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1 INTRODUCTION

1.1  Preface

Southern Africa GeoConsultants (PTY) Lid — hereafter referred to as GeoCon- was appointed by the Chris
Hani District Municipality to carry out a groundwater feasibility study in association with FST Consulting
Engineers as part of a water supply feasibility study for the Engcobo Local Municipality of the Chris Hani
District Municipality of the Eastern Cape Province.

This report provides detailed results of the work conducted, is an extension of, and is based on
methodologies and approaches followed during the groundwater feasibility studies carried out in the
Emalahleniand Lukanji Local Municipalities. Geohydrological work was further carried out in association
with SRK Consulting Engineers and Scientists who have been appointed for the Intsika Yethu Local
Municipality’s geohydrological feasibility study.

1.2 Project aims and objectives

The projectaims. objectives and methodologies were defined in a proposal that was initially submitted to
the District Municipality and were later defined in coordination with FST.
The objectives of the study were outlined based on two phases namely:

Feasibilitv Study:

~ Desk Study & Data collection

~ Lineament Mapping & Recharge evaluations

- Groundwater Potential Assessment

~ GIS Map Compilation & reporting

~ Collation of all available historical information in the form of reports. databases. etc.
~ Consultation with role players that have been involved in the area:

~ Study of relevant geological maps, aerial photographs. Satellite Images.

- Compilation of preliminary GIS-based maps indicating areas of high structural Intensity (e.g.
lineaments). recharge potential. rainfall and terrain accessibility

Verilication Phase;

~ Feasibility study results evaluation and verification
~  Exploration borehole site selection through geophysical surveys

- Investigate and verify defined groundwater potential zones. topography. access to drilling
targets. recharge potential and water quality:

-~ Pump testing of selected existing boreholes
~ ldentification of drilling targets in the identified groundw ater potential zones:
~ Exploration drilling under hydrogeological co-ordination and supervision

~ Scientific Pump testing and chemical water analyses under hvdrogeological co-ordination and
supervision

~ Classification of villages based on groundwater potential

~  Data evaluation and processing - final report compilation

Ly
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2 SITE DESCRIPTION |

2.1 Location

The Engcobe Local Municipality is located on the eastern edge of the Chris Hani District Municipality in
the central part of the Eastern Cape Province. The R61 provincial road runs through the study area. linking
the Chris Hani District Municipality with the O.R. Tambo District Municipality to the east.

The regional locality of the study area is indicated in the attached MAP 1.

2.2 Topography and drainage

The site is situated at an elevation between 800 — 1400 mamsl. The terrain is characterised by prominent 1
mountain ridges with steep narrow valleys in the north. with more open valley floors and moderately [
sloping topography towards the south.

Photo I: Even slopes ot open valley floors in foreground with mountainous northern region in the backeround

Ihe groundwater flow is presumed to mimic topography. with shallow groundwater levels oceurring at
low-lving areas. Three perennial rivers drain the entire project area namels:

o  Mlbashe River
o Xuka River

o Mawali River

Fhese rivers drain water in a southeasterly direction towards the [ndian Ocean.
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2.3 Physical environment and climate

The Engcobo area is generally defined as a semi arid region and is characterized by cold drv winters and

hot humid summers. The rainfall pattern varies seasonally with an average monthly precipitation of

approximately 100mm occurring during the summer season. The precipitation decreases quite significantly
in winter to an average of approximately 16 mm per month. Average monthly precipitation levels recorded
at Engcobo are indicated in Figure 1 below.

Average monthly rainfall - Engcobo
| £ 100
Z 50
E 0 H = G, |_| H
\:‘ ‘.,\h‘-ST \O \\J\/ f-:%*Q .;.OA
Time (months)

Figure 1: Average monthly rainfall for Engcobo - Weather Bureau station 0125880 X Engcobo Prison

The mean annual evaporation for the region ranges between 1300 and 1400 mm per year (Midgley et al.
1994). High temperatures of the region affect the high mean annual evaporation values observed. During
summer. temperatures of up to and exceeding 30" C are recorded while in winter a drop in temperatures
oceurs to approximatels 11.53” C and colder. Snowtalls during winter are seldom. occurring on higher
grounds. while frost commonly oceurs throughout the area. The higher grounds are also characterised by
mist and fog in the early morning and late evenings. which are mostly accompanied by drizzle throughout
the year with increased humidity as a result. Uneven distribution of precipitation is noted across the area.
due to the windward sides of the mountain ridges generally experiencing higher amounts of precipitation
than the leeward sides.
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- 2.4 Surface Hydrology

The study area is known for springs occurring in certain parts. These are mainly controlled by the
underlying geology where the capping of mountain ridges by dolerite sills and sheets serve as the important
structures for spring formation. The springs have been traditionally used as source of water for domestic
and livestock purposes in most communities. This has also impacted on the site selection by communities
who tend to target foothills for new settlements, where most springs are most likely to occur. Several
major rivers flow through the study area. These rivers are partly used for domestic water supply. A number
of small stock dams are found in the study area. These surface water sources are presumably linked to local
aquifers, and the final water source potential definition in the area will have to address both sources to
make feasible and accurate recommendations for regional water supply. Surface water source definition
and potential was addressed in the surface water component of the study. under the appointment of FST.
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3 DESKTOPSTUDY

3.1

Information sources

Several information sources that may lead to better understanding of the region were used. These included
the previous studies done by GeoCon and other external reports. The sources of information considered
and referred are the following:

”~

~

”~

Climatic and surface water information w as obtained from:
o South African Weather Services

o The report Surface Water Resources of South Africa 1990, Mideley D. C. et al, WRC Report
298/5.1:94 and 298/5.2/94, 1994,

o 1:250 000 scale geological map: 3126 Queenstown and 3128 Umtata

‘Geological and geohydrological information was obtained from

o The 1:250 000 scale geological map: 3126 Queenstown and 3128 Umtata

5 The report Kuroo Aquifers, Their geology, Geometry and physical properties, Bothu e ul,
WRC Report 487:1/98, 1998

o The report Karoo Aguifers, The influence of dolerite sill and rinw complexes on ihe
occurrence of groundater in Karoo Fractured Aquiters: a morpho- ectonic upprouch.
Chevillier et al, WRC Report 937 1 01, 2001

Hydrogeological information was obtained from the [:500 000 scale hydrogeological map: 3126

Oucenstown,

Regional remote sensing was done using satellite imagery — Landsat Images WRS 170-82.
WRD 169-82

Detailed remote sensing was done using 1:150 000 scale stereoscopic air photography - Job 916
Strip 3. photos 487, 484 and 494 and 1:30 000 scale stereoscopic air photography - Jab 983 Strip
12, photos 903, 904: 903. 906 and strip 13. photo 792

Topographical information was obtained from the following 1:50 000 scale topographical maps
©  3127DA Cala. second edition. 1982
o 3127DB Engcobo. second edition. 198]
¢ 3127DD Ncora Dam. second edition. 1995
> 3128AC Xuka Drift. second edition. 1980
o 3128AD Umnga Flats. second edition. 1982
© 312Z8CA All Saints. second edition. 1982
> 3128CB Baziya. first edition. 1982
= 3128CC Mjanyana. second edition. 1995
5128CD Clarkbury. second edition. 1995

Community liaison was used to assess terrain conditions and obtain historical data recarding
existing water sources and general terrain conditions

(&

Pump test evaluation and analyses was done using:
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©  Kruseman, G.P. and De Ridder. N.A. (1991). dnalvyis and Evatuation of Pumping Test Daiy
[nternational Institute for Land Reclamation and Improvement. PO Box 43. 6700 AA
Wageningen. The Netherlands

©  Van Tonder G.J. er o/ (2000) FC-Program (Flow Characteristic Program). Institute for
Groundwater studies. University of the Orange Free State, Bloemfontein. South Africa
- Water quality assessment was done using the document Quulity of Domestic Water Supplies;

Volume 1;Assessment Guide; Second Edition ] 998; Wurer Research C omission No.
TTi01/98 as well as the recommended limits set in SABS 24| of 1984,

3.2 Hydrogeology

The geology of the Engcobo area comprises the middle part of the stratigraphic sequence of the Karoo
Supergroup as indicated in Figure 2. The area is dominated by the sedimentary rocks of the Beaufort and
the Stormberg Groups. occurring as indicated in MAP 2.

Drakensherg Voleanics Basalt Jurassic :
| Clarens Cross-bedded sandsione

p . | ) e Red mudstone und

Stormberg Group Elhou :

1 sandstone

IS

{ Sandstone. conglomerate |

| L .
| ] = i Triassic
Molteno i | and mudstone
Turkustud ——————— | Burgersdorp Formation
i
Subgroup
: . Kathery Sandstone
Beaufort Group s Y
Adelaide
Subgroup 5
| Sandstone Permian

Ecea Group Shale and sandstone

e g e ‘ :
Dwvka Group i ' n‘ 2 P "'C Trilite and diamictite Carbaoniferous;
e . a w ﬂ__ﬂ_ _ » N ; ol

The Karoo Supergroup. [Adapted from Tankard e af. ( 1982).]

—_—

Figure 2: Stratigraphic succession of formations occurring in the study area

3.2.1 Katberg Formation

The Katberg Formation occurs in the extreme south of the Engeobo district and is characterized by the
brownish red and grey mudstones and fine-grained sandstone. The tormation is mainly sandstone rich with
quanz dominant. The rapid increase in the quartz content at the expense of feldspar in the Katberg
Formation would appear to reflect strong uplift and denudation of the Cape Fold Belt. located betw een the
magmatic arc and the Basin, The sediments of the Natberg Formation were probably deposited under
Muvial environments. The mode of transportation of the sediments was mainly the meandering and the

10
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braided streams of the Triassic periods. The nature of deposition explains the layered sequence of
alternating sandstones and mudstones in the Engcobo area. Groundwater mainly occurs in intergranular
and fractured zones.

3.2.2 Burgersdorp Formation

The sediments of the Burgersdorp Formation overlies the Katberg formation and consist of brownish red
and grey mudstone and sandstones, with mudstones dominating (70-80% mudstones). During the
deposition of these sediments the fluvial conditions of the Triassic Period were still prevalent. marking the
deposition of the Burgersdorp Formation. Due to the nature of deposition, the sediments of the
Burgersdorp Formation have a layered sequence. [n nature, the sediments of the Burgersdorp Formation
differ widely. The variation is marked by the presence of coarse to fine-grained sediments. which indicate
reworking of the sediments during the time of deposition. Groundwater occurrence is mainly expected in
fractured zones and intergranular spaces of the rocks. Where layers of coarse sediments exist. high vielding
boreholes can be expected.

3.2.3 Molteno Formation

The sediments of the Molteno Formation consists of the coarse to fine grained buff sandstones with thin
pebbly beds with blue and grey mudstone and shale layers with occasional coal seams. The climatic
conditions that existed during the deposition of the Burgersdorp Formation were still prevalent during the
onset of Molteno Formation. As such. the sediments of the Molteno Formation were deposited under
tluvial environments by braided streams. which imply the graded nature of deposition. With regard o
arevpdaater occurrence. the pebbly beds and the coarse grained sandstone of this formation have o
refativedy high storage capacity.

324 Karoo Volcanism

The last stages of the Karoo sedimentation were marked by the deposition of the volcanic lavas during the
Early Jurassic period. The lavas were deposited in several phases. which marked the occurrence of the
geological structures (ring. linear and sheet structures) ot the Karoo Sequence. As such. the Burgersdorp
Formation is mainly characterised by dvkes. ring sheets and sheets while the Molteno Formation is mainls
characterised by dykes. This explains the common dolerite ring structures. which form mountains in the
Engcobo area. The nature of deposition of these lavas dittered tremendous!y. where linear dykes. ring
dykes and dolerite sills occur. When deposition occurred the Basaltic lavas must have iulivwed the zones
of weakness. hence the structures seen today. The linear structures can stretch up to the tens of kilometres
and their width varies between 1 and 10m. Forthe dolerite sheet structures the lavas must have followed
the bedding planes of the country rock.

(O ——
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Photo 2: Ring type dolerite intrusion north east of Engcobo town

3.2.5 Alluvium

One of the recent Karoo deposits are alluvial and colluvial deposits. These sediments overlie the original
Karoo sediments. Although they are not widely spread they serve as important sites for groundwater

occurrence. These sediments occur within the study area and are mostly located along riverbeds with
distribution as indicated in MAP 2,

3.3 Remote sensing

Satellite imagery and air photography was used to define and delineate structures oceurring in the study
area. Lineaments are in most cases related to dolerite dvke intrusion and several of the major lineaments
could be verified as such with the NW and NE direction as the dominant direction of dolerite dyke
intrusion in the study area. Most lineaments in the study area are related to dvke intrusion and no major
faults with huge displacements along them were observed. Small scale faulting and fracturing related to
dolerite intrusion will however be present throughout the area,

MAP 3 shows the orientation, distribution and density of lineaments in the study area. as observed from the
satellite imagery. This was used as an important part of the groundwater potential delineation as well as for
target selection for exploration drilling during the verification phase.

