The borehole intersects a zone of altered
granite at 36mbgl coinciding with a
water strike. The resultant blow yield
was 0,5 £/s.

SVLLAS: A geophysical traverse was performed
parallel to a dry river, across a lineation
recognised from the aerial photography.
This lineation gave rise to a large
electromagnetic anomaly (station 50
Traverse 20). A zone of fracturing was
intersected at 27mgbl. A water strike
was recorded at 32mbgl resulting in a
blow yield of 5 £/s.

7.2.3 Mhala North

The underlying geology in this study area is the unnamed migmatites
and gneiss of the basement complex.
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7.2.3a. ACORNHOEK

ACNH20:

ACNH21:

ACNH?22:

ACNH?3:

ACNH?24:

ACHN?5:

This hole was drilled on an EM34-3 anomaly,
using both the 20m and 40m cables (station 40
Traverse 21). Two zones of fracturing were
intersected, both were dry.

A geophysical traverse was conducted near an
existing borehole to establish the geophysical
signature (Traverse 23). This site was selected
on an EM34-3 anomaly in the vicinity of this
borehole (station 420 Traverse 23). This hole
was unsuccessful.

This drilling target was an electromagnetic
anomaly that suggested the existence of a
fracture (station 160 Traverse 24). The hole did
not intersect any fractures and the hole was
terminated at 60,45m.

A marked EM34-3 anomaly corresponding with
a magnetic anomaly led to the selection of this
site (station 150 Traverse 25). The hole was
drilled to 61,55m, a fracture zone was
intersected at 11mbgl. This fracture zone was
dry.

Pegmatite veins within the gneiss terrain led to
the selection of this borehole, as did a minor
EM 34-3 anomaly, (station 90 Traverse 26). A
quartz-rich granite was intersected at 9m, the
hole was moved to intersect this quartz vein at
a greater depth. The quartz-rich granite was
then intersected at 15m. Both attempts were
dry.

This hole was drilled on an electromagnetic
anomaly (station 80 Traverse 27). The hole
intersected two zones of fracturing, both were
dry. This site was then moved to intersect these
fractures at a greater depth. Using the EM34-3,
the site was drilled on an electromagnetic
anomaly (station 500 Traverse 29). This site
intersected a dry fracture zone.
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1.2.3.b COTTONDALE

GCS1; Using the surrounding topographic and
geomorphological features, this site was drilled
to intersect a dolerite dyke. A water strike was
intersected at 16mbgl with a initial blow yield of
1 /s, this blow yield decreased with depth.
This suggests that the reservoirs of groundwater
that was initially intersected is being recharged
by weak micro fractures.

GCS2! This hole was drilled after interpretation of the
aerial photography of this area. This hole was
drilled to 63,65m without success.

GCS3: This site was selected at the confluence of two
rivers, near the school. The hole was drilled to
63,75m without success.

GCS4. This hole was drilled on a lineation recognised
from the aerial photograph which indicated the
presence of a dolerite dyke. Water was
intersected within the dolerite at 11mbgl.
Drilling was terminated within the dolerite. The
blow yield was measured to be 1,5 #/s.

GCS5: Using the field observations and a relatively
minor electromagnetic anomaly (station 90
Traverse 32), this hole was drilled into a
dolerite sill. The hole was terminated within the
dolerite at 60,65m.

GCS6: The drilling target was a magnetic anomaly that
suggested the existence of a dyke (station 70
Traverse 35). Water seepage was recorded at
34mbgl. The hole was terminated within
dolerite at 52,45m.

8. TEST PUMPING
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8.1 Introduction

Test pumping was carried out to determine the yield potential of each
of the study areas. In Mhala north-east, all the existing boreholes had
been tested to determine their potential for abstraction. This was taken
into account before deciding on where to continue the hydrogeological
investigation.

In the Mhala North, the drilling of new boreholes was considered
urgent, thus the test pumping of existing boreholes was not considered
necessary, prior to the establishment of new boreholes.

Each of the existing unused boreholes in each of the settlements were
test pumped to evaluate their yields as there was no information
available. The stronger holes were then tested to determine safe
pumping rates, abstraction schedules and suitable equipment.

The new holes were tested after the completion of the drilling contract.

Following the evaluation of tenders for the testing of boreholes,
Borehole Testing Services were contracted to perform the tests. The
first phase in Mhala Central and in Mhala North-East was completed
in January 1994. This first phase consisted of testing all the
unused/unequipped boreholes in these areas. This enabled GCS to
determine the groundwater abstraction potential in each area. The
second phase was to test all the new successful boreholes drilled during
this investigation.

GCS tested and evaluated all the existing equipped holes in Dwarsloop,
Dixie, Utha, Manyeleti, Seville, Seville A’ and Gottenburg. The
methodology has been discussed in our previous report (Ref : 93-9.085
A&B/rpl).

8.2 Results

The logistics and results of all the pumping tests are summarised along
with their time/drawdown and recovery data graphs in Appendix A.
Each settlement has been evaluated and their groundwater potential has
been calculated according to the recommendations concerning safe
yields and abstraction schedules.

8.2.1 Dwarsloop

As illustrated in Table 3, Dwarsloop has a conservative
estimate of groundwater abstraction of 344,3m*/day.
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This figure is conservative because the following boreholes
could not be tested due to various technical problems:

DRLP4 : has a broken shaft,
DRLP7 . has an electrical problem,
DRLP9 : needs a new engine,
DRLP10 : needs new electrical cable,
DRLPI15 2 has an electrical problem.

Further groundwater can be abstracted from the weaker holes
by means of handpumps, in times of emergency.

8.2.2 Dixie/Phunswe

Table 4 provides an accurate estimate of the groundwater
abstraction in Dixie, as all the boreholes have been assessed.

The groundwater abstraction potential is 54m®/day. Dixie has
a water demand of 12m’ per day.

8.2.3 Utha

The potential for groundwater abstraction has been calculated
at 39,6m*/day in Table 5 this excludes Utha 18 which had
collapsed. This borehole has been cleaned on 6/6/94 and needs
to be tested before recommendations can be made.

The water demand for Utha is 21,06m*/day for a population of
702 calculated for 1993.

8.2.4 Manyeleti

At present, Manyeleti relies on two handpumps for its water
supplies. According to Table 6, Manyeleti will be capable of
abstracting 61,92m*day when all the boreholes are equipped.

The water demand for Manyeleti is calculated to be
21.15m%day. This means Manyeleti now has an excess of
groundwater 40,77m%/day.

GROUNDWATER CONSULTING SERVICES
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8.2.5 Thorndale

During the drilling programme, only one borehole drilled in
Thorndale intersected water. This hole is a very weak hole and
it is recommended that this hole can only be equipped with a
handpump. The results are in Appendix AS.

As Thorndale receives groundwater from Seville, a pipeline
already exists, several strong boreholes were found at Seville,
one of these holes should be equipped to supply Thorndale with
an additional supply.

8.2.6 Seville

Table 7 indicates that the safe groundwater abstraction from
three boreholes equals 408,96m*/day. The combined water
demand for Seville and Thorndale is 32,79m’/day (population
figures of 693 and 400 respectively for 1993). This gives an
excess of 376,17m%day.

8.2.7 Seville ’A’

Seville A’ has a calculated water demand of 21,6m’/day.
Table 8 indicates a calculated groundwater abstraction potential
from boreholes of 129,6m*/day.

8.2.8 Gottenburg

In Gottenburg, the population has been calculated to be 840 for
1993. The water demand is calculated to be 25,2m*/day. The
abstraction potential of groundwater has been calculated at
237,6m’/day (See Table 9). This gives an excess of
212,4m’*/day.

This water supply was deemed sufficient at this time for
Gottenburg.

8.2.9 Acornhoek - Cottondale Area

Only two of the 14 boreholes drilled in this study area had
water strikes. The test pumping of these holes were performed
by the test pumping crew of the Department of Works,
Gazankulu.
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Mr Petrus Mabasa (Department of Works) informed GCS that
one of the boreholes, GCS4, could not be tested as the hole has
collapsed. The drillers corrected this hole on 6/6/94.

Borehole GCS 1 was tested by the Gazankulu testing crew.
They performed a yield test and Mr A Myburgh (EVN)
informed GCS that he would analyze this data and calculate the
abstraction rate and schedule.

9. GROUNDWATER CHEMISTRY

During the hydrocensus, no water samples were collected and so quality was based
on taste and smell alone. There were incidents of the water being too salty to drink,
this occurred at DIXI1, DIXI2 and UTHAS8. This can be attributed to the breakdown
of the plagioclase feldspars within the country rock, leading to high Na and ClI values
in the water. The Mhala Block, on a whole, appears to have good water quality and
there were no cases of bad odoured water.

During the testing programme, water samples were taken during the last hour of the
constant discharge test. This ensures that the well has been comprehensively purged
to remove the stagnant water, the groundwater sample is then representative of the
groundwater within the aquifer. The samples were collected and stored in compliance
with the Water Research Commission’s Guide: WRC Project No 339, entitled
"Groundwater Sampling - a Comprehensive Guide for Sampling methods" by Weaver
(1992).

The samples were sent to Cydna Laboratory in Johannesburg and to the Government
laboratory in Pietersburg, for the following determinants: Full analysis of major
cations and anions, toxic substances of interest, pH and electroconductivity. The
results are tabled in Appendix B.

9.1 Mhala Central

9.1.a Dwarsloop:

The following boreholes were sampled at Dwarsloop; DRLPI,
DRLP2, DRLPS5, DRLP6, DRLP3, DRLP14, DRLP16, DRLP2I,
DRLP23 and DRLP24. All of these boreholes were drilled into the
Cunning Moor Tonalite.
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The groundwater chemistry revealed that the water at Dwarsloop is a
mixture of a sodium type and a bicarbonate type water. The resultant
water is potable groundwater.

The groundwater at Dwarsloop falls into two classifications of
irrigation waters, namely: C2 - S1 and C3 - S1

C2 - Medium-salinity, water can be used where a moderate amount
of leaching occurs. Plants with moderate salt tolerance can be grown
in most cases without special practices for salinity control.

C3 - high-salinity, water cannot be used on soil that has restricted
drainage. With adequate drainage, special management for salinity
control may be required and plants with good salt tolerance should be
selected.

S1 - Low-sodium, water can be used with little danger on nearly all
soils.

The hydrochemical data of the groundwater revealed that all the
samples taken are to be derived from the same source aquifer.

9.2 Mhala North-East

9.2.a Dixie/Phungwe

The following boreholes were sampled at Dixie, DIXI2, DIXI3 and
DIXI7. These boreholes were drilled into the unnamed gneissic
basement complex. The results of the chemical analysis are in
Appendix B.

The groundwater, is a mixed water of recently recharged water and
water from an arid to semi-arid environment.

The groundwater is a class C4-S2 irrigation water.

C4 - Very-high salinity, water is not suitable for irrigation under
ordinary conditions. If used, the soil must be adequate, considerable
excess irrigation water must be applied, and very tolerant crops should
be selected.
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S2 - Medium-sodium, water is hazardous for use on fine-textured
soils that have high cation-exchange capacity. This water may be used
on coarse-textured or organic soils with good permeability.

Samples taken at DIXI2, and DIXI3 have the same chemical signature,
this implies that they are derived from the same geological
environment.

9.2.b Utha
UTHA4, UTHA10, UTHA11, UTHA13 and UTHA16 were sampled
during the test pumping programme. UTHAI18 had collapsed and a
sample could not be taken. These boreholes were drilled into the
Makhutswi Gneiss.

The water is a mixed groundwater of potable quality, comprised of
recently recharged groundwater and water derived from a low rainfall
crystalline terrain.

The groundwater falls into two classes of irrigation water, C2-S1 and
C3-S1, as in the case of Dwarsloop. These two classes are as
discussed in 9.1.a.

The chemical data revealed that the samples taken are derived from the
same fractured gneiss terrain. Although the boreholes are associated
on different fractures, the geology has not changed.

Only UTHA16 has poor groundwater quality, with the chloride value
being greater than the maximum allowable limit.

9.2.c Seville

Groundwater samples were taken at SVLL1, SVLL2 and SVLL3
during the test pumping programme. The boreholes were drilled into
the Makhutswi gneiss.

The groundwater at Seville is recently recharged groundwater mixed
with groundwater of a low rainfall crystalline terrain.

The classification of irrigation water based on the sodium values and
conductivity classes the water as C3 - S1.

C3 - High-salinity, water cannot be used on soils that have restricted
drainage.
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S1 - Low-sodium, water can be used with little danger to nearly all
soils.

9.2.d Gottenburg

Samples were taken at GTBG1 and GTBG4, during testing. These
holes were seen to be drilled into the contact zone of the Timbavati
Gabbro and the Makhutswi Gneiss, no drilling details were available
for these boreholes. The chemical results are shown in Appendix B.

The groundwater is seen as a mixture of two main groups of water, a
Ca,Mg/CO; dominant and a K, Na/CO,;, HCO, dominant. This
characterises a recently recharged groundwater and a groundwater
derived from a low rainfall crystalline terrain.

The groundwater is classified as a C3-S1 type of irrigation water.

C3 - High-salinity, water cannot be used on soils that have restricted
drainage.

S1 - Low-sodium, can be used with little danger on nearly all soils.

The chemical data reveals a different signature than that of the
Makhutswi Gneiss or the unnamed gneiss terrain at Dixie. This
corresponds to the assumption that the drilling targets at Gottenburg
were aimed at the contact zone of the gabbros and gneiss rather than
fractures within the gneiss. GTBG1 has good potable quality
groundwater. GTBG3 has a magnesium value greater than the
maximum allowable limit. This may lead to diarrhoea in new users.

9.2.e. Seville ’A’

Groundwater samples were taken at SVLLA1, SVLLA4, SVLLAS,
SVLLA7 and SVLLAS. The results of the laboratory tests are shown
in Appendix B. The boreholes SVLLA1, SVLLA4 and SVLLAS
were drilled into the Makhutswi Gneiss; according to the geological
map 2430 Pilgrim’s Rest (Scale 1:250 000). This assumption was
made as no information was available. SVLLA7 and SVLLAS are
new holes which were logged, details are in Appendix D.