3.4 Structural geology

Geological structures (dyvkes) that were induced during Karce Volcanism differed in orfentation as well as
distributions amongst lithological units of the Karoo Supergroup. This implies lithological control as well
d4s stress variations during the time of emplacement. As such several orientation of dykes/ lineaments can
be observed in the study area and these include:

~ NWrending dyvkes
~ LEW trending dyvkes
~ NE trending dykes
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~ NNE trending dykes

In some places the occurrence of these dykes is accompanied by the dolerite ring structures. The ring
structures have recently been given attention as major struciures for groundwater occurrence. A study by
Chavallier et al. (2001) revealed that vields in excess of 601/s can be obtained if suitable structures are
penetrated up to depths of 300m.

The emplacement of the basaltic lavas during Jurassic Period had several effects on the country rocks of
the Karoo Supergroup. The effects mainly include:

2 Mechanical deformation of the rocks which mainly involved:

o Dilation of the rock, which was induced laterally by the pressure of intruding magma on
the walls of the host rock. In this case shearing and displacement of the host rock is
common. Field investigations have also revealed presence of slickensides. which give
evidence of shearing.

2 Bending. shearing (depending on the elasticity of the rock) and fracturing of the
overburden material due to intruding magma

2 Baking and metamorphism of the host rock which improved the matrix potential of the
Burgersdorp Formation mudstones

The mechanical deformation obviously has a marked advantage on groundwater occurrence where the
fracturing at depth and along prominent and major dvkes serves as sites for groundwater occurrence, This
is also the case with ring structures where the outer side has been noted to be highly fractured due to
intruding magma (Chevallier et al. 2001).

Where the aforementioned structures oceur. fracturing and shearing is mostly observed. Such zones
cenerally have a high potential for groundwater occurrenge and were targeted during groundwatzr
exploration.

MAP 4 indicates the distribution of all structures observed and derived from remote sensing. as well as
dolerite ring structures. This was further used as part of the groundwater potential delineation as well as for
target selection for exploration drilling during the verification phase

3.5 Preliminary Groundwater Potential Zonation

Based on desktop study results, preliminary groundwater potential zonation was conducted for the entire
Engeobo Local Municipal area. The data used was obtained from various sources. and included
information such as borehole yields. lithological drilling logs. pump testing data and water chemistry
results. The information was evaluated and a groundwater potential zonation map was compiled toactas a
planning tool for groundwater source development and planning purposes. Potential zonation takes into
accountexpected borehole vields and water qualiny but is mainly determined by long-term sustainability of
the underground sources. It has been found that the zone of highest potential can be delineated according to
the geometry and occurrence of the outer limbs of the main dolerite ring structure occurring in the studs
area as well as secondary structures associated with it. Several smaller ring type intrusions also influenced
regional potential distribution.

The study area was divided into HIGH. MODERATE and LOW potential zones. Exploration drilling and
pump testing of existing borcholes as well as the new Iy drilled boreholes aims to confirm and better-define
the preliminary groundwater potential zonation. This was reported in Geocon report EC 0313 HG

Preliminary report on the hvdrogeological investication — Engcobo Local Municipaline: Febriar 2003,
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4 POTENTIAL VERIFICATION

4.1 Remote Sensing

Remote sensing of the study area was done using satellite images as well as stereoscopic aerial
photography as mentioned in paragraph 3.3. Satellite imagery is processed electronically using computer
software to define and delineate prominent regional structures and their orientation. Stereoscopic aerial
photography is used to delineate geological contacts and identify possible structures that may have an
influence on the local underground water potential. These aerial photographs allow the viewer to see the
photographed region three dimensionally. The viewer looks down on the photographed area. and can
clearly identify landforms. dolerite dykes. sills and linear features that may predict the existence of possible
water-bearing features. Features identified on the aerial photographs are then targeted for geophysical
surveying and profiling.

4.2 Borehole siting

The methodology followed during the borehole-siting phase consisted of the following:
~ Evaluation of available data - desktop study

~  Stereoscopic aerial photo and satellite image investigation and interpretation — identification of
structures and target arcas

~ Field surveys and Hydrogzeological mapping — identification of geophysical profile positions

- Geophysical profiling comprising magnetic profiling. Very Low Frequency electromagnetic

urves s and electrical resistiviny protiling
~  Evaluation of geophysical data in relation to surface geological observations

~ Site finalisation and marking — liaison with community regarding access of drilling rig and
ownership

4.3 Geophysical Profiling

4.3.1 Magnetic method

For the magnetic surveys. a proton magnetometer is the most commonly used instrument in groundwater
exploration. Measurements of the magnetic field. taken in the vicinity of geological formations and
contacts. show departures from the undisturbed magnetic tield of the earth, These changes (called
anomalies) could be large or small and could be either an increase or decrease of the earth’s field and will
depend on the depth of burial. degree and direction of magnetisation and the relationship to the direction of
the earth’s field at the locality.

The sensor of the proton magnetometer consists of a container of proton-rich fluid usually kerosene around
which is wound a coil of wire. The protons act as small spinning magnets. The spin axes precess about the
direction of the earth’s magnetic field. Under normal circumstances the direction of the spin axes of the
numerous protons are randomly oriented and will have no effect on the coil. A current is applied to the coil.
creating a strong magnetic field that then aligns all the spin axes in the direction of this field. The current is
switched off and the spin axes will then all precess about the direction of the earth”s field and logether will
induce an oscillating voltage in the coil. The frequency of this oscillation will be equal to the precession
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rate and is directly proportional to the earth’s magnetic field.

The electronic console of the magnetometer provides the current for the coil in the form of a pulse and
contains the electrenics for measuring and recording the earth’s magnetic field directly on a digital display.
These readings are taken at an interval of every 3 m for example. on a straight line and the results of the
survey are plotted as profiles as the survey progresses. This gives the operator the opportunity of viewing
his data to see where obvious errors have occurred and exactly where a geological feature is located. The
slope and shape of the anomaly is used to determine the possible shape and orientation of the structure.

4.3.2 Verv Low Frequencv (VLF) Electromagnetic Profiling

Like most other so-called electromagnetic methods, the Very Low Frequency method can be used to find
steeply dipping structures that differ form their surroundings with regard to the inherent electrical
resistance of the rock. This method is thus very well suited for water prospecting in fractured zones.

The low frequency field that is used is sent out from a radio transmitter. Normally the frequency is between
15 and 30 kHz. When the field emitted by a transmitter strikes a geological body having low electrical
resistivity. secondary circuits are created in the body. This is called induction. These secondary currents.
in turn. create a secondary magnetic field that is opposed to the original field emitted from the transmitter.
Nature is quite conservative because it tries to counteract build-up of the external field by creating its own
secondary field in the opposite direction. Only a body having low electrical resistance can create a
secondary feld.

The VLF instrument records the ratio of the strengths of the vertical and horizontal fields at the uround
surface. Since the primary field emitted from the transmitter is horizontal. it is evident that a normal
reading (taken where there is no anomaly) will be zero A deviation from a normal reading is called an
anomaly indication. The VLF instrument records these vafues and avtomatically constructs a pro T simar

to that of the magnetometer. indicating the exact position and size of the anomaly.

4.3.3 Electrical Resistivitv Profiling

The direct current resistivity method is based on the behaviour of the flow of electrical current in the
subsurface. The energy source is artificial which makes it possible to control the depth of investigation.

Horizontal profiling was done in targeted areas and the technique implies that the lateral distribution of
electrical resistivity is studied by an electrode array for which the depth of investigation remains relatively
constant. Profiling is most effective when lateral changes in resistivity are large. The efectrical resistivin
method is applied extensively in ground water investigations where it is often used to maximum advantage,

4.4 Borehole Drilling

All boreholes drilled during this project were drilled using the rotary air percussion technigue. Drilling was
done according to Minimum Standards and Guidelines setout by DWAF. 1997, This resulted in boreholes
being drilled using the specified equipment under supervision of the hydrogeological consultant. Casing
was installed to stabilise loose shallow formations and was inserted at least 3m into solid formations.
Boreholes which can act as future production boreholes were each delivered with a sanitary seal such as to
prevent the ingress of surface water and possible contamination of the sroundwater source.

The straightness of boreholes was evaluated by means of adummy test under supervision of the consultant

where it was seen as necessary . Boreholes were numbered and marked by means of a metal stake planted
3m north of each borehole.
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Photo 3: Boreholes are sealed and marked with a metal stake after completion

4.5 Pump testing and data analyses

Pump testing was carried out under the co-ordination and guidance ot the hvdrogeoiouical consuiiant
was the aim of the pump testing exercise to determine the potential at each borehole and tests were adapted
according to the yields observed. This resulted in some boreholes being pumped for longer periods than
others. The aim at all times was to obtain maximum information regarding the local aquifer within the
allowed budget and scope of the appointment.

[nitial testing procedures involved calibration testing where no information or inaccurate information
regarding the yield of a borehole exists. This was typically followed by a step drawdown test during which
the water level response to different abstraction rates was measured. Results from this test were used to
determine a safe and adequate rate at which to perform the constant rate drawdown test. The constant rate
drawdown test was commenced once the water level has recovered sutficiently.

The water level response to the constant rate drawdown test. as well as the recovery after the test. was used
to assess the hydraulic parameters of the aquifer. These results help to determine the safe long-term
abstraction rates at each of the tested boreholes. .

Two parameters are used to describe the physical properties of the aguifer. namely ransmissivin (T) and
storativity (S). The first of these two quantifies the rate at which water moves through the aquiter and the
fatter quantifies the aquifer’s ability to release water.

Ditferent methods are available to determine the T values and other aquiter parameters. For this
investigation the FC-analvsis method was applied. The values obtained were then used to fit the
step-drawdown data as a means of calibration.
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4.6 Chemical Water Analyses

Water samples were taken at the end of constant rate drawdown tests at boreholes that were pump tested.
Samples were analysed as far as physical. chemical and microbiological quality is concerned.

Results were evaluated by using the document: Quality of Domestic Water Supplies; Volume
LiAssessment Guide; Second Edition 1998; Water Research Commission No. TT101/98 as well as the
recommended limits set in SABS 241 of 1984.

This Guide allows the quality of water supplied for domestic use to be assessed by using a simple
classification system. The system shows the nature of the effects of water quality on the domestic user for
a range of concentration values for those substances commonly encountered in water. The information is
presented in a simplified format so that a wide spectrum of users of the Guide will be able 1o understand
the concepts of water quality as it affects the domestic user.

The Water Quality Assessment Guide defines the following classes:

Table 1: Water Quality Assessment Guide

Class 0 |Ideal water quality Suitable for lifetine use |

Class 1 Good water quality Suitable for use, rare instances of negative ¢ 1y

ass 2 IMareinal water qualitvl - .. ; ; ;
Class 2 !M irginal water quality) onditionally acceptable. Neguative effects may occur in some:

Sensitive groups.

Class 3 ‘Poor water quality Unsudiable for use without treatment. Chronic effects may occur
i
|

Class 4 {Dangerous water Totally wunsuitable for use. Acuie effects mav vceur

iquality
i

I8
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4.7  Groundwater Balance Calculation

A water balance model is a quantitative evaluation of water gained or lost from a groundwater system
under investigation during a specific period. It is assumed that the change in groundwater stored in the
system relates directly to the change in groundwater level within the system. and it can be expressed as:

Equation 1 may be written as: Ay R.+1-0-Q Equation |
At
where:
AV [L ] ‘ = | change in groundwater storage within the time increment At
T] ' = | natural effective groundwater recharge to aquifer
[L T] [ = | natural groundwater [nflow into the svstem
O] [1_‘1 iN| | = | natural groundwater Qutflow from the system
0L T] ‘ = | absiraction (including springtlow) from the system
S[] \ = ‘ specific yield (S-value)
At [T] | = ‘ time increment

The two entities [ and O in Equation 1 can be sub-divided further into the following components:

[=1,+ [+ [jrand O = O+, +0

were

Iy and Oy, = lateral groundwater inflow and outflow over catchment boundaries
teand O, = croundwater inflow and outflow t/frem rivers

lirand Oy = deep groundwater inflow and outflow over catchment boundaries (= 0 for first
approximation because it is difficult to estimate it).

Under the steady-state groundwater tlow condition. the change in storage is zero. and
Equation 1 can be rewritten as:

R,+1-0-0Q=0 Equation 2

Under steady state conditions (Equation 2). the Potential Allocatable Groundwater for an area is

defined as:

Allocatable groundwater =R, - [~ 0 Equation 3
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5 RESULTS

Borehole information was obtained from three different groups of boreholes. namels :

o Existing boreholes reflected on the National Groundw ater Database (NGDB) and ~ or located
in zones where insufficient data exists — verified through focussed hyvdrocensus process,

° Existing boreholes drilled and tested at several recently completed water supply projects
carried out by GeoCon in the Engcobo municipal area.

o Newly drilled exploration boreholes — drilled and tested as part of this study.

5.1 EXISTING BOREHOLES

A desktop study evaluation of all boreholes occurring in the study area according to the National
Groundyater Database resulted in thirteen boreholes being selected for evaluation. Some of these
boreholés were however not reflected in the NGDB but were located through a hydrocensus in specific
cones where insufficient data was available. The distribution of these existing boreholes is indicated in
MAP 5. The boreholes considered were chosen as to best represent the entire project area. The conditions
of existing boreholes were found to be mederate to poor. with some boreholes clogged and others in
disrepair. Boreholes with poor construction or where unstable conditions occur were eliminated for the
pump-testing phase. The list of all these boreholes is included in the BOREHOLE DATA SUMMARY
TABLE. which is attached at the end of this report.

5.1.1 Borehole information and pump testing data

From the Uirteen boreholes that were selected for pump testing, only seven 2ould be reed ot glyi Th

constant rate discharge tests varied between 24 and 48 hours depending on vields and aquifer conditions.
Five boreholes were tested for a 48-hour period each and the rest were pump tested for 24 hours. The data
obtained was then analysed using the FC Method as mentioned. in section 4.5 1o evaluate aquifer
characteristics and sustainable vields. The results obtained from the FC Method are summarised in the

BOREHOLE DATA SUMMARY TABLE. Pump test data is artached in Appendix A for referen

Boreholes were round to be 55 m deep on average. Transmissivities calculated from pump testing data vary
from 8 m™/d to | ]6 m/d. probably from fracture zones intersected by these boreholes while transmissivities
of between 0.5 m™d and 18 m*/d were observed during later stages of the constant rate tests — giving an

indication of matrix flow capacity. An average sustainable vield of 0.9 I's over 12/24 hr du iy eyeles could
be calculated tor these existing boreholes.

5.1.2  Water guality

Water samples were collected at the end of the constant discharge pump test as part of the pump testing
process and sent o the Amatola Water Laboratory to be analysed as far as physical. chemical and microbial
qualities are concerned. The results obtained from the analyses are summarised in the BOREHOLE DATA
SUMMARY TABLE,

The results obtained from water quality analyses revealed that generally. the groundwater of the Engcobo
area varies between class | and class 2. i.e. Good to Marginal water quality for domestic purposes. Classes
higher than class 2 can also be encountered depending on the problem constituent. The analyses revealed
that slight faecal contamination occurs in some horeholes. Hardness and fluoride persist in some boreholes
and this can be related to the underlying sediments i.e. sandstone and mudstone. .

20
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Treatment measures: Chiorination of water is recommended for those boreholes that are affected by slight
faecal contamination to improve the quality of water for domestic purposes.

The water quality data for each borehole evaluated is artached in Appendix B.

5.2 RECENTLY DEVELOPED BOREHOLES

5.2.1 Borehole information and testing data

Data from previous water supply projects that were undertaken by Geocon were incorporated into the study
to fill in the gaps where borehole data was insufficient. This resulted in twenty-four boreholes being
incorporated into this study to better define the groundwater potential for the entire Engcobo area. Most
boreholes drilled were along the ring structures. on the steeply dipping side of the dolerite ring structur
where Nyanga, Eluheweni and Cobosi villages lie. High vielding boreholes have been obrained from le
terrain. with vields varying between 2 and 15 I/s. Due to the successful results that were obtained in this
region from previous water supply projects. the region was not considered for further evaluation. The list
of all these boreholes is included in the BOREHOLE DATA SUMMARY TABLE.

3.2.2  Water quality

The water quality results from the recently drilled boreholes indicate Marginal water quality for Engcobo
area. with total hardness being prominent bur at marginal values, Regarding bactericlogical water qualin.
oniy few boreholes showed a problem with faecal coliforms at the marginal range. which may only be
problematic to sensitive groups. Chlorination of water prior to use is recommended.

53 NEWLY DEVELOPED BOREHOLES
A number of drilling sites were identified within the project area. These were sited in target zones
identified for exploration drilling and groundwater source evaluation. based on the followi iny:

o To define potential in zones where no information is available

o To verify potential in similar structures as the structures already successfully explored during
recent groundwater development programs where high vielding boreholes were intersected

e Toverify potential in smaller. secondary ring-type dolerite intrusions noted east of the main ring
structure occurring in the direct vicinity of Engcobo Town

* To verify potential in preliminarily identified low potential zones.

The result was a test in the western portion of the study area w here Nkwenkw ezi was targeted. while on the
eastern and northern portions of the study area Sentube and KwaSandile were targeted. Tyeni. Cefane.
Gobhoti and Deberha mainly represented the central and the southern portions of the study area that were
investigated.

5.3.1 Geophysical survev for sroundwater exploration

Geophysical profiles were executed across targeted structures and lineaments identified during the
geological mapping phase using the geophysical techniques described. The profiles varied in length and
direction depending on the orientation of the targeted geological structure. A total of nineteen protiles were
executed resulting in a total profiling length of 4780m. All anomalies noted from the geophysical profiles
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were verified on terrain and drilling sites were finalised using on-site hvdrogeological information in
conjunction with geophysical data.

A total of ten drilling sites were finalised in different villages. as mentioned in section 3.2. and on various
geological structures and geophysical anomalies. Results of the siting phase were reported and discussed
with the project engineer before drilling commenced.

Geophysical data is attached in Appendix C for reference.

5.3.2 Geological targets and exploration drilling

Several structures were targeted during the exploration phase for groundwater source evaluation. These
included the NW- SE trending lineaments, NE- SW trending lineaments, dolerite ring structures and
contacts between dolerite sills structures with sedimentary bedrock. The targets in the sedimentary bedrock

were mainly mudstone and sandstone of the Burgersdorp Formation and shale. mudstone and sandstone of

the Molteno Formation. Identified and targeted geological structures are indicated in MAP 4 and can be
compared to exploration borehole localities indicated in MAP 3.

Ten boreholes were drilled in the project area under the supervision of the hydrogeological consultant,
Exploration borehoie localities are indicated in Map 3 for which drilling results are summarised in the
BOREHOLE DATA SUMMARY TABLE.

Measured airlift yields ranged between 0.1 I/s to 15 I/s. The drilling depth varied widely. depending on the
structure targeted and the average depth of 93m was obtained. The water strikes intersected also depended
n the structures largeted. As a result the water strikes intersected ranged between 38.5 and 127 m belou
ground level. Two of the drilled boreholes, EC-T11-003 and EC-T11-003. had very low vields, and were
backfilled. From the ten boreholes drilled. six boreholes were developed. Solid and perforated steel casing
was installed w the required depths where unstable formatiens necessitated it. Sanitary seals were installed
to prevent the ingress of surface water into boreholes suitable for future utilisation. Drilling was stopped by
the hydrogeological consultant. taking into account the drilling budget. results obtained and the borehole
vields,

Lithological and construction logs are attached in Appendix D for reference.

Drilling results at each of the targeted geological structures are described in the paragraphs below:

3.3.2.1  North West-South Eust trending lineaments

Three boreholes were sited on NW-SE trending lineaments. The lineaments targeted included a dolerite
dyke. which connects to a dolerite sill at Tyeni village and a fault at Deberha. These structures were
targeted within the Burgersdorp Formation. The degree of weathering of the dolerite dyvke at Tveni was
noted to be very low. with the structure poorly weathered. The vields obtained from the exploitation of this
structure were very low.,

Where a fault zone was targeted at Deberha. drilling of the borehole was unsuccessful. Several exploration
boreholes were drilled on this structure. none vielding water.

All'these boreholes were drilled in an area identified as high groundwater potential zone during deskiop
studies.

3.3.2.2 North Euse-South West trending lineamenrs

A northeast trending structure was evaluated in KwaSandile. where two boreholes were drilled. The first

i)



Eeny

£

n

Lo

La

]

=

FINAL REPORT: ENGCOBO GROUNDWATER STLU DY

borehole was sited on a fault zone; the target was a fault running along a northeast trending dvke. The
second borehole was sited on the shear zone along a major dolerite dvke. The host bedrock was sediments
of the Burgersdorp Formation. Exploration was successful with both boreholes yielding moderate to high
flow rates and volumes. These boreholes were drilled in an area identified as having moderate sroundwater
potential during desktop studies.

3.3.2.3  Dolerite ring structures

In the past, dolerite ring structures have been given little attention for groundwater exploration in the
province. During the exploration phase, these structures were considered for groundwater development.
The two most prominent dolerite ring structures located within the Engcobo local municipal area were
targeted. The first was the big dolerite ring structure in the direct vicinity of the town of Engeobo. and was
targeted on its dipping side at Gobhoti village. On this structure. one existing borehole was drilled decper
10 a depth of approximately 190m atter which drilling was stopped due to the hammer being lost in the
borehole. The dolerite seemed to be solid throughout the entire depth encountering only low vielding
structures.

The second dolerite ring structure was targeted at Sentube village where a borehole was drilled to a final
depth of 300m on the dipping side of the dolerite structure. The results obtained from this structure were
similar to those obtained at Gobhoti village.

The results obtained from this exploration of dolerite ring structures was then compared to the existing data
btained from the same ring structure but on the steeply dipping side at Nvanga. Eluheweni and Cobosi
I'he comparison revealed that high y ieiding boreholes could be obtained on the steeply dipping side of the
dolerite ring structure,

3.3.2.4  Contuact between dolerite sill and host rock sediments

Iwo boreholes were drilled at Cefane to evaluate the groundwater potential on the contact zone betw een a
dolerite sill and the sedimentary bedrock. The target zone on the dolerite sill was mainly on the periphery

where the sill is generally dipping at a steep angle. The boreholes were mainly sited on the sediments of the
Burgersdorp Formation. Both boreholes drilled on this target zone had very low yields.

Lithological logs are included in Appendix D for reference.

From the exploration drilling conducted the following can be said:
~ Northeast trending lineaments including dolerite dvke vield better results
~  East west trending lineaments also vield promising results.
~  The outer side/ steeply dipping side of the dolerite ring structure vielded good results
~  The inner side/ gently dipping side of the dolerite ring structure vielded very low results.
~  Faults not oceurring in association with dolerite vielded ver low results.

~  Where less weathering/ unweathered dolerite dykes were tarzeted low vield results were obtained.

h
9]

.3 Pump testine data

Fhe boreholes that were successfully drilled and delivered adequate airlift vields pump tested by the
appointed pump-testing contractor under supervision and guidance of the geohyvdrological consultant. From
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the ten boreholes drilled - five boreholes were pump tested. Pump testing results are summarised in the
BOREHOLE DATA SUMMARY TABLE

The transmissivity values from newly drilled borehales suggest high fracture network with less matrix
storage, indicated by a drop in Late Time Transmissivity as compared to Early Time Transmissivity. This
means low abstraction values as compared w0 airlift yields obtained to ensure no over abstraction of the
boreholes.

The duration of the pump tests varied widely depending on the yields of the boreholes. Constant drawdown
tests generally varied between 24 and 48 hour durations at rates varying between | and 14 I/s. Long-term
sustainability of each borehole was determined by interpreting and evaluating the pump testing data with
the Flow Characteristic (FC) Method.

Detailed pump testing data is attached in Appendix A for reference

53.3.4 Water chemistrv- newly drilled boreholes

o evatuate the water quality of the newly drilled boreholes. warter samples were collected from each
pump-tested borehole at the end of the constant drawdown test by the pump testing contractor. Samples
were submitted to the Amatola Water Laboratory to be analvsed as far as physical. chemical and microbial
qualities are concerned. The results obtained from the analyses are summarised in the BOREHOLE DATA
SUMMARY TABLE.