The groundwater at SVLLA1, SVLLA4 and SVLLAS is a matrix of
recently recharged groundwater and groundwater from semi-arid
crystalline terrains.
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These three samples are classified as C3-S2 type of irrigation water.

C3 - High-salinity, water cannot be used on soils that have restricted
drainage.

S2 - Medium-sodium, water is hazardous for use on fine textured or
organic soils with good permeability.

The chemistry data for SVLLAI, SVLLA4 and SVLLAS is very
similar to that of DIXI2 and DIXI3. This suggested that the geology
of the two are very similar,.it can therefore be implied that these holes
were drilled into the unnamed gneissic terrain.

The groundwater found at Seville 'A’ is of good potable quality.

9.2.f Manyeleti

Samples were taken at MNL4, MNL6 and MNLS8 during the last hour
of the constant discharge tests. The underlying geology in this area is
the Makhutswi Gneiss.

The two samples MNL4 and MNL6 represent two different types of
water. MNIL4 is an example of potable groundwater which is
characteristic of recently recharged groundwater. = MNL6 has
extremely high chloride, magnesium and sodium values. This water
is characteristic of evaporite dissolution environments (arid to semi-
arid).

These two samples are classified as C4-S2 irrigation water.

C4 - very-high-salinity, water is not suitable for irrigation under
ordinary conditions. If use, the soils must be permeable, drainage
must be adequate, considerable excess irrigation water must be
applied, and very tolerant crops should be selected.

S2 - medium-sodium, water is hazardous for use on fine-textured soils
that have high cation-exchange capacity. This water may be used on
coarse-textured or organic soils with good permeability.

The chemical data clearly indicates that MNL4 and MNL6 are derived
from different source aquifers. As MNL6 is known to have been
drilled onto a contact zone, between an intrusive dolerite dyke and the
surrounding gneiss. This intrusion has caused alteration to the country
rock and has caused an alteration in the hydrochemistry.
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MNL4 has good potable quality groundwater, whereas MNL6 has
magnesium, sodium and chloride values which are greater than the
maximum allowable limits.

9.3  Mhala North

9.3.a Acornhoek - Cottondale Area

Unfortunately no water samples were taken at these new holes during
the pump tests by the Gazankulu pump testing crew.

It is suggested that the Department of Works, Gazankulu, have
samples taken and analyzed before these holes are utilised.

10 CONCLUSIONS AND RECOMMENDATIONS

After the siting of boreholes, using geophysical methods, drilling of these sites
commenced. Due to the poor performance of these geophysical instruments in some
areas, additional sites were targeted using aerial photography interpretation and
geological observations. The results of the drilling and the subsequent testing of the
successful holes are discussed for each settlement. Recommendations have been made
with regard to further hydrogeological work in these areas.

10.1 Dwarsloop

The geology underlying the Mhala Central study area, consists of the Cunning
Moor Tonalite. The boreholes drilled into the Tonalite yield on average
2,8m’/hr, with the average borehole depth being 45,6m.

Of the 6 boreholes drilled during the investigation, three holes were drilled on
electromagnetic anomalies, all three had water strikes although DLRP20 was
very weak. The water was intersected on average at 45 mbgl. Two holes
were sited using changes in the total magnetic field, both were unsuccessful.
DLRP25 was drilled into a dolerite contact zone at 33 mbgl, which is below
the average static water level for Dwarsloop, 12,12 mbgl. The hole was
tested and found to be very weak.

The borehole DRLP21 was sited using geological observations. The hole was
drilled to intersect the Rykoppies Gabbro dyke below static water level. The
contact zone was intersected at 17 mbgl resulting in a blow yield of 2 {/s.

Hydrocensus and drilling data indicates that the main water strikes are
intersected before 35 mbgl and that the higher yields are intersected within the
zones of deeper weathering. Thus stronger yields were intersected at shallow
depths and lower yields at greater depths.
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Future borehole drilling sites should be sited using the electromagnetic
geophysical technique, as this proved to be the most successful method of
siting in the Tonalite. Borehole depths should not exceed 60m.

Due to the limited area bordering Dwarsloop and the extent of drilling within
this area it is considered necessary to investigate possible future drilling
targets further afield.

10.2 Phungwe/Dixie

Four boreholes were drilled at Dixie, three of these holes were targeted using
geophysical methods, these three were unsuccessful. The fourth borehole,
DIXI7, was drilled after an examination of the local aerial photography. This
borehole was sited to intersect an area of displacement on a dyke. Water was
intersected at 39m and 56m below ground level.

The average borehole depth in Dixie is 49,1 mbgl and yields average 3,5
m3/hr. It would seem that these existing holes may have been terminated
prematurely and that drilling deeper would have achieved higher yields.

It is recommended that future boreholes be drilled to at least 70m in this area.
Sites should be targeted further away from the village, using aerial
photography to aid in identifying possible drilling targets.

10.3 Utha

Twelve boreholes had already been drilled in and around Utha, resulting in the
following: one diesel-driven pump at the Utha scheme (UTHA4) and three
handpumps (UTHA8, UTHA10 and UTHAL11).

An additional seven boreholes were drilled at Utha by GCS. Three of these
holes yielded water. UTHA13 was drilled to intersect an intrusive dolerite
dyke. The contact zone was intersected at 16 mbgl. The yield was very weak
even though the average static water level in this area is 13,3 mbgl. Other
holes drilled on magnetic anomalies proved unsuccessful, although UTHA16
had a weak yield.

Two electromagnetic anomalies were recorded and drilled, both of these holes
were unsuccessful. Although changes in the electromagnetics were noted,
there was no hydrogeological significant changes in the formations drilled.
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Two holes were drilled on sites positioned after aerial photography
interpretation. One was successful UTHA18 and one was not, UTHA19.

The average depth of boreholes in Utha is 37,2 m with the average water
strike depth being measured at 25,4 mbgl. There is little or no changes in the
borehole yields with greater depths and no yields exceed 0,5 £/s.

It is recommended that future work in this area be limited to low lying areas
adjacent to the river beds in the area. Drilling depths should not exceed 60m.

10.4 Manyeleti

Four boreholes were drilled in Manyeleti. The only successful borehole,
MNLS, was drilled on a magnetic anomaly. A blow yield of 1,5¢/s was
recorded during drilling. Dolerite was intersected at 35 mbgl,and the water
strike was measured at 33 mbgl within the contact zone. The borehole was
tested and a safe yield of 0,5 £/s was established. This indicates that the
drilling intersected a localised reservoir of groundwater which is fed by minor
groundwater pathways. After the initial reservoir of water had been pumped
the borehole ran dry. This is indicative of many of the holes drilled in the
gneissic terrain in Mhala North-East.

MNL7 was drilled on an electromagnetic anomaly and the results were similar
as with those drilled at Utha. It would seem as though the electromagnetic
technique gives an indication that there is a zone of increased conductivity
within the gneiss. Normally, this would indicate a fracture or a zone of
deeper weathering within the gneiss. The EM 34-3, using the 40m cable, can
penetrate a gneissic terrain to not more than 60m. The borehole was drilled
to 60,75m and the gneiss was fresh. Thick bands of biotite were intersected

. during drilling, these could perhaps have resulted in the variations in the
conductivity beneath the surface, and implied the presence of anomalous
features. It is, therefore, recommended that other geophysical techniques,
such as, resistivity be applied instead of electromagnetics.

MNL9 was drilled adjacent to a dry river, using geological observations.
Sand, which has high transmissivities, was drilled to 13 mbgl, but the regional
static water is on average 15,97 mbgl. Thus the borehole was dry. In future,
zones of deep saturated sand should be identified and drilled. Correct
construction will enable strong yields.

Using aerial photograph interpretation, MNL10 was sited and drilled.
Although fractures were intersected below the regional static water level, these
fractures yielded weak groundwater seepage. This yield was too weak to
utilize.
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10.5 Thorndale

Prior to the investigation, no boreholes had been drilled at Thorndale, which
meant that no hydrogeological data was available for this area. Boreholes
were drilled on electromagnetic anomalies, magnetic anomalies, geological
observations and aerial photograph interpretation. None of these holes were
successful.

The average height of Thorndale is 410 metres above mean sea level (mamsl)
which is higher than the surrounding areas, such as Manyeleti (385 mamsl)
and Seville (395 mamsl). GCS then decided to use the information obtained
from drilling THORNI, an intrusive dyke contact, to position the site for
THORNS.

The target was moved down the strike of dolerite dyke towards the low lying
area adjacent to the dam. Water seepage was measured at 31m and a water
strike was intersected at 34 mbgl. Although the borehole tested to be very
weak, it gave the indication that future drilling should be concentrated in the
low lying areas surrounding Thorndale and not in the settlement itself.

10.6 Seville

This area produced the most successful new boreholes. Two sites were
selected using aerial photograph interpretation. SVLL2 yielded 4 {/s after
testing and SVLL3 yielded 5 ¢/s after testing. Both of these holes intersected
fracture zones within the gneiss at approximately 30 mbgl. These fractures
proved to have strong yields through the 24 hour constant discharge pumping
tests indicating good groundwater transmissivities.

These boreholes were drilled in low lying areas adjacent to dry stream beds.

The other borehole in this area, SVLL1, was drilled to 73,5 m and has a yield
of 0,7 £/s. The two new holes were drilled to 51 m (SVLL2) and 40m
(SVLL3). This indicates that in this area deeper holes do not necessarily
mean stronger yields.

Further investigations should be confined to low lying areas adjacent to
lineations recognised from aerial photographs.

10.7 Seville A’
Boreholes SVLLA4 and SVLLAS5 were sited by GCS during a previous

hydrogeological investigation in October 1992. These holes had been drilled
but not utilised. They were drilled into the limb of a shallow dipping dyke.
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The initial yields were high, SVLLAS was 6.6 {/s, but the groundwater
reservoir was depleted with time during the 24 hour constant discharge
pumping test and safe yields of 1 ¢/s (SVLLA4) and 2 /s (SVLLAS) were
recommended. This is the first incident of boreholes drilled into dolerite
dykes in this area where the yields are greater than 1 £/s.

Borehole SVLLAG6 was drilled to intersect a fracture at depth. This borehole
was unsuccessful even though the hole intersected a fracture zone at 24 to 27
mbgl. This indicates that these are minor or micro fractures which contribute
very little to the movement of groundwater.

A combination of magnetic and electromagnetic readings led to the siting of
SVLLAS8. The blow yield was measured at 5 £/s on a V-notch weir. The
hole was tested and was found to run dry at a pumping rate of 1 £/s. This
indicates a depletion of the reservoir in a short time with pumping, which
implies a local zone of high storage.

A minor electromagnetic anomaly adjacent to the dam at Seville, was sited
and drilled. Borehole SVLLA7 was drilled to 45,65 mbgl, intersecting water
at 36mbgl. The water strike corresponds to a zone of altered and fracture
gneiss, the contact zone created by an intrusive dolerite dyke. The initial
blow yield was 0,5 £/s. After testing the yield was very weak indicating a
depletion of the groundwater in storage associated with the contact zone.

10.8 Gottenberg

The two existing boreholes in Gottenberg have an average yield of 2,7 £/s and
average depth of 52,97 m. No information concerning water strikes was
available. The regional static water level is 25 mbgl. The groundwater
chemistry implies that the boreholes may have been drilled into the contact
zone between the Makhutswi gneiss and the Timbavati Gabbro. Further south
in the Mhala Block strong boreholes have been associated with this contact
zone, future groundwater exploration in this area is recommended.

10.9 Acornhoek

Eight boreholes were drilled at Acornhoek to an average depth of 63,25 m.
The sites were chosen using a combination of magnetic and electromagnetic
techniques. There were no incidents of water strikes and seepage water was
too weak to record. There was no other data available regarding the existing
holes in Acornhoek.

It is evident from the amount of boreholes drilled and the results of this
investigation that the groundwater potential is very low. This is the case in
pristine granitic terrains.
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A hydrocensus should be completed in this area to establish certain
hydrogeological significant data before further work is done.

10.10 Cottondale

Magnetic geophysical traverses were performed and aerial photography
interpretation was used to site six boreholes. The dolerite/gneiss contact
zones resulted in a weak blow yield at GCS1 and a strong blow yield of
1.5 £/s at GCS4.

The average depth for water strikes was 20,3mbgl. The boreholes were
drilled to an average of 54,4mbgl. Although there were several water strikes
in this area, the transmissivities were low and the groundwater storage
capacity was found to be limited.

Table 10 is a summary of the new boreholes, the following comments are derived
from these results.

It appears that the Cunning Moor Tonalite have been remobilised and intruded into
by younger formations, This coarse-grained formation is seen to have a large
groundwater storage capacity and an increased transmissivity with regard to
groundwater.

The Makhutswi Gneiss has a low permeability with limited groundwater storage
capacity. Intrusive dyke contact zones prove to have little or no groundwater storage
and do not contribute to large yielding boreholes in this environment.

Deep weathering, fracturing and faulting within the Makhutswi Gneiss have been
recognised as the most important factors regarding groundwater exploration. Large
zones of weathering to depths below the regional static water levels should be sought
for further drilling.

The unnamed basement rock to the north of Mhala Block is seen as having negligible
groundwater potential due to it being largely impermeable and has very limited
groundwater storage capacity. A hydrocensus should be performed on the existing
boreholes drilled into this formation to establish the regional hydrogeological
parameters.

Dolerite Dyke contact zones have produced very poor yields throughout the Mhala
North-East and therefore future work should concentrate on fractures and zones of
deeper weathering within the gneiss in topographical low lying areas.

The thickness of the zone, the number of individual fractures or the total depth
reached seems to have no bearing on the transmissivity of the groundwater.
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Figure 5 gives an indication of groundwater potential within the Mhala block, this
will aid in future planning of groundwater development.