The water quality results obtained from newly drilled boreholes correlated well with the resuits obtained
from the existing boreholes. The overail water quality is marginal. with slight changes in some boreholes
due to certain increased constituenis. Only one borehole EC-T12-004 had a problem with faecal
contamination. Water quality results from the nearby river revealed that there is faccal contamination and
this is atfecting water quality in this borehole. Besides this faccal preblem from EC-T12-004 and pH
problem from EC-T12-003 the water quality from newly drilled boreholes is good.

Detailed chemical water analysis data is attached in Appendix B for reference.




P e T e e e

FINAL REPORT: ENGCOBO GROUNDWATER STUDY

5.4 Groundwater Potential Zonation

Groundwater potential can be defined as the amount of groundwater of a suitable quality that can be
abstracted on a sustainable basis. There are numerous factors that influence the sustainability of an aquifer.
This section will discuss some of these factors. however due to data constraints the confidence in the
results is not always high.

5.4.1 Groundwater recharge

Groundwater recharge can be defined as water added to an aquifer e.g. from rainfall. Recharge (due to
precipitation) or natural discharge (due to evaporation and transpiration) is generally the most prominent
component of the water balance equation. Recharge is influenced by many factors. such as precipitation
intensity. depth to groundwater, soil type, climatic conditions. vegetation and slope of ground surtace.
These factors make an accurate estimation of natural groundwater recharge and discharge complex.

An EXCEL-spreadsheet programme, RECHARGE (Van Tonder and Xu. 2000) can be used to determine
the net groundwater recharece. RECHARGE is capable of using different methods including the chloride

method. saturated volume fluctuation method. cumulative rainfall departure method. isotopes method. and
series of qualified guesses. Bredenkamp et al. (1995) gives a detailed discussion of these methods.

The groundwater recharge for the area is calculated using the chloride method. The method is based on the
following equation:

~ Chloride concentration in rainfall
Harmonic mean of Cl concentration in ground water

R

(=

x100

The results of the recharge calculations are shown in Figure 3 below.
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Figure 3: Recharge distribution for the study ares,
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Assumptions made in these calculations are:

~

54.2

Chloride values in groundwater were obtained from field data and from Woodford and Chevallier
(2001).
Chloride values in rainfall were obtained from Van Tonder and Xu (2000).

Rainfall data for the quaternary catchments were obtained from FST engineers.

Surface water-groundwater interaction

Surface water bodies can recharge or discharge groundwater. The exchange rate of water is usually
controlled by the difference in hydraulic heads (water levels) and resistance of the media between the
groundwater and surface water bodies. According to water levels, surface water bodies can be
classified:

~

Jnfluenr: The groundwater level is lower than the surface water level. and therefore surface
water is recharging groundwater.

Effluent. The groundwater level is higher than surface water level. and therefore groundwater
is recharging surface water.

Intermittent: The groundwater level is higher than the bed of the surface water body. but
depending on the elevation of the water level. groundwater may recharge the surface water
body or the surface water may recharge groundwater.

No connection: The groundwater level is below the surface water level and the two do not
influence each other.

In more than 95% of the cases in South Africa. groundwater will flow towards rivers. implving that
groundwater is recharging the rivers.

Very little information is available concerning groundwater-surface water interaction within the study area.
Therefore it is assumed that the low-flows in the rivers are equivalent to the amount of groundwarter
entering the river in the form of base flow. A map of the low flows for the study area is shown in the
following figure.
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Figure 4: Lowflow values in million m3 month for the study area (FST Consulting Engineers)

Where lowflow values were not available basetlow values were obtained from the Institute for
Groundwater Studies (Van Tonder. 2003). The amount of groundwater entering the rivers is assumed Lo be
0% of the baseflow value.
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5.4.3 Lateral groundwater flow across catchment boundaries

Groundwater levels in an aquifer usually (in more than 95% of aquifers studied in South Africa) follow
surface topography. Using Beayesian interpolation. a reliable groundwater contour map can be plotted.
using surface topography. From the groundwater contour map areas where groundwater enters or leaves
the catchment can be identified. Groundwater fluxes can then be calculated. Due to limited groundwater
levels being available for the study area. a water level map from topography and average depth to water
level was generated. Figure 3 estimates groundwater levels for the study area.

Table 2: Depth to groundwater

Borehole nr Depth to groundwater {mbgl)
EC 031 CH 18.12
EC 032 CH 3.03
- : EC 033 CH dry
EC 034 CH dry
EC 035 CH 4.8
- ECTI11 002 1.76
ECTI1 003 9.99
XEC T11 007 13.16
. ECTI1 008 17.5
EC T12 003 36 ,
* EC T12008 7.53 B
1. | 132514 2w % ca neoat 3.74
' T32333 miz-ba coaa 1.85
AT32396 2= fi oo 0.34
T323420, 2ohtk gz 113 |
i T34 mobthcoois 1434 |
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Figure 5 Groundwater levels for the study area

More than 90% of the horizontal flow within the study area is towards the rivers. therefore for the sake

28.3 284

of the water balance only flow towards rivers was taken into account.

5.4.4  Groundwater balance and availability

Water levels
(mamsl)

350

Using all available data - groundwater balance calculations were considered for the entire study area.
The calculations were made based on equation 3 in section 4.7. When the calculation were made the
following assumptions were taken into consideration:

#  The amount of water that can be allocated is assuning steady state conditions, therefore the

integrity of the resource is taken into account.

~  The flow across a catchment boundary is nor altered, thereby taking adjacent catchments

into account.

i
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~  The flow from/to deeper aquifer systems is assumed zero in the first approximation.

~  Current groundwater abstraction within the study area is not taken into account.

The results obtained from the calculations were then presented according to quaternary catchments
covering the study area. Such results area summarised in Table 3. A typical Storativity value for Karoo
aquifers within the study area is 0.005 (Van Tonder and Dennis. 2000). Assuming the aquifer is 20 m
thick. the amount of groundwater that can be released from storage can be calculated (see Table 3)

o —— Groundwat}er Flow to ?u:'i'acje water GroundwateT uvaiijlble Groundwaterjin
recharge (m’/d) bodies {m /d) for abstraction (m”/d) storage (Mm")
TIIC 12040.27397 6766.667 5273.607306 3858 |
TIID | 16810.68493 1021.403 J 15789.27999 1811 |
TIIE | 16107.9432] 1361.97 | 14743.97499 \ 1641 |
TIIF 8670.684932 1166.667 i 1504018265 2754 |
' No groundwater
TIG | 1607794521 2437242 | syaTlble? | 567
No ground\vgter ,‘
TIIH 2848.438336 5932.007 | available” | 1027
TI2A 21714.49313 161.5854 l 21252.90778 | 2273
C O TI2B | 6663.130683 3287.671 ! 3375.479452 ' 2300
| T12C | 1931.863014 763.9346 i 1167.90838 660
' T12D | 2896.689498 1302.289 1394.40012 ’ 1016
TI2E | 2603.232877 1105.73 1497.50312 | 923
TI2F | 9924.694064 1931.507 | 1993.187215 ! 3464
| TI2G | 681.8849315 302.7083 ! 379.1764401 ' 255

Table 3: Results of water balance calculations

“The flow towards the surfuce water bodies exceeds the recharge. Please note that only the section of the carchment within the study area
wds taken into account i tre recharge calenlativns, and in this section, the flow to the surface water body exceeds the sroundwater

recitarge. However, if the whole carchment were raken into account the groundwaier will exceed the flow to the river,
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The availability of groundwater - as defined in the previous section - is defined per quaternary catchment in
Figure 6.

Groundwater availability

25000 : 4500
s _ . 4000 - _
§ .2 20000 [ 3500 £ 2
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5 2 10000 2000 £
2 = ] : 15800 2 5
O Z 5000 if T a A 1000 5 @
| r[L J*L L. o0
0 - Lo
&Ko R qu <<, << o9
ANY N

Quaternary catchment

O Available @ Stored

Figure 6 Groundwater availability (only sections of quaternary catchments within study area are
taken into account)
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5.45 Delineation of groundwater potential

Final groundwater potential zonation resulted in the study area being divided into four zones, namely very
high potential. high potential, moderate potential and low potential. This zonation is the result of
refinement of the preliminary potential zonation, which was done during the desk top study phase.

The first aspect considered when refining the preliminary zones is groundwater availability. On this basis
the sections of T1 1G and T11H are assigned low potential areas, as their recharge area does not fall within
the study area. Although the catchments to the north of the study area (T11D. T11E and TI12A) receive the
highest rainfall — groundwater abstraction is difficult in the northern parts of the catchments because of the
steep terrain and inaccessibility as can be seen in MAP 3.

Once the zones were defined according to groundwater availability, highest potential areas were identified
according to geology, dolerite intrusion. faulting as well as slopes. The recharge in flat open valleys is
normally higher.

The final potential zonation of the area is delineated in MAP 6.

Potential per delineated zone was applied to the specific villages occurring in these zones and all
villages are listed according to the groundwater potential defined in the attached VILLAGE
GROUNDWATER POTENTIAL TABLE.

[n this table potential and cost estimates for source development have been based on the following:

Potential Drilling attempts to deliver one Expected Production Borehole Yield | }
production borehole (V/s — over 12/24 hr duty cycle) | |
Veny High 3 | 3
High 3 1.7 i
Moderate 4 0.8 i
i Low ] 4 0.4 j

Table 4: Village based groundwater potential — as per MAP 6
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6 REGIONAL SANITATION PERSPECTIVE

According to the Aquifer Classification Map of South Africa. the Engcobo District is located in an area
that is classitied as a MINOR aquifer. Although the national classification defines it as such - the
aquifer is not currently fully utilised and its potential defined. The local value of the aquifer as
determined by this study, is seen as HIGH. High yielding boreholes drilled in recent water supply
programs in the study area, as well as during this study confirm this general high potential. A large
percentage of community water demand can be met from utilising local groundwater sources. General
chemical water quality is good but influences from poor borehole construction: animal waste and pocr
sanitation practises have caused contamination of groundwater sources in places. Protection of the
aquifer at abstraction points is therefore seen as important.

In the light of the available physiographic information. the study area can be divided into the followi ing
landforms (i.e.: areas with similar topography. drainage regime and geological character) according to
the systems devised by the National Data Bank for Roads of the Council for Scientific and Industrial
Research (CSIR):

2 Ridge crests

1 Concave side slopes
2 Convex side slopes
2 Pediment slopes

Areas underlain by dolerite is expecied to be covered by hillwash composed of silty sand to sandy clay
exhibiting a stiff and moderately dense consistency and an intact structure that is micro-shattered.
Hitlwash generally extends from the surface to a depth of approximately 0.3m. The hillwash is usually
ferruginised. A weakly developed pebble marker horizon is usually present. This layer is generally
composed of abundant ferricrete nodules in a matrix of silty sand with scanered angular and sub-
rounded sandstone and dolerite gravel and cobbles. The transported material is generally underlain by
residual dolerite.

Areas underlain by sedimentary formations are generally found to be covered by hillwash composed of
silty sand and clayey sand with a dense to moderately dense consistency and intact structure that
extends from the surface to a depth of approximately Im. The hillwash becomes increasingly
ferruginised from this depth. The transported material is generally underlain by residual sandstone.
stltstone or mudstone.

Excavatability plays an important role in the determination of the type of sanitation svstem that will be
implemented. Pit latrines are generally required to be excavated to a depth ranging between 1.30 and
2.00 metres (ideally 1.80 m). into a suitable permeable soil at the base while a septic tank system
requires at least 2.00 metres of suitable permeable soil from the surface to the base. implying depths in
excess of 2.00 metres. It is expected in general for pits to be excavated 10 a depth ranging between 0.3
and 2.5 m. after which bedrock with a very soft rock to soft rock consistency will be encountered. The
sidew all:. of pits are expected to remain stable in general with collapse possibly occurring in specific
problematic zones.

Static water levels noted in the Engcobo area vary from | to 36 m below surface with artesian
boreholes known to occur in places. Springs are most prominent in the northern mountainous part of
the area and surface water-groundwater interaction is prominent. Influence from on-site-sanitation
practises is therefore likely.

Ly
L




FINAL REPORT: ENGCOBO GROUNDWATER STL DY

The following flag-situations can occur in the Engcobo area and must be taken note of:

-

£

The base of some pit latrines can be in fractured and weathered bedrock at some villages —
especially towards the north

Shallow depths to the groundwater table can be expected closer to valley floors and near dolerite
contact zones

Contaminated surface and spring water can influence groundwater quality

The formation of contaminated perched groundwater within slightly permeable soil material is
likely

The ponding of contaminated water at the surface in the vicinity of water abstraction points and
sanitation systems is likely due to local soil characteristics.