GROUNDWATER CONSULTING SERVICES
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Date printed :

31 March 1995

Generated for : GAZANKULU INVESTIGATION Page 1
Site id number MALAGB760 MALAT14026 MALAT14074
Number on map GB760 T14026 T14074
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 498 488 464
Calcium (mg/L) 30 33 45
Chloride (mg/L) 25 39 45
Electrical conductivity (mS/m) 8121 87.41 84.81
Fluoride (mg/L) 0.4 0.4 0.6
Ion-balance error (%) =1.:.55 -2.06 -1:71
Iron (total) (mg/L)

Langelier index 0,11 0.14 0.04
Magnesium (mg/L) 721 721 47
Methyl orange alkalinity (mg/L) 410 402 382
Nitrate as nitrogen (mg/L) 1:8 4.1 1.4
pH 7.49 7.50 7.39
Potassium (mg/L) 10.0 By 2 4.3
Sodium (mg/L) 29 36 72
Sulphate (mg /L) 8 10 6
Total diss. solids (EC*7) (mg/L) 568 612 594
¥ Anions (meq/L) 9,221 9.662 9.166
Z Cations (meq/L) 8.940 9.272 8.857

Selected standard

A = Exceeds max acceptable value
t = Exceeds max guideline value
< = Below detection limit

d
v

SA drinking water-

humans

Below min guideline value
Below min acceptable value
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Site id number MALAT14075 MALATGB354B MALATGB64
Number on map T14075 GB354B GB 64
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 587 792 438
Calcium (mg/L) 45 65 il
Chloride (mg/L) 93 176 46
Electrical conductivity (mS/m) 104.01t 145.01 82.9t
Fluoride (mg/L) 0.6 1.17 1.0
Ion-balance error (%) ~1.34 0.22 -0.94
Iron (total) (mg/L)

Langelier index 0.05 0.06 -0.23
Magnesium (mg/L) 871 38 30
Methyl orange alkalinity (mg/L) 482 650 360
Nitrate as nitrogen (mg/L) 8.1t 4.1 29
pH Tu 7.00 V20
Potassium (mg/L) 7.8 7.0 4.5
Sodium (mg/L) Wi 2821 1041
Sulphate (mg/L) 8 20 3
Total diss. solids (EC*7) (mg /L) 728 1015 580
= Anions (meq/L) 13.040 18.732 8.820
3 Ccations (meq/L) 12.694 18.816 8.655
Selected standard SA drinking water- humans

Below min
Below min

A
1
<

guideline value
acceptable value

Exceeds max acceptable value 1
Exceeds max guideline value v
Below detection limit

imn

I
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Site id number
Number on map

MALATGB735
GB735
0.000

Depth of sample (m)
Bicarbonate (mg/L)
Calcium (mg/L)
Chloride (mg/L)
Electrical conductivity (mS/m)
Fluoride (mg/L)
Ion-balance error (%)
Iron (total) (mg/L)
Langelier index

Magnesium (ng /L)
Methyl orange alkalinity (mg/L)
Nitrate as nitrogen (mg/L)
pPH

Potassium (mg/L)
Sodium (mg/L)
Sulphate (mg/L)
Total diss. solids (EC#*7) (mg /L)
% Anions (meq/L)
% Cations (meq/L)

-0.26
731

284
12.8a

6.90

6.3
1841

14

1260

19.621

19.063

Page 3

MALATOTHER MHALAATHLO1
OTHER/BH ATHLO1
0.000 9.450
499 423
30 38
25 92
81.21 110071
0.4 0.0
=1.55 0.00
-0.08 0.32
721 761
410 349

1.8

7.30 7.70
10,0 2.6
29 70
8 81
568 770
9.221 11.262
8.940 11.263

Selected standard : SA drinking water- humans

A = Exceeds max acceptable value
1 Exceeds max guideline value
< Below detection limit

} = Below min
v = Below min

guideline value
acceptable value
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Generated for : GAZANKULU INVESTIGATION Page 4
Site id number MHALAATHLO®6 MHALABZ2 MHALADIXIO2
Number on map ATHLOG6 B2 DIXIO02
Depth of sample (m) 16.600 0.000 0.000
Bicarbonate (mg/L) 590 820
Calcium (mg/L) 48 145 140
Chloride (mg/L) 63 96 7504
Electrical conductivity (mS/m) 97.01 kI I A £ 270.01
Fluoride (mg/L) 0.4 0.9 0.5
Ion-balance error (%) -0.06 71.16a -0.01
Iron (total) (mg/L) 0.00 0.40t
Langelier index ’ 0.46 051
Magnesium (mg/L) 51 67 961
Methyl orange alkalinity (mg/L) 486 674
Nitrate as nitrogen (mg/L) 0.0 0.0
pH 7.60 8.10 7.20
Potassium (mg/L) 1.8 35,0 10.0
Sodium (mg/L) 1201 82 4604
Sulphate (mg/L) 17 7 25
Total diss. solids (EC*7) (mg/L) 679 782 1890
¥ Anions (meq/L) 11.872 2.901 3547183
¥ Cations (meq/L) 11.858 17:215 35:173

Selected standard : SA drinking water- humans

A = Exceeds max acceptable value | = Below min guideline value
t = Exceeds max guideline value v = Below min acceptable value
< = Below detection limit
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Site id number MHALADIXIO3 MHALADIXTIO07 MHALADRLPO1
Number on map DIXIO3 DIXIO07 DRLPO1
Depth of sample (m) 0.000 0.000 16.300
Bicarbonate (mg /L) 1262 640 443
Calcium (mg/L) 120 35 49
Chloride (mg /L) 5001 49 91
Electrical conductivity (mS/m) 270.01 200.01 700
Fluoride (mg/L) 0.0 0.6 B )
Ion-balance error (%) -4.98 1.00 -7.731¢
Iron (total) (mg/L) 3.50a

Langelier index 0.53 0.44 0.57
Magnesium (mg/L) 1001 44 1%
Methyl orange alkalinity (mg/L) 1037 528 366
Nitrate as nitrogen (mg/L) 0.0 2.7

pH 7.10 7.69 7.80
Potassium (mg/L) 5.0 3.2 1.6
Sodium ({mg/L) 4001 1641 1101
Sulphate (mg/L) 26 8 8
Total diss. solids (EC*7) (mg/L) 1890 1400 490
¥ Anions (meq/L) 35.386 i9.333 10.122
% Cations (meq/L) 22.030 12583 8.670

Selected standard SA drinking water-

A = Exceeds max acceptable value il
t = Exceeds max guideline value
< = Below detection limit

- humans
= Below min
v = Below min acceptable value

guideline value



* HydroBase * Chemistry Report

*

A = Exceeds max acceptable value
1 = Exceeds max guideline value
< = Below detection limit

l
)

Below min

guideline value

Generated for : GAZANKULU INVESTIGATION Page 6
Site id number MHALADRLP0O2Z MHALADRLP05 MHALADRLPOG6
Number on map DRLPO2 DRLPO5 DRLPO6
Depth of sample (m) 15.230 52.450 45.000
Bicarbonate (mg/L) 402 222 356
Calcium (mg /L) 44 34 30
Chloride (mg/L) 85 93 74
Electrical conductivity (mS/m) 70.0 73.0% 65.0
Fluoride (mg /L) 1,31 X. 31 2.64a
Ion-balance error (%) =7 « 354 -4.80 -7.10}
Iron (total) (mg /L)

Langelier index -0.02 -0.14 =012
Magnesium (mg/L) 14 11 9
Methyl orange alkalinity (mg/L) 330 183 293
_Nitrate as nitrogen (mg/L)

pH 7«30 7.50 7.40
Potassium (mg/L) 13 1.0 3.7
Sodium (mg/L) 110t 74 1101
Sulphate (mg/L) 19 4 7
Total diss. solids (EC*7) (mg /L) 490 511 455
% Anions (meq/L) 9.462 6.435 8.230
% Cations (meq/L) 8.166 5.846 7.139
Selected standard SA drinking water- humans

Below min acceptable value
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Site id number MHALADRLP0O8 MHALADRLP14 MHALADRLP16
Number on map DRLPOS8 DRLP14 DRLP16
Depth of sample (m) 27.350 63.280 10.540
Bicarbonate (mg/L) 222 193 208
Calcium (mg /L) 31 31 44
Chloride (mg /L) 37 37 160
Electrical conductivity (mS/m) 45.0 45.0 110.0t
Fluoride (mg/L) 2.64 2.6a 0.1
Ion-balance error (%) -7.881 =2.53 =3.56
Iron (total) (mg/L)

Langelier index -0.06 -0.72 -0.58
Magnesium (mg/L) 5 5 21
Methyl orange alkalinity (mg /L) 183 158 171
Nitrate as nitrogen (mg/L)

pH 7.60 7.00 7.00
Potassium (mg/L) 0.6 0.6 0.4
Sodium (mg/L) 52 52 80
Sulphate (mg/L) 7 7 3
Total diss. solids (EC#*7) (mg/L) 315 315 770
% Anions (meq/L) 4.986 4.486 8.001
3 Cations (meq/L) 4,258 4,265 7.451
Selected standard SA drinking water- humans

A = Exceeds max acceptable value
t = Exceeds max guideline value
< = Below detection limit

i
v

Below min guideline value
Below min acceptable value
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Generated for : GAZANKULU INVESTIGATION Page 8
Site id number MHALADRLP21 MHALADRLP23 MHALADRLP24
Number on map DRLP21 DRLP23 DRLP24
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 649 506 438
Calcium (mg/L) 41 81 49
Chloride (mg/L) 98 250 44
Electrical conductivity (mS/m) 33.0 130.0t 60.0
Fluoride (mg/L) 0.5 0.0 0.6
Ion-balance error (%) 1.07 -4.97 -6.471
Iron (total) (mg/L) 0.401 1.40a
Langelier index ' -0.25 -0.11 0.18
Magnesium (mg/L) 63 51 17
Methyl orange alkalinity (mg/L) 533 415 360
Nitrate as nitrogen (mg/L) 2.8 0.0 0.0
pH 6.94 6.90 7.40
Potassium (mg/L) 3.0 0.9 1.5
Sodium (mg /L) 1571 1301 76
Sulphate (mg/L) 9 2 4
Total diss. solids (EC*7) (mg/L) 237 910 420
¥ Anions (meq/L) 13.838 15.394 8.556
¥ Cations (meq/L) 14.137 13.937 7.:516

Selected standard : SA drinking water- humans

A = Exceeds max acceptable value } = Below min guideline value
t = Exceeds max guideline value v = Below min acceptable value
< = Below detection limit
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Site id number MHALAGTBGO1l MHALAGTBGO3 MHALAIZ2
Number on map GTBGO1 GTBGO3 ‘ 12
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg /L) 729 1995

Calcium (mg/L) 44 100 84
Chloride (mg/L) 83 420t 80
Electrical conductivity (mS/m) 110,01 230.01 99.81
Fluoride (mg/L) O 0.0 1:31
Ion-balance error (%) -0.01 -6.714 68.10a
Iron (total) (mg /L) 0 10 0,10 : 0.00
Langelier index ) 0.69 1.12

Magnesium (mg/L) 66 310a 28
Methyl orange alkalinity (mg/L) 603 1647

Nitrate as nitrogen (mg/L) 0.0 0.0 0.0
pH 7.80 7.60 T
Potassium (mg /L) 9.4 3.6

Sodium (mg /L) 1501t 2001 1421
Sulphate (mg/L) 0 8 4
Total diss. solids (EC*7) (mg/L) 770 1610 699
% Anions (meq/L) 14.407 44.954 2.408
¥ Cations (meq/L) 14.404

39.304 12.687

Selected standard : SA drinking water- humans ,
Exceeds max acceptable value il Below min guideline value
Exceeds max guideline value v Below min acceptable value
Below detection limit

I
rn

A
1
<
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Site id number
Number on map
Depth of sample

Bicarbonate

Calcium

Chloride

Electrical conductivity
Fluoride

Ion-balance error

Iron (total)

Langelier index
Magnesium

Methyl orange alkalinity
Nitrate as nitrogen

pH

Potassium

Sodium

Sulphate

Total diss. solids (EC*7)
= Anions

¥ Cations

Page 10
MHALAJ1 MHALAJ2 MHALALZ2
Jl J2 L2
(m) 0.000 0.000 0.000
(mg/L)
(mg/L) 2204 1761 69
(mg/L) 214 23 58
(mS/m) 146.01 105.81 67.6
(mg/L) 1.5¢% 1.41%
(%) 61.324 90.93a 65.464
(mg/L) 0.301 6.20a 0.00
(mg/L) 991 811t 26
(mg/L)
(mg/L) 040 0.6 0.0
7.65 7:25 7.76
(mg/L)
(mg/L) 1761 65 7l
(mg/L) 15 9 5
(mg/L) 1622 741 473
(meq/L) 6.428 0.879 1.814
(meq/L) 26.811 18.508 8.690
humans

A
1
<

Exceeds max acceptable value
Exceeds max guideline value

Below detection limit

4
v

Selected standard : SA drinking water-

Below min

guideline value

Below min acceptable value
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Site id number MHALAMNLO4 MHALAMNLOG6 MHALAMNLOS8
Number on map MNLO4 MNLO6 MNLOS8
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 1384 74 818
Calcium (mg/L) 120 3704 97
Chloride (mg/L) 4401t 1940a 6334
Electrical conductivity (mS/m) 260.01 520.0a 225.0f
Fluoride (mg/L) 0.0 0.0 0.6
Ion-balance error (%) -6.211 =6.:314 0.16
Iron (total) (mg/L) 0.20t 0.10

Langelier index ' 127 0,13 0.92
Magnesium (mg/L) 1554 1604 1044
Methyl orange alkalinity (mg/L) 1147 61 677
Nitrate as nitrogen (mg /L) 1.5 0.0 6.01
PH 7.80 7.50 7.75
Potassium (mg/L) 4.3 14.0 12.2
Sodium (mg/L) 3001 440a 430a
Sulphate (mg/L) 33 100 22
Total diss. solids (EC#*7) (mg/L) 1820 3640 1575
¥ Anions (meq/L) 36.146 58.027 32.314
¥ Cations (meq/L) 31.917 51.136 32.416

SA drinking water- humans

Selected standard

A = Exceeds max acceptable value { = Below min guideline value
T = Exceeds max guideline value vy = Below min acceptable value
< = Below detection limit
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Site id number
Number on map
Depth of sample