Water abstraction points — if not protected — will promote contamination from animal waste and
activity around these points.

Ferruginised soil material is expected over the majority of the study area. which is indicative of

perched groundwater conditions.

Evaluating the project area according to the Groundwater Protocol’s Risk Assessment Table. it is seen that
in general. a POSSIBLE RISK exists as far as ground water pollution is concerned throughout most of the
study area.

Due to the classification of the terrain as a zone of POSS/BLE RISK. the follow ing approach will have to
be taken to reduce this possible risk:

a

[ W i

Detailed hydrogeological surveys per village will be required to delineate sensitive zones and
make site-specific recommendations

Alterations to existing and to-be-installed on-site systems might be required
Alterations o existing borehole supplies might be required
Zones where future groundwater sources can be developed must be protected

Zones where pollution of the shallow aquifer is possible due 1o perched groundwater and seepage
into pits must be defined

Zones where pollution of the deep fractured aquifer is possible due to pit latrines being excavated
in shallow bedrock must be delineated

Localised rock outcrops have to be avoided by moving pit latrine sites.

Excavation is recommended to take place bevond the bottom of impermeable hardpan ferricrete
(when encountered) so that the pit base is in more permeable ground. It is recommended that the
ferricrete be removed within at least a |-metre radius of the pit and replaced with a suitably
impermeable material. Alternativelv the pit could be lined.

Pit opening must be protected such that no surface water is allowed to enter the hole.

No pit latrine should be excavated into fractured bedrock. 11 this is unavoidable. the specific pit
should be lined to prevent the possible pollution of the local aquifer.
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7 CONCLUSIONS AND RECOMMENDATIONS

Based on results of the groundwater feasibility and groundwater potential verification studies carried
out as part of the Engcobo Water Services Feasibility Study. the following can be concluded:

o The groundwater potential of the Engcobo Local Municipality is presently under-utilised due
to local aquifers not having been developed optimally. poor condition of existing borehole
equipment and misperceptions regarding groundwater — its origins, recharge and potential.

e Literature reviewed and results from previous studies have indicated that groundwater data for
the Engeobo Local Municipality is insufficient to define exact groundwater potential variations
and occurrences '

e e . The objectives of the study were outlined based on two phases namely a feasibility desk-top
phase. followed by a verification phase involving borehole drilling and testing

o The geology of the Engcobo area comprises the middle part of the stratigraphic sequence of the
Karoo Supergroup. comprising sedimentary racks intruded by dolerite during late Karoo
volcanism.

o The dominant geological formation in the Engcobo study area is the Burgersdorp formation
that is relatively mudstone rich. with the second most important formation being the Molteno
formation that has a higher sandstone component and therefore theoretically of higher
groundwalter potential. It is however the effect. abundance as well as type of dolerite intrusion
that is the determining factor when assessing the groundwater potential in the study area.

o Ring-shaped dolerite intrusions are common. Ring-shaped structures can be delineated from
- satellite imagery and is of high importance when defining groundwater potential

e Groundwater quality data is insufficient to delineate potential based on expected water classes.
The groundwater can however be described as a Calcium Magnesium Bicarbonate water with
sodium enrichment. indicative of active groundwater circulation. In general - Good Water
Quality (Class 1) to Marginal water quality (Class 2) is expected throughout the study area at
groundwater sources.

o Groundwater potential can be defined as the amount of groundwater of a suitable quality that
can be abstracted on a sustainable basis. Numerous factors influence the sustainability and
potential of an aquifer. In this study — recharge. water balance. surface-groundwater
interaction. groundwater storage and flow directions as well as calculations of aquifer
hydraulic parameters were taken into account in conjunction with hydrogeolouy and
exploration results to define groundwater potential.

e A groundwater potential zonation map was compiled which is intended to act as a planning
tool for source development and planning purposes in the Engcobo Local Municipality.
- Regional potential was applied to individual villages and site-specific observations were added
to characterise villages into four classes. namely Low. Moderate. High and Very High
Potential villages. Data is presented in table format where potential is coupled to each village
N and related to source development factors and costs

e Sustainable borehole vields ranging from 0.3 I/s to over 2.0 I's (over 12-hr pumping cveles)
can be used for water supply estimations in the Engcobo area.

[
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Based on a water demand of 25 l/c/d. the largest percentage of villages in the Engcobo area
can be supplied from a single borehole source. Groundwater development costs for villages
vary from an estimated R140 000 where one production borehole needs to be delivered at a
very high potential village to up to approximately R300 000 and more to develop a
groundwater source at a low potential village with a large population.

The regional sanitation perspective for the Engcobo area revolves around the high local value
of the aquifers present.

Static water levels noted in the Engcobo area vary from 1m to 36m below surface with artesian
boreholes known to occur in places. Springs are most prominent in the northern mountainous
part of the area and surface water-groundwater interaction is prominent. Influence from on-
site-sanitation practises is therefore likely

General chemical water quality is good but influences from poor borehole construction: animal
waste and poor sanitation practises have caused contamination of groundwarer sources in
- places. Protection of the local aquifers is therefore seen as important

The following is recommended to further verify the results of this study as well as to utilise surplus
funds available under the hydrogeological component of the study:

Spring evaluation in northern mountainous zone

Further definition and verification of high vielding boreholes drilled in the northern zone
during exploration drilling — an area initially thought to be of low potential

Extension of the proposed regional sanitation survey

Regional water quality assessment

In
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Map 3: Remote Sensing - Satellite Imaga
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j CALIBRATION TEST AND RECOVERY
OREHOLE NO. - {EC/T11/001 [ProiscT: ENCGOEBQ FEASILEILITY STUDY
lLrernATIVERD. - s name: XIBENI VILLAGE
v : JCHRIS HANI DISTRICT MUN
97.50 505  |eomeit¥es UsEs:i|P 100
86.70 foas 0.21 _ IJOHANNES
@_@3 imm): | 100.00 [CA miEk ¢ faR; _{AB PUMPS
ARTATIC WATERLEVELfmbdl): | 140 [DATUMLEVEL {masll: 0.43  |SUPERVISGR: H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
—ae ] 02/04/2003 lrme: 18H40 02/04/2003 |we: 18H55 7z | 02/04/2003 bre: _19H10
LTime Drawsiown Yield i Timel Rocovery Drawdown Yiolt | Time| Rocovery {Time] Drawdown | view Tims| Recovery
‘i) mi : {is} Aminf: i i sk i) () ' it tHs) {rming: (m)
T 0.73 1 2.10 1 427 240 |1
2 0.94 0.72 2 2 2.81 1.59 2 5.43 2
e 1.08 071 |3 3 2.86 16 |3 6.15 3
S 116 5 5 2.98 5 8.50 301 |5
I7 1.23 072 |7 7 3.10 159 |7 7 9.74 3 7
S0 1.27 10 10 3.19 10 10 10.95 3.01 |10
15 1.34 15 15 3.28 15 15 12.40 15
EXISTING EQUIPMENT DETAIL:  §20 lexismne squimenT DETAIL: 320 ExISTING EQUIPMENT DETAL. {20
YPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 {PRESSURE GAUGE MANUFAC 30
’ 40 40 TURER: 40
RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
,i. 60 60 GAUGE READING (KpA): 60
{ESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
7 80 80 MONITORING FACILITY: 80
{STAND HEIGHT (m): 90 WATER METER MANUFACTURER: |90 90
' 100 100 MAINTAINED: 100
- 110 WATER METER READING: 110 110
i 120 120 120
! 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
io‘.e._i'-a 02/04/2003 {rius; 19H25 = 1 02/04/2003 Inng: : 19H40 onTE: TIIE
aTin| Orowdown | Yisld | Tume| Recovery | Tine, Drowdown |  Yield | Time| Recovery JTime| Orawdown |  Yield | Time| Recovery
fminl I m L ows lwwl em ol en wsr  lmin]
e 13.39 1 44 60 1 1 1 72.13
A2 14.85 374 |2 4737 502 |2 2 2 60.04
3 16.82 3 5156 3 3 3 51 11
% 20.34 415 |5 64.31 501 Is 5 5 3072
7 27.30 4.16 7 7 71.02 5.01 7 7 7 2033
“Ho 33.92 10 10 8598 10 10 10 1015
.JIS 43.08 15 15 85.98 Pl3.21 |15 15 15 540
iﬁﬁmmezdwmmmémm 120 EXISTING EQUIPMENT DETAIL: 120 lexisTivg scuremenT DETAIL: 120 176
SUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 1.48
1 40 40 40 124
JPUMF‘ MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 119
] 60 80 80 114
j=unm= SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70 1.08
ﬁ B0 80 80 .26
PUMP PULLEY DIAMETER (mm): {90 ENGINE SERIAL No: 30 CONDITION OF RISER: 90
100 100 100
PUMP INTAKE DEPTH {(m): 110 IENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110
120 120 120
PUMP RPM: 150 [POWER RATING (kwW): 150 JELEMENT DIAMETER (mm): 150
180
PUMP CONDITION: {ENGINE CONDITION: ELEMENT STROKE (mm): 210
= | 240
|coMMENTS: 300
420
&5 480
J 540
600
~1DID THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? no 660
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— STEPPED DISCHARGE TEST AND RECOVERY
ROl O, : EC/T11/001 PROJECT: ENCGOBOQ FEASILBILITY STUDY
LYERNATIVE NO. 0 SITE NARE: XIBEN! VILLAGE
ALTERNATIVE MO, : 10 CLIENT: CHRIS HANl Q_ISTRICT MUN
YREHOLE DERTH (mbdlj: i 97.50 5.95 |POMP TYREBSED: |P 100
| E——— 86.70 021 |OPERATOR: JOHANNES
F:tmmusrnrmé‘cémmmx: 100.000 0.000 [CONTRACTOR:  |AB PUMPS
NTATIC WATER LEVEL (mbdl) 140 It 043 _ "
DISCHARGE RATE 1 "Time| Recovendf . DISCHARGE RATE 2 TFimel Recovery 2. DISCHARGE RATE 3 Tims | Recovery 3]
T pate: 03/04/2003  [Fiminy (il DATE: 03/04/2003 lHjminit  tmr 3 DATE: | 03/04/2003 |} (mini tm
HE; 06H20 1 TIME: 08HOOD 1 TIME: 09H40 1
Kme]  Drawdawn | vies G2 e e s |_Svawdown | Y 2
Sinl |t sy §3° o flisr 13 w13
1 1.33 5 1 3.32 5 5
[ 1.67 0.730 |i7 2 3.48 1,260 (|7 2.450 |I7
; 1.79 10 3 3.69 10 10
5 2.05 0.800 |15 5 3.90 15 3.010 |15
q 2.21 0.810 |20 7 6.14 1.520 |20 20
0 2.36 30 10 6.43 1510 |30 3.030 (30
L -
[15 2.44 40 15 6.66 40 40
120 252 50 20 6.85 50 50
Jo 2.51 0.800 |60 30 6.97 1.520 |60 3.010 |60
(50 278 70 40 7.12 70 3.030 ||70
50 2.78 0.800 |80 50 7 21 1,510 |80 80
0 2.81 90 60 7.34 1,520 |s0 50
Jo 286 0.810 {100 70 7.41 100 3030 |[100
{ao 2.91 0.800 |[110 80 7.48 1.510 |[110 110
= 2.95 120 90 7.57 120 120
100 2.95 150 100 7.64 150 100 34.18 150
J110 180 110 180 110 180
Y320 210 120 210 120 210
Average vield: 0.79285714 ks Avarane vieid: 1,47857143 Average yield: 2.92666667
DISCHARGE RATE 4 “Time! Recoveryd DISCHARGE RATE 5 Time! Recoverys ' DISCHARGE RATE 6 Time | Recovery
| 03/04/2003 [  ml  § paTE: | 03/04/2003 |Hmmy ¢ DATE: 02/04/2003 || min} (ms
THE: 1 TIME; 1 TIVE: 1 23.07
Prime | Drtwdown Yield |2 Time| Brawdown o “Time| Drawdown Yield |2 12.90
dmigd w1 qisp |3 twiny)  fmy | sy 43 miny| g wsy |13 8.89
ki 5 1 5 1 5 512
af 7 2 7 2 7 395
3 10 3 10 3 10 3.51
A 15 5 15 5 15 3.34
20 7 20 7 20 3.17
{10 30 10 30 10 30 292
"Lls 40 15 40 15 40 278
b0 50 20 50 20 50 253
0 50 30 50 30 60 242
40 70 40 70 40 70 231
']Lio 80 50 80 50 80 222
50 90 60 90 60 90 215
I_TO - 100 70 100 70 100 2.07
0 110 80 110 80 110 199
90 120 90 120 90 120 192
100 150 100 150 100 150 1.77
10 180 110 180 110 180 165
20 210 120 210 120 210 1.57
L Averace yield:  #DIV/D! 240 150 240 142
Jcomments. 300 180 300 |
360 210 360
: 420 240 420
480 300 480
540 360 540
600 420 600
F 660 480 660
780 Average vield: 720