MHALASHRT02 MHALASVLLO1 MHALASVLLO2
SVLLO1

SHRTO2
13.900

SVLLO?2

Bicarbonate
Calcium
Chloride

Electrical conductivity

Fluoride
Ion-balance error
Iron (total)
Langelier index
Magnesium

Methyl orange alkalinity

Nitrate as nitrogen
PH

Potassium

Sodium

Sulphate

Total diss. solids (EC#*7)

2 Anions
Z~ Cations

Selected standard

(mg /L)
(mg/L)
(mg/L)
(mS/m)
(mg/L)

(%)
(mg/L)

(mg/L)
(mg/L)
(mg/L)

(mg/L)
(mg/L)
(mg/L)
(mg/L)

(meq/L)
(meq/L)

592

7-70
1.1
1801

13

910
14.947
14.932

-0.04
0.10
0.11

45
505
3.5

7.40
5.0

1401

0

658
11.589
11.579

A = Exceeds max acceptable value

T

A
i

Exceeds max guideline value
Below detection limit

SA drinking water- humans

| = Below min guideline value
v = Below min acceptable value
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Generated for : GAZANKULU INVESTIGATION Page 13
Site id number MHALASVLLO3 MHALASVLLA1 MHALASVLLA4
Number on map SVLLO3 SVLLA1 SVLLA4
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 635 1056 963
Calcium (mg/L) 36 68 76
Chloride (mg/L) 49 250 4401
Electrical conductivity (mS/m) 100.01 190.01 230,01
Fluoride (mg/L) 0.6 0:5 0.3
Ton-balance error (%) 1.16 -0.01 -4.97
Iron (total) (mg/L) 0.40t 0410
Langelier index - 0.46 0.96 0.55
Magnesium (mg/L) 43 60 8ot
Methyl orange alkalinity (mg/L) 524 875 793
Nitrate as nitrogen (mg/L) 3.0 2.2 0.0
pH 7.70 7.80 740
Potassium (mg/L) 2.8 10.0 4.3
Sodium (mg/L) 1641 3801 3601
Sulphate (mg/L) 7 20 29
Total diss. solids (EC*7) (mg/L) 700 1330 1610
% Anions (meq/L) 12.254 25,152 28.891

5 Cations (meq/L) I2.541 25.145 26.156

Selected standard : SA drinking water- humans

Exceeds max acceptable value | = Below min guideline value
Exceeds max guideline value v = Below min acceptable value
Below detection limit

o

A
T
<
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Site id number MHALASVLLAS5 MHALASVLLA7 MHALASVLLAS
Number on map SVLLAS SVLLA7 SVLLAS8
Depth of sample (m) 0.000 0.000 0.000
Bicarbonate (mg/L) 1107 867 627
Calcium (mg/L) 73 82 35
Chloride (mg/L) 4201 8204 49
Electrical conductivity (mS/m) 240.01 112,01 91.01
Fluoride (mg/L) 05 Q.7 0.6
Ion-balance error (%) -4.74 -0.06 2.32
Iron (total) (mg/L) 0.901

Langelier index ' 0.88 0.97 0.94
Magnesium (mg/L) 851 102a 45
Methyl orange alkalinity (mg/L) 915 720 526
Nitrate as nitrogen (ng/L) 0.0 0.2 2.7
pPH 7.70 7.87 8.20
Potassium (mg/L) 2.8 3.8 3.0
Sodium (mg/L) 400t 5904 1701t
Sulphate (mg/L) 40 34 10
Total diss. solids (EC*7) (mg/L) 1680 784 637
£ Anions (meq/L) 31.007 38.290 5 e g 1
¥ Cations (meq/L) 28.200 38.247 12.921

Selected standard : SA drinking water- humans

A = Exceeds max acceptable value } = Below min guideline value
t = Exceeds max guideline value v = Below min acceptable value
< = Below detection limit
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Site id number MHALATHORN8 MHALATLNO1l MHALAUTHAO4
Number on map THORNS TLNO1 UTHAOQ4
Depth of sanmple (m) 0.000 32.000 0.000
Bicarbonate (mg/L) 820 1441 309
Calcium (mg/L) 97 130 23
Chloride (mg/L) 6364a 27 10
Electrical conductivity (mS/m) 124.01 89.01 44.0
Fluoride (mg/L) 0.6 G.2 0.1
Ion-balance error (%) -0.24 -0.02 -0.09
Iron (total) (mg/L) 0.10
Langelier index ’ 0.77 1...07 -0.16
Magnesium (mg/L) 1064 1304 42
Methyl orange alkalinity (mg/L) 677 1187 254
Nitrate as nitrogen (mg/L) 651 1.0
pH 7.60 7550 7:50
Potassium (mg/L) 12.3 o e | 1.2
Sodium (mg/L) 4234 1701 18
Sulphate (mg/L) 22 8 0
Total diss. solids (EC*7) (mg /L) 868 623 308
T Anions (meq/L) 32.434 24,679 5.439
3 Cations (meq/L) 32,278 24.668 5.429
Selected standard : SA drinking water- humans

A = Exceeds max acceptable value I = Below min guideline value

t = Exceeds max guideline value v = Below min acceptable value

<

Below detection limit



* HydroBase *
Generated for

Chemistry Report *

Date printed : 31 March 1995

Site id number

Number on map UTHA10
Depth of sample (m) 0.000
Bicarbonate (mg/L) 658
Calcium (mg/L) 43
Chloride (mg/L) 52
Electrical conductivity (mS/m) 87.01
Fluoride (mg /L) 0.6
Ion-balance error (%) -9.,071
Iron (total) (mg/L) 0.60f1
Langelier index 0.96
Magnesium (mg /L) 33
Methyl orange alkalinity (mg/L) 549
Nitrate as nitrogen (mg/L) 3.3
PH 8.10
Potassium (mg/L) 2.6
Sodium (mg/L) 130t
Sulphate (mg/L) 2
Total diss. solids (EC*7) (mg/L) 609
¥ Anions (meq/L) 12.756
¥ Cations (meq/L) 10.634
elected standard SA drinking water- humans

Exceeds max acceptable value !
Exceeds max guideline value v
Below detection limit

S
A
t
<

mnon

Page 16

UTHA11
0.000

-2.68
17.00a
0.08

59
213
0.0

7.00
2.7
1801

20

980
8.862
7.876

UTHA13
0.000

Below min guideline value
Below min acceptable value

MHALAUTHA10 MHALAUTHAl1l MHALAUTHA13
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Site id number MHALAUTHALlG6
Number on map UTHA1l6
Depth of sample (m) 0.000
Bicarbonate (mg/L) 813
Calcium (mg/L) 71
Chloride (mg/L) 6584
Electrical conductivity (mS/m) 370.0a
Fluoride (mg/L) 0.6
Ion-balance error (%) 0.29
Iron (total) (mg/L)

Langelier index 0.79
Magnesium (mg/L) 901t
Methyl orange alkalinity (mg/L) 673
Nitrate as nitrogen (mg/L) 0.7
pH 7.76
Potassium (mg/L) 3.6
Sodium (mg/L) 5034
Sulphate (mg/L) 30
Total diss. solids (EC*7) (mg/L) 2590
$ Anions (meq/L) 32.728
¥ Cations (meq/L) 32.921

Selected standard : SA drinking water- humans

A = Exceeds max acceptable value I = Below min guideline value
t = Exceeds max guideline value v = Below min acceptable value
< = Below detection limit
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eLevaTioN : 630 m.a.m.s./

incLinaTION : VERTICAL

CONTRACTOR :

x-cooRrp : 24°35,26' S
y-coorn : 37°05,95"'E

oiam : T65mm

MacHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
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HOLE No: ACNH2T

Sheet 1 of 1

JOB NUMBER: 94-2.023

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES
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Drought Relief Programme: ACORNHOEK
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1) END OF HOLE

ncased

F65mm

Well

Construction

Yield

(I/s)

Penetration

Rate

{min/m)

ELevaTiON : 620 m.a.m.s./

incLiNaTION : VERTICAL

CONTRACTOR :

X-coorp : 24°35,32° §
v-coorn: 37°06,82' F

piam : 765mm

macHine : SUPER ROCK 5000

oRiLLED BY : J LOUW
profiLeD BY : M STEWART

TYPE SET BY : M STEWART

paTe: 24/02/1994

DATE :

HoLE No: ACNH21

ACORNHOEK

DATE : 07/04/86 16:18
TEXT : BANACNH21.

SETUP FILE : WELLDRG.SET

dot.PLOT 2006 J&W Inc
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HOLE No: ACNH22

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: ACORNHOEK
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ELEVATION : 640 m.a.m.s./

iIncunaTion : VERTICAL

CONTRACTOR :

x-cooro : 24°35,72' S
v-coorn : 37°05,65'F

165mm
paTe: 24/02/1994

DATE :

DIAM :

macHine : SUPER ROCK 5000

DRILLED BY : o LOUW
proriLep BY : M STEWART

TYPE SET BY : M STEWART

HOLE No: ACNH22

ACORNHOEK

DATE : 07/04/96 16:16
TEXT : B;AACNH22,

SETUP FILE : WELLDRG.SET
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HOLE No: ACNH23
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GROUNDWATER CONSULTING SERVICES
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HOLE No: ACNH24a

|

Sheet 1 of 1
JOB NUMBER: 94-2.023

|

GROUNDWATER CONSULTING SERVICES

GROUNDWATER

Drought Relief Programme: ACORNHOEK

CONSULTING
SERVICES

ou

ch SOIL.

y-#i

Black, cla

0.00
3.00

d

quartz-rich, coarse-graine

Yellow,
SAND.

quartz-rich

grey.

Weathered,
GRANITE.

2.00

&>

3
v..V\
o
e
&

S
%
) )0,

L
\\\vwvuv,\\vvw

Scale
1.360

10

SRS

G B GAR rne ),

biotite-feldspar-quartz

Weathered,
GNEISS.

16.00

&
LHK ARD

2 A A B A N L R A T N A L A R R R S
SRS
-,
Ohrdh

A

X

20

LT
P AR LA
IS

60.65m

Fresh GNEISS.
NOTES:
7) END OF HOLE

47.00
60.66

R R & »»%@MMWMMMMMMMMMMWM

& RN 5 % 65 4

vswwaV«\wa./vvaJJ«vvwfcw‘v/v«v%»VvWVMV«v\wWVvMV/V«v!fWM«J«v?g
%

0 B %% e,
SR L& %
S

%

Y
TR % % o, WGl i,
k\ﬁ\»fﬁf//., N R R R

A R S S

| 30

~ . 5
C o U k]
m nw T Q2 =0
® 9 3 6 2
v o OH E]
© e 2
— G
= P Q
G S S e R L e e S e B s p o m s e S e s e e S e g
&
28—
CRCEE
@ > =
.......................................................................................................................................................... i
o
Pttt et pponep et r i i  H b H )
c
.2 £
ax
.ua..w
RrE
5 =
a

ELEVATION : 640 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

x-coorp : 24°36,57' S
v-coorp: 37°04,01" E

piam : T65mm

macHINE : SUPER ROCK 5000

DRILLED BY : f LOUW

paTe: 25/02/1994
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HOLE No: ACNH24b

Sheet 1 of 1

JOB NUMBER: 94-2.023

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: ACORNHOEK
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eLevaTion : 640 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

x-cooRrp : 24°36,571' S
v-cooro: 37°04,07T°E

piam : T65mm

MACHINE : SUPER ROCK 5000

DRILLED BY : f LOUW
proFILED BY : M STEWART

TYPE SET BY : M STEWART

paTe: 25/02/1994
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SETUP FILE : WELLDRG.SET
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HOLE No: ACNH25a

|

Sheet 1 of 1
JOB NUMBER: 94-2.023

GROUNDWATER CONSULTING SERVICES

GROUNDWATER

Drought Relief Programme: ACORNHOEK
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eLevaTion : 700 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

x-coorp : 24°35,70° §
vy-cooro: 37°03,32'E

piaM : T65mm

MAcHINE : SUPER ROCK 5000

pRILLED BY : J LOUW
profiLeD BY : M STEWART

TYPE SET BY : M STEWART

paTe: 25/02/71994

DATE :

HOLE No: ACNH25a

ACORNHOEK

DATE : 07/04/96 16:07
TEXT : B:\ACNH2BA.

SETUP FILE : WELLDRG.SET
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HoLE No: ACNH25h

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES
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1.360

Drought Relief Programme: ACORNHOEK

Well

Construction

Blow
Yield

(I/s)

=l

Penetration

Rate
(min/m)

ELEVATION : 660 m.a.m.s./

incLinaTioN : VERTICAL

CONTRACTOR :

x-coorp : 24°36,27' S
v-coorn : 37°03,46°F

plam : 7165mm

macHinE : SUPER ROCK 5000

oriLLED BY : J LOUW

pate: 25/02/1994
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X-COORD : 24°42,39' S
v-coorn: 37°28,63"' E
HOLE No: DIX104a

ELEVATION : 360 m.a.m.s./

pate: 27/02/1994

DATE :
DATE : 31/03/86 16:24

incuNATION : VERTICAL
piam : T65mm
TEXT : BADIXIO4A.
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macHine : SUPER ROCK 5000

DRILLED BY : J LOUW
profiLEo 8Y : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

CONTRACTOR :




HOLE No: DIXI04b
Sheet 1 of 1

JoB NUMBER: 94-7.075

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: PHUNGWE/DIXIE ’

DIXIE
dot.PLOT 2006 J&W Inc

X-coorp : 24°42,39' S
v-coorp: 37°28,63" F
HOLE No: DIX104b

ELEVATION : 360 m.a.m.s./

incunaTion : VERTICAL
piam : 7T65mm
DATE: 27/02/7984
DATE :
DATE ; 31/03/956 16:23
TEXT : B:ADIXI04B.
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Penetration

MmAcHINE : SUPER ROCK 5000

DRILLED BY : o LOUW
proFiLeD BY : M STEWART

CONTRACTOR :
TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET
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A_ GROUNDWATER

GROUNDWATER CONSULTING SERVICES HOLE No: DIX/05a

Sheet 1 of 1

CONSULTING Drought Relief Programme: PHUNGWE/DIXIE

SERWCES J JoB NUMBER: 94-7.075
il J Scale }.-7- 0.0
i ] 1.380 - Black, clay-rich, SOIL.
i i :
1 4 ; -- 5.00
i i[OO NN Weathered, red feldspathic GRANITE.
i ] Uncased -
£ J “[Closed
T ] Hole 19
: : 13.00
[ | Blue-black, very fine-grained

DOLERITE.
16.76
NOTES:
7) MOVED SITE 10m DOWN DIP
2) END OF HOLE : 15.75m
o 118 A v 3 3
Penetration Blow Well
Rate Yield Construction
{min/m) 0/s)
CONTRACTOR : iNcunaTion : VERTICAL ELEVATION : 360 m.a.m.s./

mackine : SUPER ROCK 5000
priLLep BY : J LOUW
profiLeD BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

X-COORD : 24°42,47' S
v.coorn: 37°28,67' E

oiam: T65mm
oaTe: 27/02/71994

DATE :

HOLE No: DIXI05a

DATE : 31/03/96 16:21 DIXIE

TEXT : B:\DIXIOBA.
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A_ GROUNDWATER

CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES HOLE No: DIXIO05b '

Drought Relief Programme: PHUNGWE/DIXIE

Sheet 1 of 1

( JoB NUMBER: 94-7.075 l

9 1 2 3 1

4 Uncased
“iClosed
4] Hole

3 6]

: ;:7_10
. 165mm

| 20

I 30

Penetration
Rate
{min/m)

Blow Well
Yield Construction
(I/3)

Scale
1.360
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L 0.00

o,

11.00

17.00

19.00

30.00

32.76

Black, clay-rich, SOIL.

Mixed samples of DOLERITE and
weathered GRANITE.

Blue-black, very fine-grained
DOLERITE. '

Altered, epidote-rich,
biotite-feldspar-quartz ‘GNEISS.

Weathered, biotite-feldspar-quartz
GNEISS.

Fresh GNEISS.

NOTES:
7) MOVED SITE DOWN DIP

2) END OF HOLE : 32.75m

CONTRACTOR :

MACHINE
DRILLED BY
PROFILED BY

TYPE SET BY
SETUP FILE

:SUPER ROCK 5000
:J LOUW
:M STEWART

: M STEWART
: WELLDRG.SET

INCLI

NATION

DIAM :
DATE :
DATE :

DATE :
TEXT :

: VERTICAL

165mm
27/02/1994

31/03/86 16:20
B:ADIXIOBB.

ELEVATION : 360 m.a.m.s./
X-COORD : 24°42,471' S
v-coorn : 37°28,61"F

HOLE No: DIXI05b
DIXIE
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SOIL.

ich,

y-ri

HoLE No: DIXI05¢
Sheet 1 of 1

biotite-feldspar-quartz
biotite-feldspar-quartz
X-COORD : 24°42,41° S
v-coorn: 37°28,61'E

39.75m

biotite-feldspar-quartz
ELEVATION : 360 m.a.m.s.

ﬁos NUMBER: 94-7.075 |

Fractured and weathered GNEISS.

Black, quartz-rich, cla

Biotite-rich layer.

QUARTZ-VEIN.
Fresh GNEISS.

Weathered

GNEISS.
Weathered,

GNEISS.
Weathered,
GNEISS.

NOTES
1) END OF HOLE

0.00
4,00

16.00
17.00
33.00
33.50
36.00
37.00
39.76

pate: 27/02/1994

DATE :

piam : 765mm

incunaTion : VERTICAL

Scale
1.360

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: PHUNGWE/DIXIE

20

i o)

o

Hole
Well

Construction

Uncased
|Closed

165mm

Blow
Yield

(I/s)

GROUNDWATER
CONSULTING

SERVICES

macHine : SUPER ROCK 5000

pRILLED BY : o LOUW
proFILED BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

<\

CONTRACTOR :

Rate
{min/m)

Penetration

W

dot.PLOT 2006 J&W Inc

HOLE No: DIXT05¢
DIXIE

DATE : 31/03/96 16:18
TEXT : B:\DIXIOGC.
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94-1.015
-rich,

HOLE No: DIXI06
Sheet 1 of 1
d, quartz

JOB NUMBER
coarse-graine

weathered, feldspathic GRANITE.

Beige-brown, clay-rich SOIL.
Orange,

0.00
6.00

eSS

Scale
1.360

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: PHUNGWE/DIXIE

30.00

quartz
HOLE No: DIXI06
DIXIE
dot.PLOT 2006 J&W Inc

70.55m
X-COoORD : 24°417,46'S

v-coorn : 37°29,45'E

biotite-feldspar-
ELEVATION : 370 m.a.m.s./

Weathered,
Fresh GNEISS

GNEISS.

NOTES.
7} END OF HOLE

69.00
70.66

5 23 )

> o 2t “ > Bt el e s
SOBLSSSENESEE0E

pATE : 26/02/1994
DATE :

DATE : 31/03/96 1B:16
TEXT : B:\DIXIO8,

piam : 7T65mm

20
30

GROUNDWATER
CONSULTING

SERVICES

)

incLNaTION : VERTICAL

40
50

[=]
S

170

_:"‘:F65mm' : ‘
“Uncased
' Closed
Hole |
Well
Construction

Blow
Yield
{I/s}

SUPER ROCK 5000

DRILLED BY : f LOUW
proFiLED BY : M STEWART

TYPE SET BY : M STEWART

MACHINE
SETUP FILE : WELLDRG.SET

CONTRACTOR :

Rate
{min/m)

Penetration
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Sheet 1 of 1

HOLE No: DIXTO7
Jos NUMBER: 94-7.075

PHUNGWE/DIXIE |

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme
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Fresh GNEISS.

- Fracture zone within the GNEISS.
NOTES

7] WATER SEEPAGE AT 39m
2) WATER STRIKE AT 56m
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HOLE No: DIXIO7

DATE : 31/03/96 16:14
TEXT : B:\DIXIO7.

DATE :

SETUP FILE : WELLDRG.SET

proFILED BY : M STEWART

TYPE SET BY : M STEWART




HOLE No: DRLP20

Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: DWARSLOOP

|

JoB NUMBER: 94-7.075
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ELEVATION : 600 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

X-coORD : 24 °48,56° S

piam : 765mm

macHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
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’ GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: DRLP21
- Sheet 1 of 1
CONSULTING Drought Relief Programme: DWARSLOOP
SERVICES JOB NUMBER: 94-7.075 J
i | o.
ik | 2;6:;'" o0 Beige-brown, coarse-grained,
E % ’ quartz-rich SAND.
E Casing 2.00
] fo Cream-brown, weathered,
H 4m 5 s =
i medium-grained, sphene-bearing
{ | Reamed TONALITE.
b 215mm 6.00
- to Brown, medium-grained, weathered
1 16m and fractured TONALITE.
] 8.00
165mm |
¥t ned = Weathered, grey, biotite-rich
. '”'::Casing TONALITE.
. 8 s D 16.00
d o |
i i 16m : Altered, epidote-rich TONALITE.
4 i ; 17.00
] Weathered and fractured, blue,
] fine-grained GABBRO.
] 22.00
: i :‘L ncasea'- = Fresh GABBRO.
i
1 39.65
NOTES:
7) WATER STRIKE AT 5m
2) WATER STRIKE AT 77m
3) PENETRATION RATES PER 6m
LENGTHS
4) END OF HOLE : 39.65m
1 3 8l i 2z 3
Penetration Blow Well
Rate Yield Construction
{min/m| (I/s)
CONTRACTOR : incLinaTion : VERTICAL ELEVATION : 590 m.a.m.s./
macHINE : SUPER ROCK 5000 piam : T65mm x-cooRD : 24°48,63° §
DRILLED BY : J LOUW oate: 19/01/71994 v-coorn: 37°05,37"E
profiLeD BY : M STEWART DATE :
HoLE No: DRLP21
TYPE SET BY : M STEWART DATE : 07/04/95 15:24 B RRELOE
SETUP FILE : WELLDRG.SET TEXT : B:ADRLP21.
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’ GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: DRLP22

Sheet 1 of 1

CONSULTING Drought Relief Programme: DWARSLOOP
SERVICES JOB NUMBER: 94-7.0715 !

Scale
1:600

0.00

-
11
T

Red-brown, clay-rich, TOP-SOIL.
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Yellow, weathered, fine-grained,
clay-rich TONALITE.
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Grey and green, altered, epidote-rich,
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Weathered, red-brown,
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Weathered, grey, medium-grained,
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Fractured and weathered, brown
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K
¢
>\\
&

653.00

(7
S
&
S
%
S

Weathered, grey, medium-grained,
TONALITE.
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Fresh TONALITE.
B2.60

NOTES:

1) END OF HOLE : 82.50m

9 z 8 1 3 5|
Penetration Blow Well
Rate Yield Construction
{min/m} (I/s)
CONTRACTOR : incLnaTioN : VERTICAL eLEvATION : 640 m.a.m.s./
macHINE : SUPER ROCK 5000 plam : 765mm X-COORD : 24 °48,52' §

DRILLED BY : J LOUW paTe: 20/01/1994 v-coorp : 37°05,68" F

PROFILED BY : M STEWART DATE :

HOLE No: DRLP22

TYPE SET BY : M STEWART DATE : 07/04/96 16:29 —

SETUP FILE : WELLDRG.SET TEXT : B:\DALP22.
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HOLE No: DRLP23

Sheet 1 of 1

JoB NUMBER: 94-7.075

GROUNDWATER CONSULTING SERVICES

GROUNDWATER

Drought Relief Programme: DWARSLOOP

CONSULTING
SERVICES
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ELEVATION : 560 m.a.m.s./

incLinaTion : VERTICAL

CONTRACTOR :

X-CoORD : 24°47,63' S
v-coorp : 37°06,46" E

oiam : 165mm
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’ GROUNDWATER GROUNDWATER CONSULTING SERVICES HoLE No: DRLP24
<

Sheet 1 of 1
CONSULTING Drought Relief Programme: DWARSLOOP
SERVICES JoB NUMBER: 94-7.075
] R J 0.00 i .
L] namie Brown, coarse-grained, quartz-rich
1| 215mm TOP-SOIL.
P to 4.00
1) T4m Green and brown, weathered,
Ll ye8mm TONALITE.
1| Solid
1 ;| Casing 11.00
) to Weathered, red-brown,
Lozl 14m medium-grained, biotite-rich
i TONALITE.
: 21.00
il _ Weathered and fractured, grey,
4 3§ biotite-rich TONALITE.
] Y
SESe%
4 t\s‘/- AL
] §? \‘3
101 68mm .v?\//,&.\"{:ﬁ\‘\-%
L R NaAaY
i Incase : §'7f.2§‘-:f
%

42.00

Weathered and fractured, grey,
quartz-rich TONALITE.

60.00

Fresh TONALITE.

B7.49

NOTES:
1) WATER SEEPAGE AT 22m
2) WATER STRIKE AT 34m
3) WATER STRIKE AT 39m

4) WATER STRIKE AT 46m

O L 2 3 0.5 1 1.5

Penetration Bllow Well . 5} END OF HOLE' :57.49m
Rate Yield Construction
{min/m) (Ifs)
CONTRACTOR : incunaTion : VERTICAL ELEVATION : 540 m.a.m.s./
MAcHINE : SUPER ROCK 5000 piam: 165mm x-cooRD : 24°46.99' S

priLLED BY : J LOUW pATE: 27/01/1954 v-coorp: 37°06,72'E

pROFILED BY : M STEWART DATE :

HOLE No: DRLP24

TYPE SET BY : M STEWART DATE : 07/04/96 16:33 .

SETUP FILE : WELLDRG.SET TEXT : BADRLP24,

dot,PLOT 2006 J&W Inc



/~ "\ GROUNDWATER

CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: DWARSLOOP

HOLE No: DRLP25
Sheet 1 of 1

JOB NUMBER: 94-7.075

I
1T
1

Reamed
1] 215mm
I
1 14m

T 165mm
B Solid
] Casing
s to
1 4 14m

“Uncase|

O i O S A

e 1 2 0.5 LN

| 20

1.360 ;-

STRIKE

13.00

22.00

33.00

36.00

XX K XK K XA

44.00

S
iz

7

.Q

:

2
e

%
<7

SN

&
SN
3
2'\\
%,
S

o

7
&

2,

)
SRR

2
N
<

2,
)
o

%
)
7

%
58
K
S
2/
A

WA 66.00

<

+
+

<

+
+

+
+

+
+

orotot

+
+ 4+ + o+ + +

PR

82,23

Dark brown, clay-rich, TOP-SOIL.

Orange,
SAND.

coarse-grained, quartz-rich

Weathered, beige, medium-grained,
sphene-bearing TONALITE.

Weathered, biotite-rich

TONALITE.

red-brown,

Weathered and fractured, altered,
epidote-rich TONALITE and DOLERITE.

Blue-black, fine-grained DOLERITE.

Red-brown, weathered, biotite-rich

TONALITE.

‘Fresh TONALITE.

NOTES:
7) WATER STRIKE AT 33m

2) END OF HOLE : 62.23m

3 1.5
Penetration Blow Well
Rate Yield Construction
{min/m) {I/s)
CONTRACTOR : incunaTion : VERTICAL ELEvATION : 540 m.a.m.s./
macHINE : SUPER ROCK 5000 piam : T65mm X-COORD : 24°47.32' 8
DRILLED BY : J LOUW pATE: 22/01/1994 v-coorp : 37°05,70"F
pROFILED BY : M STEWART DATE :
HOLE No: DRLP25
TYPE SET BY : M STEWART DATE : 07/04/95 16:36 _—
SETUP FILE : WELLDRG.SET TEXT : BADRLPZ6.

dot.PLOT 2006 J&W Inc




GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: GCSO7
Ul Sheet 1 of 1
CONS TING Drought Relief Programme: COTTONDALE :
SERVICES Jos NUMBER: 94-2.023 l
] Scale [ 7. 0.00
| Aimamed oo b Dark brown, clay-rich SOIL.
| 215mm ; 3.00
1 @ Brown, quartz-rich SAND.
1 | 17.5m
i Solid
1 ?
] 165mm
{1 B.&5mA 12.00
] Wal/ Mixed samples of DOLERITE and
E SAND.
1 % 16.00
4 a5 Fractured DOLERITE.
1 _l_ 18.00
R Blue-black, fine-grained DOLERITE.
g 20.00
R Fresh DOLERITE.
1 e amny
] Uncased |
1 46.95
NOTES:
7) WATER STRIKE AT 16m
2) LOSS OF WATER WITH DEPTH
3) END OF HOLE : 45.95m
1 S 118
Penetration Blow Well
Rate Yield Construction
{min/m) {I/s)
CONTRACTOR : incunaTion : VERTICAL ELEVATION : 580 m.a.m.s./
macHINE : SUPER ROCK 5000 oiam : T65mm X-coorp : 24°36,87° S
oRriLLED BY : J LOUW paTe: 07/03/7994 v-coor: 37°08,713° E
proriLep BY : M STEWART DATE :
HOLE No: GCSO017
TYPE SET BY : M STEWART DATE : 31/03/95 16:02 —
SETUP FILE : WELLDRG.SET TEXT : BAGCSO1.

dot.PLOT 2006 J&W Inc




HOLE No: GCS02

Sheet 1 of 1

| JOB NUMBER: 94-2.023 j

0.00

d, SAND.

ine-graine

fi

Beige-brown,

Weathered, red feldspathic GRANITE.