f CONSTANT DISCHARGE TEST AND RECOVERY
1 OREHOLE NO. : EC/T11/001 PRIMECT: ENCGOBO FEASILBILITY STUOY l‘c_uzu:r: ]CHRJS HANI DISTRICT MUN
i LTERNATIVE NO. : 2 _ N BERITL HAE - e
EPTH OF PUMP (mbd1): 86.70  [PUMP TYPEHSEER: P 100 OPERATOR: JOHANNES
TiLET DIAMETER (mm): 100 éxrs}lnszzammsm: 0 CONTRACTOR: |AB PUMPS
P TEST  |DATE: 03/04/2003 | TEST BATE: #QfAL‘ﬂME:.PMEﬂmw .1 2880 |roIALIEST IMEImI) 2880
STARTED |[TIME: 16h20 . _COMPLETED ITME: E‘rGTJiL‘ﬂMEAHECDVERYmm}r 2880 [AVERAGE YIELD (isk 183
DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 . i OBSERVATION BOREHOLE 2 ____ QBSERVATION BOREHOLE 3
" PasNoHEGHT(magy: 021 fHo.: | N o | e L
j%ﬂs-aearﬂmwn: 5.85 DATUMLEVEL (nragh: DATUNELEVEE fiagll: DATHM LEVEL fmagl):
,5 ASING IEL{mmi: 0.00 égsmagaamgmm: SASING DERTH tmiml: FCASING DEPTH (mboi)
%DREHOLEDEE?H:MMH‘ 97.50 ]?Buﬁsﬁmﬁﬁ&ﬁ;ﬁ: fBEmEHﬂﬁ DEPTH:: fEOREHDLEDERTH |
};mz LEVEL (mbi:. 140 lwarsmiever WATER LEVEL: BWATER LEVEL:
" :éﬂ_-wmp_g\,r_a tmagll: 0.43 'btsmuﬁe-[m';.— & Ei;jsrjng: fro: _ DS TANCE (mi:
";171-,-,,.: Drawdown Yiaks Recovery Time Orawdown ___Recovery : Tine Drawdown : Rutmmry Yome: Drawdaws Recovery.
§ i i) sy, my tmity im). LA 4 twnj im 1127 it} (m) {m)
] 3.41 839 I 1 1
' 482 1.58 593 2 2 2
1z 548 . £.20 3 3 3
5 6.80 154 586 5 5 5
= 7.21 569 |7 7 7
10 7 54, 5.55 10 10 10
”E 7 90 163 5.38 15 15 15
0 304 164 530 |20 20 20
30 8.27 510 30 30 a0
’ 10 342 434 40 40 40
%50 878 1.64 471 60 1] 60
50 354 153 4.41 90 90 90
120 918 419 120 120 120
)50 9.34 aoz lso | | 150 | 150 |
180 953 165 3.87 180 180 180
a0 959 164 379 210 210 210
240 982 361 240 240 240
300 394 3.40 Jo0 300 300
" 360 10.20 3.25 360 360 360
420 10 41 313 420 420 420
480 10.58 1.64 302 480 480 480
540 10.73 2.90 540 540 540
300 10.87 272  |soo Lsou 500
650 10.98 2.64 720 720 720
20 1105 253 lsao laao 840
780 11.13 163 2.53 960 960 S60
840 11.20 164 247 1080 1080 1080
“s00 1123 238 |1z00 1200 1200
~860 37 2.32 1320 1320 1320
1020 11.36 226 1440 1440 1440
1080 11.44 164 2.21 1800 1800 1800
1140 11 50 185 2.15 2280 2280 2280
1200 11 59 209 2880 2880 2880
1260 1163 154 202
1320 1167 1 38
1380 1168 184 126 |
1440 11 70 30

tz- “-/;r‘,'[—'vn 2T e &
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[_T DISCHARGEBOREHOLE | _ OBSERVATIONBOREHOLE1 | OBSERVATION BOREHOLE2 | OBSERVATION BOREMOLE 3
{T_h;e .ﬁra'mm; Blon Recavery ?gmé. Drawdowa Hecovery | Time.. Drawdown Recovery. ;-Tims Drawtows Rucovary .
E"rmim. tml, fiis} dmy 3 qmind {mi ey ptming i} - Gm ming Am) i),
Ia,sou 11.78 185  |1500 1500 1500
_]saa 11.87 1.63 183 1580 1560 1560
Tis20 1182 180 |1620 1620 1620
Lsau 11.86 172 |1880 1680 1680
{740 11.99 169 |1740 1740 1740
1800 12.02 1.64 165  [1800 1800 1800
850 12.07 1.5 160 1880 1860 1860
Haz20 12.14 157 |1920 1920 1920
71930 1217 153 |1980 1980 1980
I 040 12.20 1.50  |z040 2040 2040
ﬁ 12.22 148 {2100 2100 2100
2160 12.25 146 |2160 2160 2160
LZT 12.27 164 1.44 {2220 2220 2220
rzT;o 12.30 142 l2280 2280 2280
Tz:uo 12.33 133 f2340 2340 2340
400 12.36 1.64 136 |2400 2400 2400
bago 12.38 ) 1.33 2460 2480 2460
‘257 12.38 163 130 |2s20 2520 2520
12580 12.41 127 |2580 2580 2580
beao 12.43 125 {2840 2540 2640
L2700 12.45 164 123 |z7o0 2700 2700
2760 12.49 119 {2780 2760 2760
{zszo 12,52 1.64 1147|2820 2820 2820
Tosgo 12.54 116 2880 2880 2880 |
DESCRIPTION: QUANTITY:|UNIT: loescripTion: QUANTITY:  UNIT
" ESTABLISHMENT Sum 5 |STRAIGHTNESS TEST: : 1 N
_ |INTER HOLE MOVE > 10 km 43|Km U  |VERTICALITY TEST: ol o
FROM:  SITE NAME:|HIGHVIEW STORE M JcASING DETECTION: 1l No
1 BOREHOLE No: M ISTEEL BOREHOLE COVER: il No
INTER HOLE MOVE < 10 km: No. A IBOREHOLE MARKING: 1 No
REMOVAL AND RE-ERECTION OF PUMP HOUSE: 0|No R ISITE CLEANING / FINISHING: 11 Ne
TREMOVAL OF EXISTING EQUIPMENT: o|No Y |REPORTING & DATA RECORDING: 11 Mo
_|RE-INSTALLATION OF EXISTING EQUIPMENT: 0No SLUG TEST: ol No
!@RK TIME RATE (REPAIRS): 0|Hour LAYFLAT (m): 50
TSTANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST: 975
_ [LATITUDE: LONGITURE: BOREHOLE WATERLEVEL AFTER TEST: 188
!
ESTOESCRIBEION  greel + b oz {3l w | s i s | tota: | recovery ] | RECQVERY TEST
_ CALIBRATION TEST: {min} (hrs) {m) (min} TIME TOTAL (hrs): 51.33
;TEST QURATION (Minutes) 15 13 15 15 15 75 125 a;aJ ac Cal  Steps cD Tatal
IRTEST VIELD (s) 072 155 236 402 501 MACMUM (/s 50 30 I 240 | 2880 1206
_ {EFAWDOWN (m) 134 228] 1240 s308| 8598 MAXIMUM im) 860 DRAWDOWN TOTALS (CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
S TEST DURATION (Minutes) 100 100 100 300| 5 ocl 142 240 ISED
_ |IESTYIELD (ks) 073 128 233 MAXIMUM s, 2.3 3c 3 | R e
CRAWDOWN (m) iz “34] 3218 MAKIMUM m) 42
~CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
{min} (hrs) (s} {m) (m) Yo (min) {hrs)
ZBEC 2800 LEE izEy ‘R ' a0 T ' -l ‘ 48 3¢
~OBSERVATION BOREHOLES: No. 720 1440 2880 >2B80 (min) 1 TOTAL:
of bareholes (min) {min) (min) nr. Time ' (min) {hrs)
| ! J ; oo
i




BOREHOLE NUMBER: EC/T11/001

CALIBRATION TEST AND RECOVERY

=

Jischarge 1| or72[Discharge 2. |  i5¢|Discharge 3 | 256|Discharge4: |  402[Discharge 5. |  501|Discharge 6
T Drawdown 1: 134
' i{ 0 20 40 60 80 100 120 140 160 180 Drawdown 2. 378
- 000 o Drawdown 3: 12 40
z — Drawdown 4: 43 08
= 7 e =
= -20.00 - womes Digcharge Rate 1 grawz{fown : 85 a8
. HE 4000 I Discharge Rate 2 o AT i
. Ln._,J = l,' : ?sc gReisale = Duration 1. 15
8 5 E000 — f" - Discharge Rate 3 Duration 2 15
~= f Discharge Rate 4 Duration 3: 15
: -80.00 . } i ;
: : - Discharge Rate 5 Duration 4. 15
Duration 5: 15
-100.00 R
R Buration &:
TIME (t) IN MINUTES Recavery (MY =
- ¥ — Recovery (min). a0
= STEPPED DISCHARGE TEST AND RECOVERY
Jischarge 1. | o7e28s|Discharge 2. [ 147857 |Discharge 3: | 292667|Discharge 4. | [Discharge 5. | Discharge &
- { Drawdown 1 185
s 0 100 200 300 400 500 600 . - Drawdown 2: 7 64
000 _ " ,__ _ weer=Discharge rate 1 Drawdown 3: 3418
- = Drawdown 4: 00c
j Discharge rate 2 Dra WS E 255
30 ; Drawdown 6
% E Usehargerate.d Duration 1: 100
——i % Recovery Duration 2 09
J Duration 3 150
g el Duration 4
= weeoeccses San 2
- s Duraton 5
St Duration 6
—l TIME (t) IN MINUTES ap Py——— =
& iRecovery (min; | 4
CONSTANT DISCHARGE TEST AND RECOVERY
J 1 10 100 1000 10000
w 0 - e
L —
] -2 /7 —
¢ __-_.-—-"-" : —
_’_" -6 - e = == ~'”'“*:°':Constant discharge rate
l] B N e = — = Recovery
j ) -_ ik
S 10
j 12
 -14
]
" >TINFORMATION
?_a_te tested 03/04/2003 |Water level (mhbgl) 1.40 Depth of pump (mbgl) 86.7
“luration 2880 CD discharge rate 1.63 CD drawdown 12.54
_Jable drawdown (m} 85.3 % Recovery after CD 91 %o after | 2880 min

|

.
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CALIBRATION TEST AND RECOVERY

1EC/T11/002 lProssCT: ENCGOBOQ FEASIBILITY STURY
T32342 (=224~ B IsitENAME: QOTHA
175008 omo L3 ouswr: CHRIS HANI DISTRICT MUN
48.12 ‘DER B.78  [EuMBIYEEUSEGHBP 22 M
DEFTH! 44.70 0.50 [opE :  {ABRAHAM
' Eunpiml._ﬁr.am%e& ) 100.00 165.00 [CONTRAGTGR:  |AB PUMPS
STATICWATERLEVEL (mbdl:  §  1.02 0.13  [supeRvisOoR:  |H VORSTER
1 DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
" e [01/04/2003 s 14H20  fowr= 101/04/2003 mes. | 14H35  |ows [01/04/2003fsme. | 14HS0
Erime! Drowdown | Yisid | Time! Revovery Drawdown |  Yield | Time! Recovery JTime| Drawcown |  Wielt | Time| Recovery
st} fm fUs}t {min] {em} {m} {lisy il fmim {m} sy ftmia) (=)
- 0.60 1 1.70 1 1 4.27 1
IT 0.85 2 2 2.02 2 2 4.64 2
3 1.01 0.3 3 3 2.15 3 3 5.37 3
-5 1.15 5 5 2.31 071 |5 5 6.18 151 |5
E 1.22 7 7 3.04 7 7 6.62 151 7
10 1.32 0.3 10 10 3.27 0.7 10 10 6.97 10
15 1.36 15 15 3.41 15 15 7.21 1.51 15
EXISTING EQUIPMENT DETAL: {20 EXISTING EQUIPMENT DETAIL: 120 [EXISTING EQUIBMENT BEEAIL: 120
TYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC  §30
40 40 TURER: 40
IRESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
IESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
1 80 80 MONITORING EAGILITY: 80
ﬂsmND HEIGHT (m): 90 WATER METER MANUFACTURER: (90 S0
100 100 MAINTAINED: 100
" 110 WATER METER READING: 110 110
i 120 120 120
i 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE §
bere: | 01/04/2003 frme: 15H05 bare. | 01/04/2003 e ' 15H20 nTe: tE:

—rime| Drawdown | Vield | Time! Recovery [Timel Drawdown |  vietd | Time| Rocovery ITime| Drawdown |  Yielt | Time| Recovery
i) fm) WS minll  tmy my T T ws) || g
[1 8.09 1 15.12 1 1 1 34 50

12 .38 2 2 18.71 401 |2 2 2 23.33
3 10.09 2.4 3 3 21.71 507 |3 3 3 13.51

] 11.46 5 5 26.26 5 5 5 208
7 12.16 2.4 7 7 34.82 7 7 7 372
10 13.56 10 10 41.04 5.07 10 10 10 3.15
ol 5 14.04 15 15 44 29 15 15 15 el
EXISTING EQUIPMENT DETAIL: |20 EXISTING EQUIPMENT DETAIL: 420 EXISTING EQUIPMENT DETAIL. {20 2.42

" 3UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 2.21
NINDMILL 40 40 40 2.12
PUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 2.01

o 60 60 60 191
IUMP SERIAL Mao: 70 ENGINE MODEL: 70 DIAMETER OF RISER {mm): 70 178

80 80 80

JPUMP PULLEY DIAMETER (mm): |90 ENGINE SERIAL No: 90 CCNDITION OF RISER: 90

100 100 100
UMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER {mm): 110

r 120 120 120
UMP RPM: 150 POWER RATING (kwW): 150 ELEMENT DIAMETER (mm}: {150

- 180

IPUMP CONDITION: JENGINE CONDITION: ELEMENT STROKE (mm): 210
s00R ] 240
SOMMENTS: 300

T 420

480
540
T 600
-40ID THE BOREHOLE PRONDUICE ANY SILT ' SAND / GRAVEL ? 660

P w‘m
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STEPPED DISCHARGE TEST AND RECOVERY

E:REHGLEMD {EC/T11/002 PROJECT: {ENCGOBO FEASIBILITY STUDY
P YERNATIVE NO: : T 32342 STENAWE:  |QOTHA
JhL’EERNmuE.m..: 10 fCLIENT: 1CHRIS HANI DISTRICT MUN
T oREH! : { 4812 SOEPTH(mbdy: | 6.78 [PUMPTYBEUSED: [BP22M
5 44.70 HEIGHT (magl)y: 0.50 OFERATOR: ABRAHAM
100.000 ING £ 4mm): 165.000 {CONTRACTOR:  |AB PUMPS
1.76 TUM LEVEL {magl: 0.13
_ DISCHARGE RATE 1 Timi| Recovenst. DISCHARGE RATE 2 Time! Recoverya. DISCHARGE RATE 3 Titne | Rocoverya
| pate 01/04/2003  llmmif  @mi _§ ©OATE: | 01/04/2003 |fminil  tm DATE: | 01/04/2003 | (miny fon
e 17H20 1 TIME: 19H00 |1 1
Fme!  Diawdewn Yislg__fi2 el Drawdomm 1 v 12 1
(imingd _ tm dist i3 i) sy 13 o] I
iT 3.44 5 1 11.14 5 1 27.72 5
3.96 0.880 |7 2 12.59 7 2 29.65 3.870 |7
4.40 10 3 13.47 10 3 31.94 4.010 |10
E 5.97 1.510 |15 5 16.44 3.110/[15 4 34.16 15
=) 6.78 20 7 18.29 20 7 35.34 4010 |20
0 7.47 30 10 20.41 3.110 |30 10 4115 30
i15 7.57 1510 |40 15 J5.97 40 15 44.29 40
L ET) 7.69 50 20 22.92 3.110 |50 16 44,29 P12.57 |50
0 8.28 60 30 23.60 60 18 44.29 P1222 |80
40 8.93 1.500 |70 40 24.03 3110 [[70 20 44.29 Pl 2.10 (70
Is0 9.31 80 50 24.12 80 50 80
0 9.49 1.510 |90 60 24,53 90 60 a0
0 9.56 100 70 2531 3100 |1100 70 100
{80 9.63 1510 |[110 80 26.16 110 80 110
"o 9.79 120 90 26.52 3110 {120 50 120
-00 9.92 150 100 | 2870 150 100 150
J110 180 110 180 110 180
442g 210 120 210 120 210
. Average vield: 1.40333333 s Averaqe yield: 3.10833333 Average vield: 3.96333333
l DISCHARGE RATE 4 Time| Recovery4 DISCHARGE RATE 5 Time! Recoveryd. DISCHARGE RATE 6 i Time Recovery
L, oate: | 01042003 [fmim| 2§ oAve 01/04/2003 [fminli 1) DATE: 01/04/2003 [f ming {mh
THAE: 1 i 1 TIME: 1 37.50
.Tima |  Orawdown ?Ie,l_t: 2 - 2 Tlme Dtawdnwr: Yiie_lc’ 2 27.45
it | gy sy 13 pisy 3 miny]_ m sy 113 18.30
| 5 5 1 5 10.57
- 7 7 2 7 8.93
3 10 10 3 10 759
3 15 15 5 15 7.11
7 20 7 20 7 20 6.89
J10 30 10 30 10 30 6.49
J4,5_ 40 15 40 15 40 517
20 50 20 50 20 50 591
30 60 30 60 30 80 568
140 70 40 70 40 70 5.59
730 80 50 80 50 80 538
30 90 60 90 80 90 517
j L 100 70 100 70 100 4.99
30 110 80 110 80 110 478
=0 120 90 120 90 120 453
100 150 100 150 100 150 444 |
o 180 110 180 110 180 431
20 210 120 210 120 210 423
Average yield:  #DIV/0! 240 150 240
COMMENTS: 300 180 300
3 360 210 360 |
420 240 420
h 480 300 480
J 540 360 540
00 420 600
E 660 480 660
'1 780 Average vield: 720




| CONSTANT DISCHARGE TEST AND RECOVERY
(‘faoaenms 5 - EC/T11/002 R OUECT: ENCGOBO FEASIBILITY STUDY Ifcuem; _§CHR|5 HANI DISTRICT MUN
ALTERNATIVE NO. : T 32342 J1TE NAME: {QOTHA . i
NEPTH OF PUMP (mbdl): 4470 lpume TYPEHSED: BP22M bPERA’fC’R" ABRAHAM
NLET DIAMETER (mm): 100 [EXISTINGERUIPMENT: WINDMILL CONTRACTOR: AB PUMPS
TEST DATE: 02/04/2003 . TEST DATE: ; 4/4/03 TOTAL TIME - BUMBED {min): 1440 ;EOEﬁL,.TEST-M‘lEIHnnT: 1440
STARTED |TIME: 07H30 COMPLETED |TIME: 07H30 TOTAL TIME-RECOVERY{mIn) 1440 »WERﬁGE YIELD:{lis): 1.03
) 1: DISCHARGE BOREHOLE — OBSERVATION BOREHOLE 1 ?EISERVA TION BOREHOLE 2 _ _O8SERVATION BOREHOLE 3
ICASING HE:GPFI‘.{:_n_:;qI]: : 0 50 'N.”"', i ] Hc._“. i - Ha. . : i —
) cnsms—éspmfmbaﬂ: 6.78 EJMW{LE?EL-IW_;W _tmmm LEVEL fimaghy: OATUM LEVEL (magh:
E'(;;;;Gmm,; 165.00  |EASING DERTH {mbtil): CASING DERTH tmbslk: CASING DERTH (mbdh
" laozenoLe DEPTH (mpd): 4812 |poREHOUEDERTH: lsoREROLE DEPTH {aorenn: s cEPTE:
Narer Lever o 102 fwarRaiEvEL: ATER LEVEL: wateR Lever
b AT LEVEL tmaan: 0.13__ |oisTANCE (my: | Eilsrmce 4mk DISTANCE (m):
—I' Time : Prawdown Yield Recovory Time... Drawdomn Recovery ‘: Time... Drawdown Recovery 3 - Time. . Brawgdaws Recovary .-
' g ). s frmt fmin) i} o ot e § gminy. i) )
H 3.10 7.71 1 1 1
= & 398 6§35 2 2 2
3 4.57 .08 595 I3 3 3
s 4.83 570 |s 5 5
s 503 1.03 530 |7 7 7
10 519 518 {10 10 10
15 536 1.03 504 |15 15 15
20 5.45 492 20 20 20
20 583 103 481 30 30 30
I 578 482 lao 40 40
';aa 595 1.03 446 le0 ) 50 ‘
]90 5.27 426 fs0 90 90
hao § a7 103 a12 {120 120 120
150 570 158 Jis0 150 150
_ligo £.90 1.03 337 {180 180 180
210 7.03 325 210 210 210
1240 714 1.03 291 240 240 240
360 7 28 261|300 300 300
i3a0 743 234|360 360 380 ;
420 53 1.03 211 |azo 420 420
480 781 193 l4mo 480 480
540 777 1.03 182 {540 540 540
600 791 161 |so0 500 600
660 813 158|720 720 720
{720 8.23 103 153|840 840 840
780 849 147 |oso0 960 960
840 8.50 144 |1o80 1080 1080
s00 8.73 103 140 l1z00 1200 1200
1960 g 8o 137 |1320 1320 1320
_ jroze 991 133 |aao 1440 1440
l1080 21 |103 130 |1soo 1800 1800
1140 933 126 2280 2280 2280 |
1200 g4z 121 |z8a0 2880 2880 |
1260 950 103 116 |
1320 9.55 113 |
1380 950 103 109
J1-—U;U G54 107




i

,.l._ DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 i QBSSRVA T_'ION BOREHOLE 2 i OBSERVA T{_ON BOREHOLE 3
“Thme. ﬁr.alwdalwlr.\ i Yokt ﬁacn;defy l ‘Time: Rrawdown Rectvery Time Drawdown Recovery : Time: Drawdowt Recovpry |

Cmink | tm) s Lo Y 1550431 8 () A 11112511 i 3 (min) (am] i)

500 1500 1500 1500
1560 1560 1560 1560

1620 1620 1620 1620

1680 1680 1680 1680
1740 1740 1740 1740

~ {iso0 1800 1800 1800
1880 1860 1860 1860
1920 1920 1920 1920
1980 1980 1980 1980
2040 2040 2040 2040
2100 2100 2100 2100

j2160 2160 2160 2160
.—EZU 2220 2220 2220

‘2280 2280 2280 2280

12340 2340 2340 2340
,h2400 : 2400 2400 2400

2460 ' 2460 2460 2460

(2520 2520 2520 2520
s 2580 2580 2580 2580

“2640 2640 2640 2640

12700 2700 2700 2700
' 2760 2760 2760 2780

2820 2820 2820 2820 |

72880 2880 2880 2830 }

E_ECRE’TION; LIANTIT Y UNIT: DESCRIPTION: QUANTITY: UNIT

{ESTABLISHMENT ! 11Sum S5  |STRAIGHTNESS TEST: | N
N INTER HOLE MOVE > 10 km Km. u VERTICALITY TEST: 0 No
1 FROM: SITE NAME:|BASE M CASING DETECTION; No

1 BOREHOLE No: M STEEL BOREHOLE COVER: Na
) INTER HOLE MOVE < 10 km: No A BOREHOLE MARKING: 1 No

IREMCVAL AND RE-ERECTION OF PUMP HOUSE: No R ISITE CLEANING / FINISHING: i ] NG

JREMDVAL OF EXISTING EQUIPMENT: 1]Ne h REPORTING & DATA RECORDING: 1 \’ NG
i RE-INSTALLATION OF EXISTING EQUIPMENT: 1{No SLUG TEST: 3| No

WORK TIME RATE (REPAIRS): Hour LAYFLAT (m): 50 m

JSTANDING TIME: Hour BOREHOLE DEPTH AFTER TEST: 4811 m
HMUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: B7 il

4YEST DESCRIPTION .s#epil. 1 f 2 f 3 | 4 l s e TOTAL: REC&VE_&V; RE::QV&%Y TEST
i CALIBRATION TEST: {min} (hrs) (m) {min) TIME TOTAL {hrs): 2857