4.00

28.00

quartz

biotite-feldspar-

Weathered
GNEISS.

62.00

Fresh GNEISS.

63.66

NOTES.

63.65m

1) END OF HOLE

ELEVATION : 580 m.a.m.s./

x-coorp: 24°37,08'S
v-coorn: 37°08,11'E

dot.PLOT 2006 J&W Inc

T R N T A B A T A A A X I R A N N L R R AR
: S s S IS

%
A

VERTICAL

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

<

Drought Relief Programme: COTTONDALE

v O
w0
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L
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| 20

| 30
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. B K R R T RIS
R S S e S S e e

N
S

Incased. -

16smm

“Closed
| Hole

Well

Construction

Blow
Yield

{l/s)

Penetration

Rate

[min/m)

INCLINATION :

CONTRACTOR :

oiam : T65mm

MACHINE : SUPER ROCK 5000

DRILLED BY : J LOUW

oaTe: 07/03/1994
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HOLE No: GCS03

Sheet 1 of 1

' JOB NUMBER: 94-2. 023—’

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

COTTONDALE

Drought Relief Programme

S

SOIL.

Beige-brown, clay-rich,

0.00

6.00

d

h, coarse-graine

Z-TIC

quart

Orange,

SAND.

12.00

Scale

10

Weathered, red feldspathic GRANITE.

HESESS S

20

21.00

quartz

biotite-feldspar-

Weathered
GNEISS.

130

A 3 L A A T A A B R R R Y A R PR X A
A R R
S /f/ LR /»/ TS R Y
2 BRI ) DRI N\ 3

N

e
A o
S, J
.\\\\.Mv\\\.

| 50
60

w
~
™
w

NOTES

63.75m

7) END OF HOLE

.F65mm :

~lUncased

iClosed:

-l Hole

Well

Construction

%]

Blow
Yield

(I/s)

Penetration

Rate
{min/m)

ELEVATION : 580 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

x-cooro : 24°36,69'S
v.coorn : 37°08,94"' E

oiam : 765mm

MAcHINE : SUPER ROCK 5000

DRILLED BY : f LOUW
pRoFiLED BY : M STEWART

TYPE SET BY : M STEWART

oate: 07/03/1994

DATE :

HOLE No: GCS03

COTTONDALE

DATE : 31/03/86 14:68
TEXT : BAGCS03.

SETUP FILE : WELLDRG.SET

dot.PLOT 2006 J&W inc



Q

GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: GCS04
Sheet 1 of 1
CONSULTING Drought Relief Programme: COTTONDALE
SERVICES JoB NUMBER: 94-2.023
gy : 0.
I 52 feamerd " Brown, quartz-rich sandy SOIL.
1 ] 215mm : 2.00
| 4“’ Blue-Black, fine-grained DOLERITE.
m
1 | Solid | ..
:: i ¢ 10.00
i Lo 65mm
1 B.5mn Fractured and weathered DOLERITE.
] | Wall
] 17.00
| Blue-black, fine-grained DOLERITE,
] : o J65mm
1 Uncased
i 39.86
NOTES:
7) WATER STRIKE AT 11m
2) END OF HOLE : 39.85m
T 3 & % 2 3
Penetration Blow Well
Rate Yield Construction
{min/m) (I/s)
CONTRACTOR : incLNATION : VERTICAL ELEVATION : 560 m.a.m.s./

mAcHINE : SUPER ROCK 5000
prRILLED BY : J LOUW
profILED BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

piam : 165mm
paTe: 07/03/7994

DATE :

DATE : 31/03/96 14:66
TEXT : B:\GCS04.

x-cooRp : 24°36,63° S
v-coorp : 37°08,26" E

HOLE No: GCS04

COTTONDALE

dot PLOT 2006 J&W inc




/” _\| GROUNDWATER

CONSULTING

GROUNDWATER CONSULTING SERVICES HOLE No: GCS05

Drought Relief Programme: COTTONDALE

Sheet 1 of 1

SERVICES [ JOB NUMBER: 94-2.023
_ B Scale |- 0.00 .
4 4 i 1.360 Orange, quartz-rich SAND.
i i 4.00
1 | Mixed SAND and DOLERITE.
1 i 7.00
1 ] Fractured and weathered DOLERITE.
X J 10
:: : 16.00
1 ] Blue-black, fine-grained DOLERITE.
I ] 2o
1 i
4 |
T 1 F65mm r
1 1 Uncased l_30
:: 1 Closed . |
34 | | Hole r
1 B irlao .
I ] [s0 i
1 | |60 i
60.66
NOTES:
7) END OF HOLE : 60.65m
9 T S B 3 5
Penetration Blow Well
Rate Yield Construction
{min/m} (I/s)
CONTRACTOR : incLinaTiON : VERTICAL ELEvaTiON : 580 m.a.m.s./
MmAcHINE : SUPER ROCK 5000 piam : T65mm x-coorp : 24°36,78' S
DRILLED BY : J LOUW pate: 07/03/1994 v-coorn: 37°70,45°E
profiLeD BY : M STEWART DATE :
HOLE No: GCS05
TYPE SET BY : M STEWART DATE : 31/03/96 14:64

SETUP FILE : WELLDRG.SET

TEXT

: B:\GCS06.

COTTONDALE

dot.PLOT 2006 J&W Inc




/~_\ GROUNDWATER

CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: COTTONDALE

HOLE No: GCS06 !
Sheet 1 of 1 |

JOB NUMBER: 94-2.023 '

= ,"P‘65mm

17 [Closed

Hole

- 21 3 Bl

3 -'fl_ncased :

53
| 30

140

Beige-brown, clay-rich SOIL.

4.00

Quartz-rich, well

RIVER-SAND.
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S
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0,0,
L <X
SR

SRR

%
3
&

o

>,
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&
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e
3

57

SEEPAGE .

‘:;

M
e

1 Mixed GNEISS and DOLERITE.
36.00

12.00

Weathered,
GNEISS.

biotite-feldspar-quartz

32.00

Altered, epidote-rich GNEISS.

34.00

Blue-black, fine-grained DOLERITE.

-

39X

¥

| 60

X X X X X X X X X X X X X

Well
Construction

Penetration Blow.
Rate Yield
{min/m}) (I/s)

62.46

NOTES:
1) WATER SEEPAGE AT 34m

2) END OF HOLE : 52.45m

CONTRACTOR :
macHINE : SUPER ROCK 5000
DRILLED BY : J LOUW
profILED BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

incuinaTion ;: VERTICAL
piam : T65mm

ELEvaTION : 660 m.a.m.s./
x-coorp : 24 °36,38' S

oaTE : 08/03/1994 v-coorp: 37°06,52" £
DATE: HOLE No: GCS06
DATE : 31/03/96 14:61 COTTONDALE

TEXT : B:\GCSO06.

dot.PLOT 2006 J&W Inc



ﬁOLE No: MNLO7

Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

' Jos Numaer: 94-7.075 J

MANYELET!

Drought Relief Programme

0.00

Scale

Dark brown, clay-rich SOIL.

1.360

<
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o
8lll
£ 2
=<
©
P
: 0
L
5
o
28
e.l.l
@ 8

7.00

O bt ool o

: S S
. %.22.%0.2):%

i S

10

16.00

g

biotite-feldspar-quartz

Weathered
GNEISS.
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Fresh GNEISS.

53.00
60.76

o

S

o
w

NOTES.

60.75m

1) END OF HOLE

e

J65mm

Hole |

Wncased

Closed

Well

Construction

Blow
Yield
(I/s)

Penetration

Rate
(min/m)

ELEVATION : 390 m.a.m.s./

incLInaTION : VERTICAL

CONTRACTOR :

X-cooRrp : 24°40,38' S
v.coorn: 37°26,53' F

piaM : T65mm

macHing : SUPER ROCK 5000

pRiLLeD BY : J LOUW

DATE: 28/02/1994
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|

well-rounded

Sheet 1 of 1

HOLE No: MVLOS8
JOB NUMBER: 94-7.075

|

Black, clay-rich SOIL.
quartz-rich,

Orange,
RIVER-SAND.

0.00

I_ 2.00

biotite-feldspar-quartz

Weathered,
GNEISS.

f=]
<
~

ch

-l

d, fresh

dot.PLOT 2006 J&W Inc

HOLE No: MNLO8
MANYELETI

ine-graine

fi

63.54m
x-coorD : 24°40,91' S

v-coorn : 37°26,71'E

ELEVATION : 380 m.a.m.s./

very

Mixed samples of DOLERITE and

altered GNEISS.

Fractured and altered epidote

GNEISS.
Blue-black,
DOLERITE.

NOTES
7) WATER STRIKE AT 33m

2) END OF HOLE

33.00
36.00
61.00
63.64

TS

- BHRAA

PR

oy

i B U

Scale
1.360

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: MANYELET!

10

Reamed
216mm
to
12m

VERTICAL
piam : T65mm

B R
N S

s e e

g
pATe : 28/02/71994

DATE :
DATE : 31/03/86 16:08

TEXT : B2AMNLOB.

O 6%
\\//uVJV\M\\),J,W 32

INCLINATION

20
60

Solid
@
165mm
B.5mny

Wal/
Well

65mm

GROUNDWATER
CONSULTING

SERVICES

e

~UYncased
Construction

Blow
Yield

{I/s)

SUPER ROCK 5000

DRILLED BY : o LOUW
profiLeD BY : M STEWART

TYPE SET BY : M STEWART

SETUP FILE : WELLDRG.SET

MACHINE

CONTRACTOR :

Rate
{min/m}

Penetration




HOLE No: MNLOY
Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

S

JOB NUMBER: 94-7.075

h

quartz-ric
biotite-feldspar-quartz

Drought Relief Programme: MANYELET/

ch SOIL.

well-rounded,

y-ri

Black, cla
Orange,
SAND.
Weathered
GNEISS.

0.00
3.00
13.00

A &z
FEEEEEY
SO

G s

1.360

:/:/A,,:/t/,
SEHHY

SHa

> SN
g g G Uy % % G o,

»

ST

20

HOLE No: MNLOS
MANYELETI
dot.PLOT 2006 J&W Inc

60.95m
X-CooRD : 24°40,66° S

biotite-feldspar-quartz
v-coorp : 37°26,25°F

.

ELEVATION : 380 m.a.m.s./

Weathered, red feldspathic GRANITE.

Weathered
Fresh GNEISS.

GNEISS.

NOTES
1) END OF HOLE

43.00
47.00
69.00
60,95

t
(&L
S

%

pate: 02/03/1994
DATE :

DATE : 31/03/96 16:07
TEXT : BAMNLOS.

olam : T65mm

G DG %Y,

incLinaTioN : VERTICAL

130
“Lao
60

Well
Construction

e 168Bmm

Blow
Yield
{I/s)

macHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
proFiLeD BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

CONTRACTOR :

Rate

{min/m)

Penetration




HoLE No: MNLTO

Sheet 1 of 1

|

JOB NUMBER: 94-7.075

GROUNDWATER CONSULTING SERVICES

GROUNDWATER

<

CONSULTING
SERVICES

MANYELETI

Drought Relief Programme
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Penetration

Rate

{min/m)

ELEVATION : 385 m.a.m.s./

incunaTion : VERTICAL

CONTRACTOR :

X-coorp : 24°40,57' §
Y-coorn : 37°26,17" E

piam : T65mm
paTe: 02/03/7994

macHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
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HOLE No: SVLL'A6

Sheet 1 of 1

JoB NumBER: 94-7.075

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Sz

SEVILLE'A’

Drought Relief Programme

biotite-feldspar-quartz
60.65m

biotite-feldspar-quartz

Fractured and weathered GNEISS

Light brown, sandy SOIL.
Brown, quartz-rich SAND.

- W
0

" _ 9 )

k=) o W -

S W D W O & o

24 £ 9 &

® m § O a ~ Q

L =2 L = ® [ =

=20 2O < 2 4w

-
o f=] o w
o o o =1 o S @
8 © S < = a o
(] « (<] o™ o~ w w

B D S SN
B ,ﬁf»fﬁr/\» iﬁ»;ﬁﬁr/\n .,ﬁla«/A./\» REAY G S SRR A»/\n S A./\» /ﬁﬁff/?/\n .ﬁ»»ﬁﬁ»/\» ;Aﬁrfﬂ,/k X

A
Y S
e R O A e e o e o
4 Sy % 2% Gt o O G N % w\\.s\\\@\\\\ﬂ

Scale
1.360

20
130

L
L
L

Hole

f65mm
“UYncased -
[Closed

Well

Construction

Blow
Yield

{I/s)

Penetration

Rate

(min/m)

eLevaTion : 400 m.a.m.s./

incLnaTion : VERTICAL

CONTRACTOR :

X-coorp : 24°40,34°' S
v-coorn: 37°24,76° F

piam : 7T65mm

macHINE : SUPER ROCK 5000

DRILLED BY : f LOUW
PROFILED BY : M STEWART

TYPE SET BY : M STEWART

pate: 04/03/1994

DATE :

HOLE No: SVLL'A’6

SEVILLE'A'

DATE : 31/03/86 16:31
TEXT : B:\SVLL'A'6.

SETUP FILE : WELLDRG.SET
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GROUNDWATER
CONSULTING
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GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: SEVILLE'A’

HOLE No: SVILL'A'7
Sheet 1 of 1

JoB NUMBER: 94-7.075 ‘
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Dark brown, clay-rich, SOIL.

Beige, quartz-rich SAND.

Weathered, red feldspathic GRANITE.

13.00

Olive-green,
micaceous GRANITE.

chemically altered,

16.00

Weathered, red feldspathic GRANITE.

24.00

biotite-feldspar-quartz

34.00

Weathered and fractured GNEISS.
36.00

Altered, epidote-rich, red feldspathic

39.00

very fine-grained

42.00

Altered, epidote-rich, red and green

465.66

1) WATER STRIKE AT 36m

2) END OF HOLE : 45.65m

CONTRACTOR :
MAcHINE : SUPER ROCK 5000
DRILLED BY : J LOUW
proFiLeo BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

INCLINATION
DIAM :
DATE :
DATE :

DATE :
TEXT :

: VERTICAL

165mm
05/03/1994

31/03/86 16:30
BASVLL'A'T7.

ELEVATION : 395 m.a.m.s./
x-coorD : 24 °40,50°' S
y.coorRD : 37°24,85'E

HOLE No: SVLL'A’7
SEVILLE'A' i
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HOLE No: SVLL'A’'8
JoB NUMBeR: 94-7.015
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GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: SEVILLE'A’
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x-cooro : 24°39,67° §
v-coorn : 37°25,03" E
HOLE No: SVLL'A'8

ELEVATION : 395 m.a.m.s.[

oate: 04/03/1994

DATE :
DATE : 31/03/96 16:28

incunaTion : VERTICAL
oiam : 1T65mm
TEXT : BASVLL'A'S.
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Yield

(I/s)

Penetration

MacHINE : SUPER ROCK 5000

pRILLED BY : J LOUW
profiLeD BY : M STEWART

CONTRACTOR :
TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

Rate
{min/m)
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HOLENo: SVLL2

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

quartz

SEVILLE
dot.PLOT 2006 J&W Inc

feldspar-

h SOIL.
HOLE No: SVLL2

tite

JoB NUMBER: 94-7.075
y-ric

517.85m
X-coorp : 24°39,08° S

biotite-feldspar-quartz
v-coorp: 37°25,66° £

bio

ELEVATION : 395 m.a.m.s./

Weathered, red feldspathic GRANITE.

Dark brown, cla
Weathered,

GNEISS.
Weathered

GNEISS.

Fractured and weathered GNEISS

Fresh GNEISS.

NOTES
7) WATER STRIKE AT 28m

SEVILLE
2) WATER STRIKE AT 32m
3) END OF HOLE

0.00
2.00
14.00
28.00
32.00
60.00
61.86

oiam : T65mm
oAaTeE: 05/03/71994
DATE :

DATE : 31/03/96 16:33
TEXT : BASVLLOZ.
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¥
el e ol el s 2
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Y s By G Gy oy

naTion : VERTICAL

Scale
1.360
!

Drought Relief Programme
INCLI

| 20

215mm
to
14.2m
Wall
Well
Construction

Reamed

- Uncased

Blow
Yield

(I/s)

SERVICES

macHiNg : SUPER ROCK 5000
DRILLED BY : J LOUW
prorFiLeED BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE ;: WELLDRG.SET

CONTRACTOR :

Rate
[min/m)

Penetration




GROUNDWATER
CONSULTING

GROUNDWATER CONSULTING SERVICES

HOLE No: SVLL3
Sheet 1 of 1

SERVICES

Drought Relief Programme: SEVILLE

Jos NUMBER: 94-7.075
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Fractured and weathered,
biotite-feldspar-quartz GNEISS.

36.00

Weathered GNEISS.
37.00

Fresh GNEISS.
40,00 |

NOTES: |
7) WATER STRIKE AT 27m
2) WATER STRIKE AT 34m

3) END OF HOLE : 40.00m

CONTRACTOR :

MACHINE
DRILLED BY
PROFILED BY

TYPE SET BY
SETUP FILE

: SUPER ROCK 5000
:J LOUW
:M STEWART

: | SAUNDERS
: WELLDRG.SET

INCLINATION

ELEVATION : 395 m.a.m.s./
x-coorp : 24°39,02' S
y-coorn: 37°25,66" E

: VERTICAL
piam : T65mm
pATe: 05/03/1994

DATE :

HoLENo: SVLL3

DATE: SEVILLE

TEXT :

31/03/96 14:63
B:ASVLLO3.
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GROUNDWATER

CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES HOLE No: THORNT ‘

Drought Relief Programme: THORNDALE

Sheet 1 of 1

Jos NUMBER: 94-7.075 l

1
L T e v ¢

1B 2 0.5 LN 1.8

4. 65mm
_: :ﬂncased
. B Closed
Hole

|30

B

Penetration
Rate
(min/m)

Blow Well
Yield Construction
(I/s)

| 20

7
Scale Y

1.360

%

%,
by,
3

(L
A
2

S

ik,
SRR
e,
S5

%%
N
<’
:
S

%

2

g

%

<

o

%,
&
5
‘\2
%
N

g

<5
%
=

&
S
5

Gl
S5
;
(o e
R

%
B
O,

:

o

7
2

o

55
NS
s
te

&

s
<

2ri
o

S
w0

N

3%
-

™
2,
<3

',

Mo X M oM X X X X M X X X X X X X X

o

%
&
%,
%,
o

%

N

%,
9\\2\0

%,
R

o
S5

P02
&5
SRR

7
\>
2
S
&
N

3

e
o)
%
E5S
G
RN

)
>
S5
8
S

%
K4
%
(&K
R
SN

:

>
z

2y,

Ny

G
SRR

%

S

%
S

S

%
™

2

=

a

Ny

%
S

%
)

b

0.00
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38.00

Beige-brown, coarse-grained,
weathered, feldspathic GRANITE.

Mixed samples of  weathered
GRANITE and DOLERITE.

Blue-black, fine-grained, fresh
DOLERITE.

60.10

NOTES:

7] END OF HOLE : 60.70m

CONTRACTOR :

: SUPER ROCK 5000
:J LOUW

:M STEWART

MACHINE
DRILLED BY
PROFILED BY

TYPE SET BY :
SETUP FILE :

M STEWART
WELLDRG.SET

INCLINATION
DIAM
DATE

DATE
TEXT

: VERTICAL
: 165mm

eLevaTion : 400 m.a.m.s./
X-COORD : 24°39,49' S

: 02/03/71994 v-coorp : 37°26,75° E

DATE :

: 31/03/96 16:63

: BATHORN1.

HOLE No: THORN'7

THORNDALE
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HOLE No: THORNZ2

Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: THORNDALE

\

JoB NuMBER: 94-7.075

feldspathic

biotite-feldspar-quartz

Brown, coarse-grained, sandy SOIL.
weathered,

Orange,
GRANITE.
Weathered,
GNEISS.
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GROUNDWATER
CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: THORNDALE

HoLE No: THORN3a
Sheet 1 of 1

JoB NUMBER: 94-7.075 |
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Black, clay-rich SOIL.
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16.00

Fractured DOLERITE and altered,
epidote-rich GRANITE.

Blue-black,
DOLERITE.

16.96

fine-grained,

fresh

NOTES:

1) TOP CONTACT WAS DRY

2) END OF HOLE : 16.95m

CONTRACTOR :

MmacHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
profiLeD BY : M STEWART

TYPE SET BY : M STEWART

SETUP FILE : WELLDRG.SET

iNcLNATION : VERTICAL
oiam : 765mm
paTe: 03/03/1994
DATE :

DATE : 31/03/86 16:60
TEXT : BATHORN3A.

ELEVATION : 420 m.a.m.s./

x-coorp : 24°39,09' S
v-coorp: 37°27,37'E

HOLE No: THORN3a
THORNDALE
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- GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: THORN3b l
<\ Sheet 1 of 1
|
CONSULTING Drought Relief Programme.: THORNDALE
SERVICES JoB NUMBER: 94-7.075 J
i i Scale |+ -0 0.00 .
1 1 . Orange, quartz-rich, sandy SOIL.
:_ : | x 8.00
J | 10 |
A ] Tx Blue-black, fine-grained, DOLERITE.
il d _:,‘
1 ] x*
x
-+ -t X
x
+ 4 *
1 i x
x
i1 , Ix
K
+ = L I'x
1 i | 20 X
4 n L X
x
4 4 +«
X
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ik A : 1%
e i “I165mm .(x
T 7 L Incaserd ':x
1 ] - [Closed :("
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K
+ g {x
1 | ; 46.00
1 ] Fractured DOLERITE and altered,
T . epidote-rich GRANITE.
1 1 ileo 47.00
7 1 Weathered, biotite-feldspar-quartz
1 GNEISS.
50.00
Fresh GNEISS.
63.456 -
NOTES:
1) BOTTOM CONTACT WAS DRY
2) END OF HOLE : 53.45m
a 15 2 o8 118
Penetration Blow Well
Rate Yield Construction
{min/m) {I/a}
CONTRACTOR : incLinaTion : VERTICAL eLevaTion : 420 m.a.m.s./
MacHINE : SUPER ROCK 5000 oiam : T65mm x-coorp : 24°39,09' S
DRILLED BY : J LOUW pATE: 03/03/71994 v-cooro : 37°27,37'E
proFiLeD BY : M STEWART DATE :
HOLE No: THORN3D
TYPE SET BY : M STEWART DATE : 31/03/86 16:48 SR
SETUP FILE : WELLDRG.SET TEXT : B:ATHORN3B.
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’ GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: THORN4
ay

Sheet 1 of 1
CONSULTING Drought Relief Programme: THORNDALE
SERVICES JoB NUMBER: 94-7.075
_ : FHi 0.00
o G it Dark brown, clay-rich SOIL.
J - ] ; L 200
i : ' Orange, quartz-rich, coarse-grained
4 SAND.
i 10
: : 16.00
) Altered, olive-green, weathered
: GRANITE.
] 120
] 21.00
1 Mixed samples of DOLERITE and
1 Lo GRANITE,
g B RO — L 26.00
E Blue-black, fine-grained DOLERITE.
1 165mm |0
1 Uncased
Findtlosed
] | Hole
| a0
| 42.00
] Mixed samples of DOLERITE and
N . GRANITE.
S OO T i T 48.00
Foi : ! Blue-black, fine-grained DOLERITE.
. 1 eo \ ; 48.00
1 m R .
1 Y Weathered,  biotite-feldspar-quartz
1 [ 60 3;(\,//:\“/?14 60.00
] f/ Fresh GNEISS.
1 fﬁ‘ 63.96
NOTES:
1) END OF HOLE : 63.95m
o v 15 2 0B v 1§
Penetration Blow Well
Rate Yield Construction
{min/m) {I/s)
CONTRACTOR : iNcLINATION : VERTICAL ELevaTion : 420 m.a.m.s./
macHiNgE : SUPER ROCK 5000 oiam : T65mm x-coorp : 24°38,68° S
DRILLED BY : o LOUW oate: 03/03/71994 y-coorn: 37°26,97°E
proFiLED BY : M STEWART DATE :
HOLE No: THORN4
TYPE SET BY : M STEWART DATE : 31/03/96 16:47 SERHBALE
SETUP FILE : WELLDRG.SET TEXT : BATHORN4.
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HOLE No: THORNS

Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: THORNDALE
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Brown, quartz-rich, SOIL.

JOB NUMBER: 94-7.075

0.00

Scale
1.360

3.00

IR

s

S

biotite-feldspar-quartz

Weathered,
GNEISS.

A LA R TR R AR
T

IS

10

zi/,../
,
SIRONINEEY

G o e o0 0 T W ot 0 % U
R R AR B R R e
I

%
R .5 24 .0 i s okt o B o 4

| 20

)

A

B!

27.00

Weathered DOLERITE.

AR
S
AL,

Lt

)

\\)‘
5

%

| 30

R
GG

L

‘
8
R

%

33.00

.v_,,.
S

"\

hic

Light brown, weathered, feldspat

GRANI

TE.

SEURENTNNTY
& \\N\\N%
SRR

2% )

el el
R
DO

39.00

NS
o
wnm
%

5

‘40

S

g
B
X0
5
7

dote-rich, red and green

Di
feldspathic GRANITE.

Altered, e

«

46.00

Mixed samples of DOLERITE and

GRANITE.

48.00

d, DOLERITE.

ine-graine

(1

Blue-black, fi

60.76

o
7
o

7

%,

A

NOTES

60.75m

7) END OF HOLE

‘|Lso

Hole |

'-F65mm_:;';,;

Uncaseld

L Closea

Well

Construction

Blow
Yield

(I/s)

Penetration

Rate
{min/m)

eLevaTioN : 420 m.a.m.s./

incuinaTion : VERTICAL

CONTRACTOR :

x-coorD : 24°38,64"' S
v-coorn : 37°926,75° F

oiam: 765mm

MAcHINE : SUPER ROCK 5000

DRILLED BY : J LOUW

oate: 03/03/1994

)
=
RE
Q2
R 2
RE
3 T
ET
-l
3
b= 4
“
.
5.
.
v e
mruO
I
g E
s &
™ m
W W
w
= &8
o ok
M~
[
Arn
s §g
(]
~ 2K
» &5
(O]
S sz
w
Boal
g L o
2 03
w  ow
o oW
w
E r

dot.PLOT 20056 J&W Inc



GROUNDWATER
CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES HoLE No: THORNGE

Drought Relief Programme: THORNDALE

Sheet 1 of 1

Joe NumBer: 94-7.075
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51.60

Beige, well-rounded RIVER-SAND.

Weathered, red feldspathic GRANITE.

Mixed samples of GRANITE and
DOLERITE.

Blue-black, very fine-grained
DOLERITE.

NOTES:

7) END OF HOLE : 51.5m

MACHINE
DRILLED BY
PROFILED BY

TYPE SET BY

CONTRACTOR :

:SUPER ROCK 5000
:J LOUW

:M STEWART

: M STEWART
SETUP FILE :

WELLDRG.SET

INCLINATION
DIAM
DATE

: VERTICAL
: 165mm
: 03/03/1994

DATE :

DATE
TEXT

: 31/03/95 16:40
: BAATHORNS.

eLevaTion : 470 m.a.m.s./
X-coorp : 24°39,03' S
v.coorn : 37°27,03' £

HOLE No: THORNG6
THORNDALE

dot.PLOT 2006 J&W Inc




HOLE No: THORN7

Sheet 1 of 1
JoB NUMBER: 94-7.075

dot.PLOT 2006 J&W Inc

THORNDALE

HOLE No: THORN 7

GROUNDWATER CONSULTING SERVICES
Drought Relief Programme: THORNDALE

GROUNDWATER
CONSULTING

SERVICES

%2

biotite-feldspar-quartz

60.55m

Fresh, biotite-feldspar-quartz GVEISS.

Wy
S,
T S
3|3 T
' | By G S
S| £E9 u
AR 5 8
W WG > rl_...,
L Y
o w
o o o i
P @ o
o ™ ) O

S NN

Scale
1.360

10
20
30

X-coorp : 24°39,24' §
v.coorp: 37°26,92' £

eLevaTion : 405 m.a.m.s./

pate: 03/03/1994

DATE :
DATE : 31/03/96 16:38

incLinaTION : VERTICAL
piam : T65mm
TEXT : BATHORN7.

-1.80

Hole |
Well

[65mm
:'anassd b
- Closed

Construction

{I/s)

Yield

Penetration

macHINE : SUPER ROCK 5000

pRILLED BY : J LOUW
proFiLeD BY : M STEWART

CONTRACTOR :
TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

Rate
(min/m)




GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: THORNS }
Sheet 1 of 1
CONSULTING Drought Relief Programme: THORNDALE
SERVICES JoB NUMBER: 94-7.075 l
& 3 . Scale 0.00
i 1 1.350 Black, clay-rich SOIL.
1 Reamed 3 1.00
] 215mm Orange, weathered, feldspathic
-+ to GRANITE.
] 22m
i silno
: Solid
£ @
1 165mm
| 3.8mm
1 Wall 20
4 : 21.00
] Blue-black, fine-grained DOLERITE.
n 23.00
] Mixed DOLERITE and GRANITE.
| 27.00
] i Fracture zone within the DOLERITE.
g ] a0
] RO
1 “ STRIKE() % 34.00
| S - ] Blue-black, fine-grained DOLERITE.
] <1 65mm
Uncased
] [ 40 ]
| S i
i ' 61.65
NOTES:
1) WATER SEEPAGE AT 31m
2) WATER STRIKE AT 34m
3) END OF HOLE : 51.65m
1162 o0E 116
Penetration Blow Well
Rate Yield Construction
{min/m]) {I/s)
CONTRACTOR : incunaTion : VERTICAL ELEVATION : 395 m.a.m.s./
MAcHINE : SUPER ROCK 5000 plam: 765mm X-cooRD : 24°39,64' S
oRiLLED BY : J LOUW pATE: 04/03/1994 v-cooro : 37°26,84°E
prRoFILED BY : MM STEWART DATE :
HOLE No: THORNS
TYPE SET BY : M STEWART DATE : 31/03/96 16:37 SRR
SETUP EILE : WELLDRG.SET TEXT : BATHORNS.
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- GROUNDWATER GROUNDWATER CONSULTING SERVICES HOLE No: UTHA13a ‘
=2

Sheet 1 of 1
CONSULTING Drought Relief Programme: UTHA
SERVICES JOB NUMBER: 94-7.075 ]
1 B Scale |- 0.00
1 S eamm i 1.350 Black, clay-rich, SOIL.
i J e 3.00
1 | —-yncased
1 Jiiii e Weathered, red feldspathic GRANITE
F g rHOIe and coarse-grained, quartz-rich SAND.
T 15 6.00
Blue-black, fine-grained DOLERITE.
7.95
NOTES:
7) MOVED SITE 1T0m DOWN DIP
2) END OF HOLE : 7.95m
a 1 2 31 o5 118
Penetration Blow Well
Rate Yield Construction
(min/m} {I/s)
CONTRACTOR : incunaTION : VERTICAL ELEVATION : 380 m.a.m.s./
MmacHINE : SUPER ROCK 5000 piam : 165mm X-coorp : 24°41,79' S
pRILLED 8Y : J LOUW paTE: 26/02/1994 v-coorn : 37°26,68" F
proFILED BY : M STEWART DATE :
HOLE No: UTHA 13a
TYPE SET BY : M STEWART DATE : 07/04/85 16:01 =
SETUP FILE : WELLDRG.SET TEXT : BAUTHA13A.
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A_ GROUNDWATER

CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: UTHA

HoLENo: UTHA 13D
Sheet 1 of 1

JoB NUMBER: 94-7.075 l

DN W, (N et ) Z [N (N, [ [N (N (S |
 GPST ko e i i £l B |2 PR oot B e |
po o e B o bl g b i O ey

o 1 2 3 0.5 3 1.8

'--:_::165mm
: ‘Uncased ..
:‘ ‘Closed .
2 Hole B

Scale |-/
1.360

S5

7%
N

2

(7
%

R

7,
S

<

Well
Construction

Blow
Yield
(I/s)

Penetration
Rate
{min/m)

S

o

AY A

2.

7

%
L
s\"}\\ S
% 24' %
SERRANERNS

/5
&
>
%
W

&

0.00

3.00

A

13.00

13.96

Black, clay-rich, SOIL.

Weathered, red feldspathic GRANITE
and coarse-grained, quartz-rich SAND,

Blue-black, fine-grained, DOLERITE.

NOTES:
1) MOVED SITE 15m DOWN DIP

2} END OF HOLE : 13.95m

CONTRACTOR :
macHINE : SUPER ROCK 5000
DRILLED BY : o LOUW
profILED BY : M STEWART

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET

INCLINATION
DIAM
DATE

: VERTICAL
:26/02/1994

DATE :

DATE
TEXT

1 07/04/96 16:00
: B:\UTHA138.

ELEvATION : 380 m.a.m.s./
x-coorp : 24°47,79'S
v-coorn : 37°26,68' E

HOLE No: UTHA 136
UTHA

dot.PLOT 2006 J&W Inc




HoLE Ne: UTHA 13¢

Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

GROUNDWATER

UTHA

Drought Relief Programme

CONSULTING
SERVICES

<

Jos NUMBER: 94-7.075
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ELEVATION : 380 m.a.m.

iNcLNATION : VERTICAL

CONTRACTOR :

S
E

X-cooRo : 24°41,79°
v-coorn: 37°26,68’

piaM : T65mm

MACHINE : SUPER ROCK 5000

DRILLED BY : J LOUW

pate: 26/02/1994
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HOLE No: UTHA 13d

Sheet 1 of 1

JoB NumBeR: 94-7.075

<
8
~
N
5
3
o
o )
Q) 2
v T
| 4
2l B
S| &8
g%
.| SS9
e Q o
2 =0
S |58
«Q < O

0.00
3.00

fractured,

and

Weathered
biotite-feldspar-quartz GNEISS.

16.00
19.00

biotite-feldspar-quartz

Weathered,
GNEISS.

60.00

Fresh GNEISS.

62.96

‘ NOTES.

7) WATER STRIKE AT 16m

52.96m

2) END OF HOLE

ELEVATION : 380 m.a.m.s./

dot.PLOT 2006 J&W Inc
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GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: UTHA
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HOLE No: UTHA T4

Sheet 1 of 1

L JoB NUMBER: 94-7.075 ‘

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Drought Relief Programme: UTHA
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| Hole |-~

166mm
“Uncased
: "'C.fasea_"__ _“_;‘

Well

Construction

Blow
Yield

(I/s)

Penetration

Rate

{min/m}

ELEVATION : 375 m.a.m.s./

INcLINATION : VERTICAL

CONTRACTOR :

X-cooRp : 24°47,84'S§
v-coorRo : 37°26,79' E

piaM : T65mm

MacHINE : SUPER ROCK 5000

pRiLLe Y : J LOUW

paTE: 26/02/7994
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HOLE No: UTHA 15

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

Sheet 1 of 1

<

Drought Relief Programme: UTHA

|

JOB NUMBER: 94-7.075

0.00

Black, clay-rich, SOIL.

6.00

quartz-rich, coarse-grained,

Orange,
SAND.

o
bt
o

R

Scale

1.360

10

biotite-feldspar-quartz

Weathered,
GNEISS.

20

red

weathered

and

26.00

Fractured

feldspathic GRANITE.

| 30

34.00

biotite-feldspar-quartz

Weathered,
GIVEISS.

| 40
| 60

§8.00

Fresh GIVEISS.

| S v {-}

N N R N R IR A AP A SR AN e s aT S T A N AR AN R AR Y q
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B A e R R R L o 1 i 1 e O Y Y R R R A AN
R R A G A e e N R R
IS 35S EETE A RO e el s e i AR D 3 3 SN NN

NOTES

60.45m

.

7) END OF HOLE

Closed

Hole

L ncaser!

Well

Construction

Blow
Yield

{I/s)

Penetrstion

Rate

(min/m)

ELEVATION : 380 m.a.m.s./

iNcLINATION : VERTICAL

CONTRACTOR :

x-coorp : 24°47,671'S

piam : 765mm

MACHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
proFiLED BY : M STEWART
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M STEWART

SETUP FILE : WELLDRG.SET

TYPE SET BY :
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GROUNDWATER
CONSULTING
SERVICES

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: UTHA

HOLE No: UTHAT6
Sheet 1 of 1

JOB NUMBER: 94-7.075 I

T ] 0.00 N i
1 1 Brown, coarse-grained, quartz-rich
T g Reamed SAND.
i 1 ] 254mm 2.00
4 to Beige, well-rounded, coarse-grained
) 28m RIVER-SAND.
] ) 10
| Drilled 11.00
1] L#8mm Weathered, red feldspathic GRANITE,
to AL
B 3Im
] Solid
i | 20 20.00
] [}
_ 165mm Altered, epidote-rich, red and green
1 3.5mm GRANITE.
1 Wall 24,00
4 to Blue-black, fine-grained DOLERITE.,
: 31m 28.00
i [ 30 % Fractured and weathered, altered
. STRIKE() % GRANITE.
] i 31.00
. 3 4 Fractured and weathered,
] Ay biotite-feldspar-quartz GNEISS.
i %‘?‘.\C}f‘,\t\:‘}/‘ 33,00
_‘\\:\"}‘s\‘w“:.u .
: R Weathered, biotite-feldspar-quartz
b e SN
Mo a0 R GNEISS.
1 65mm AT, =Ll
1 Uncaseg :::\32,"’:::;}‘;\:3
Sy
1 A
A
4 %.Mw; 48.00
] Iso / Fresh GNEISS.
o 60.96
NOTES:
1) WATER STRIKE AT 37m
2) END OF HOLE : 50.95m
a 1 2 3 os T4
Penetration Blow Well
Rate Yield Construction
{min/m]} (I/s}
CONTRACTOR : ncLINATION : VERTICAL ELEVATION : 370 m.a.m.s./
MacHINE : SUPER ROCK 5000 DIAM : T65mm X-COORD ;: 24 °42,47° §
DRILLED BY : J LOUW oaTe: 07/03/71994 Y-coorD: 37°26,65' F
prRoFILED BY : M STEWART DATE :
HOLE No: UTHA 16
TYPE SET BY ;: M STEWART DATE : 31/03/96 16:04 UTHA
SETUP FILE : WELLDRG.SET TEXT : B:\UTHA18,
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JOB NUMBER: 94-7.075 :l

HOLE No: UTHA 77
Sheet 1 of 1

GROUNDWATER CONSULTING SERVICES

Drought Relief Programme: UTHA

Scale

Weathered, red feldspathic GRANITE

Brown, coarse-grained, SOIL.
and SAND.

0.00
3.00

1:600

10

fractured,

and
biotite-feldspar-quartz

Weathered
biotite-feldspar-quartz GIVE/SS.

Weathered,
GNEISS.

11.00
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50
80

X-cooRrp : 24°47,77'S
Y-coorp: 37°26,77"' E

87.45m
ELEVATION : 380 m.a.m.s./

1) END OF HOLE

165mm
oate: 07/03/71994

DATE :

DIAM :

INCLINATION : VERTICAL

GROUNDWATER
CONSULTING
SERVICES

LR e

“165mm -
el ncaseg -
ilelosed
~| Hole

LN B EO U N S O N B El b I B e e e e e e e e

.q,__.__,u,k~,__,____,__._,_________.____,

Well

Construction

Blow
Yield

{I/s)

MacHINE : SUPER ROCK 5000

DRILLED BY : J LOUW
PRoOFILED BY : M STEWART

CONTRACTOR :

Penetration
Rate
{min/m)

|

HOLENo: UTHA 17
UTHA

DATE : 31/03/86 16:02
TEXT : B:AUTHA17

TYPE SET BY : M STEWART
SETUP FILE : WELLDRG.SET
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HOLE No: UTHA 18

GROUNDWATER CONSULTING SERVICES

GROUNDWATER
CONSULTING

SERVICES

]

b

Sheet 1 of 1

LJOB NUMBER: 94-7.075 ‘,
ER-SAND.

Beige, coarse-grained, wel!-rounded,w

h, RIV.

Z-TicC.

Weathered, red feldspathic GRANITE.

quart.

0.00
9.00

N

Drought Relief Programme: UTHA
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FUSY

33.00

oy

feldspar-quartz

tite

bio

Weathered,
GNEISS.

S
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SRR A,
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A
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SRR R
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DR
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ok

Fresh GNEISS.

60.00

651.86

NOTES.

1) WATER STRIKE AT 21m

2) WATER STRIKE AT 32m

57.85m

3) END OF HOLE
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ELEVATION : 378 m.a.m.s./

INcLNaTION : VERTICAL

CONTRACTOR :

X-COORD : 24°47,96' S
y-cooro : 37°26,86' E

piam : 765mm

MACHINE : SUPER ROCK 5000

DRILLED BY : J LOUW

paTe: 07/03/7994
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