TEST DURATION (Minutes) 15 15 12 13 % 7 135 178 Fis! Cal  Steps CcD Total

- EWELD {s) 030 amn 151 240 472 MAXIMUM (l/s1 a7 70 | 210 | ::¢c| 1726
N DRAWDOWN (m) 38 34 7 14 04 4429 MAXIMUM (my) 443 DRAWDOWN TOTALS (CD):

MULTI-RATE ! STEP DRAWDOWN: AVAILABLE UTIL- %
YTEST CURATION iMinutes) 0a 100 5 21il 3 55' 423 210 ISED

I-‘_EST YIELD (V/s) 140 an 136 MALIMUM (lfs) 40 437 i gsa|  2oww
‘] SRAWDOWN (m) i3] mrol  sans MAXIMUM 1m) 44 3
“;CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:

[ {min) (hrs}) {lis) {m) [m} %o {min} (hrs}
] ! 1440 24 00 123 g Aad 137 ! 38 20 | 1440 ‘ 2420
.' OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL:

| of boreholes {min} {min) {min) nr. Time (min} {hrs)

—_ | : ;

=
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BOREHOLE NUMBER: EC/T11/002

“l" CALIBRATION TEST AND RECOVERY
Jischarge 1: | o.30[Discharge 2; 0.71|Discharge 3: | 1 s1[Discharge 4: | 2a40[Discharge 5. [ a72]Discharge 6
A Drawdewn 1: 1.36
[ 0 20 40 60 80 100 120 140 160 Drawdown 2 341
0.00 Drawdown 3 721
= \ Drawdown 4: 1404
2= -10.00 Drawdown 5. | “aa 29
z i 2000 Discharge Rate 1 Drawn'jown.u - 500
=z Duration 1 15
Q15 .30.00 — Discharge Ratz 2 Duration 2- T
mZ = Discharge Rate 3 Duration 3: RT
] & -4000 Discharge Rate 4 Duration 4: 15
A -50.00 Discharge Rate 5 Durat.:on 5. 15
-y Duration 6:
B TIME (1) IN MINUTES govery Recovery (m). BT 7
r Recovery (min). 70
™ STEPPED DISCHARGE TEST AND RECOVERY
Discharge 1: | 1.40333]Discharge 2. [ 3 10833[Discharge 3. | 3 s633s|Discharge 4 | [Discharge 5| Discharge 6.
5 Drawdown 1: 892
l 0 100 200 300 400 500 Drawdown 2: 26.70
0.0 —r Drawdown 3: 44.29
z 0 Discharge rate 1 T T
r o) “Hd ” ====Discharge rate 2 Drawdown § 8.0
J. z fﬁ .20.00 Drawgown 5]
% = : Discharge rate 3 [Duration f 9
i g g -30.00 ] Sura:mn g: 100
f g 4000 T Recovery T 4 .
— 0 -50.00 ====Step 2 Duration 5
] Duration 6:
i TIME (t) IN MINUTES Step 3 Recovery (m) =
‘ Recovery (min) 210

CONSTANT DISCHARGE TEST AND RECOVERY

.
7'
|

I

DRAWDOWN (s) IN METRES

10

100

TIME (t) IN MINUTES

1000

10000

=====Constant dischargs rate

===Recovery

TEST INFORMATION

Date tested 02/04/2003 |Water level (mbgl) 1.02 Depth of pump (mbgl) 44.7
“T1€D duration 1440 CD discharge rate 1.03 CD drawdown 8.64
-_]Available drawdown (m) 43.68 % Recovery after CD 89 % after | 1440 min

]

vl




r CALIBRATION TEST AND RECOVERY
HoresoreHo. ; EC/T12/003 PROJECT: ENCGOBO FEASIBILITY STUDY
R i fsime name: QUNENE
ALTERNATIVE NOY, loLisnr: CHRIS HANI DISTRICT MUN
ToRENOLE pER 54.52 I | 745 |eumeTYes usen:|BP 22
EETH.OF PUME 50.70 GHT Gmagl) 0.22 {simoN
] e 100.00 : % _1AB PUMPS
% TATIC WATER LEVEL linbdi): 9.99  [DATUMLEVEL fmash: 0.16 _ {stpeRvisor:  {H VORSTER
% DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
" Yoz | 05/04/2003 e 16H30 7= | 05/04/2003 Hine. ; 16H45  foare, | 05/04/2003 frme. 17H00
brme! Drwdown | Viela  {Timel Recovery dTimel Drawdown | ¥iel Time| Rocovery § Time| Deawdown | Viels | Time] Resover
Uminyl me flisy  Liminki gy fmi st Hmisl|  (m G ) liwim|  om)
o 0.41 1 0.78 1 2.44 1
2 0.50 0.5 2 0.93 1.2 2 2.63 2.1 2
L) 0.56 3 1.03 3 2.88 3
3 0.61 05 |5 1.07 1.2 |s 3.19 214 |5
7 0.64 7 1.23 7 3.25 7
=30 0.65 0.5 10 1.55 1.2 10 3.29 2.1 10
15 0.66 15 1.69 15 3.38 15
EXISTING EQUIPMENT DETAR: 420 EXISTING EQUISMENT DETAL: 120 éx};sr:ﬁé‘é@}ﬁﬁ«;‘g&tgsmi; 420
LYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
] 40 40 TURER: 40
HRESERVDlR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
l_ 160 60 GAUGE READING (KpA): 60
. RESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
# 80 80 {MONITORING FACILITY: 80
ISTAND HEIGHT (m): 90 WATER METER MANUFACTURER: 190 90
by 100 100 MAINTAINED: 100
= 110 JWATER METER READING: 110 110
120 120 120
A 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE § DISCHARGE RATE §
bare: | 05/04/2003 frna: : 17TH15 . | 05/04/2003 fre: 17H30  foars: e _
Smmo| Drowdown |  Vield | Time| Racovers. | Fime) L Viele  {Time] mecovery | Timo| Orewdown | il | Time] Recoven
_‘hmﬂ: {m3 sy Hminll  gmy gm R A T ws) i)
il 3.94 1 1 9.06 1 1 1 7.49
2 4.84 4 .88 2 2 9.31 6.52 2 2 2 5.92
; 5.92 3 3 1164 7.02 3 3 3 3.09
=5 7.16 5.01 5 5 13.09 5 5 5 0.53
7 8.06 7 7 14.51 7 7 7 0.31
']m 8.81 501 |10 10 17.27 7.02 |10 10 10 0.22
A5 8.97 15 15 19.41 15 15 15 0.18
EXISTING EQUIPMENT DETAIL: 120 lexisTinG EquismenT DeTAR . 120 EXISTING ECUIPMENT DETAIL: 120 013
FPUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 008
;NINDMILL 40 40 40 0.06
IPUMP MANUFACTURER: 50 [Encine MANUACTURER: 50 CLASS OF RISER: 50 0.04
- 60 60 60 000
".FUMF' SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER {mm): 70
80 80 80
PUMP PULLEY DIAMETER (mm): {90 ENGINE SERIAL No: 90 CONDITION OF RISER: 90
¥ 100 100 100
2PUMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER {mm): {110 SHAFT DIAMETER (mm): 110
3.7 120 120 120
UMP RPM 150 POWER RATING (kW): 150 {ELEMENT DIAMETER (mm): 150
+323CD 180
lPUMP CONDITION: JENGINE CONDITION: ELEMENT STROKE (mm); 210
SCCD 240
'{SOMMENTS: 300
420
- 480
:] 540
L 600
DID THE BOREHOLE PRODUCE ANY SILT/ SAND / GRAVEL 7 no 660
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r STEPPED DISCHARGE TEST AND RECOVERY
NoREHEENO, « {EC/T12/003 | Erg— {ENCGOBO FEASIBILITY STUDY
,LTER&M*I’#E HO. ¢ 0 [srrﬁ NAME: QUNENE
ALTERNATIVE NO, 10 fouien {CHRIS HANI DISTRICT MUN
HOLE: 54.52 di 7.45 PUM? TYPELSED: |BP 22
EeTHOE PUME gmbgs): 50.70 0.22  {oPERATOR: |sIMON
lrowe. INLET DIAMETER gmim); 100.000 0000 |CONTRACTOR:  JAB PUMPS
[;;AT]C WATER LEVEL fmh!”} 3.99 DATUM LE’U‘EL (magi: 0.16 — : :
DISCHARGE RATE 1 §j:'1m'e H‘ccwegr T DISCHARGE RATE 2 Flme! Recovery2: DISCHARGE RATE 3 Time R.‘?QQ“!E.W FE
~ " oatE | 0600412003 el el i oaE 06/04/2003 [irmintl  tmt DATE: 06/04/2003 |} mint s
e 06H20 1  TiME: 08HGO 1 TIME: 09H40 1
Time | Drewdowa vield 2 Time| Orewdown | Yoid |12 Time | Brawdown | Yeeid |12
. T m pisy 43 it s |3
1 0.54 5 473 5 1 8.85 5
- 0.91 1.280 |7 5,23 7 2 9.20 7
| 1.54 10 5.98 3.960 |10 3 10.42 5.200 |10
5 2.02 2.040 |15 7.85 15 4 12.15 15
3 2.75 20 8.10 4.010 |20 e 13.72 6.130 |20
fi 3.11 30 8.35 30 10 14.54 30
I 3.24 2.030 |40 8.52 40 15 15.08 40
20 3.29 50 8.60 4010 |50 20 15.34 6.130 |50
0 3.39 60 8.62 50 30 15.44 60
20 3.44 70 8.75 70 40 15.67 70
50 3.51 2.040 |80 8.81 4010 |80 50 15.89 80
" ™ 3.59 90 8.82 90 60 15.94 6130 |90
.0 3.60 100 8.33 100 70 16.06 100
Iso 364 2.040 (110 8.84 4010 {1410 80 1628 110
dag 3.68 120 8.84 120 30 16.43 3130 |[120
00 374 150 100 8.85 150 100 16.47 150
{110 180 110 180 110 180
Li20 210 120 210 120 210
Average viald: 1.886 (/5 Average yield: 4 Average yield: 5.944
Ol DISCHARGE RATE 4 el Recovendd DISCHARGE RATE 5 Time! Recovery.s. DISCHARGE RATE & Time | Recovery
| oar= 06/04/2003 _ |iimim|  (m) OATE: | 06/04/2003 [ffmint,  tm DATE: | 06/04/2003 || mint | ¢m)
T times 11H20 1 TME: 1 TIVE: 1 15.47
< fima Drawdowsn "ha!d 2 v} Brawdawn - 2 Timiz| Drawdown Yieid {|2 8.23
tmint! g | e B3 T i | e |3 5.08
o 17.25 5 5 1 5 179
¥ 18.27 654 |7 7 2 7 0.93
3 19.06 10 10 3 10 076
&5 19.35 7.02 |15 15 5 15 066
| 20.09 20 7 20 7 20 0.58
70 2158 30 10 30 10 30 0.54
) 115 22.54 40 15 40 15 40 044
}0_ 22.61 7.02 |0 20 50 20 50 0.40
=10 23.77 60 30 60 30 60 038
40 24.24 70 40 70 40 70
) 24.68 80 50 80 50 80
0 25 41 702 |80 50 90 60 90
70 2558 100 70 100 70 100
0| 2551 110 80 110 80 110
Jo | 2570 702|120 90 120 90 120
100 25.87 150 100 150 100 150
110 180 110 180 110 180
20 210 120 210 120 210
e Average yield:  §.924 240 150 240
COMMENTS: 300 180 300
360 210 360
420 240 420
480 300 480
540 360 540
600 420 600
660 480 660
720 i
e—— L0 L - Average yieig: 720 |
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CONSTANT DISCHARGE TEST AND RECOVERY

' OREHOLE KO : EC/T12/003 OROUECT: ENCGOBO FEASIBILITY STUDY l&usm; |cHRIS HANI DISTRICT MUN
[ALTERNATIVE NO. : 0 FSITE NAME: QUNENE _ '
Ipepth oF PuMP (mba: 5070 _lpuke TYPE useD: |8P 22 éﬁPEEA?OR: SIMON
'LET DIAMETER (mm); 100 EXISTINGEQUIPMENT:  |WINDMILL CONTBAGTOR:  |AB PUMPS
T test  |pateE: 08/04/2003 FEST : DATE: ' 10/04/2003 fmm;_ TIME - BUNPED (ming 2880 }coz—m,nz_sr_.mmmm; 2880
STARTED |TIME: 12H10 COKMPLETED |TIE: 13H40 E1’<.>T..4\.L TIME-RECOVERY{mInY 90 ::'WER&GE)_\ﬁIELEI:ﬂ?ak 4.01
: DfSCHflEGE _EQREHOLE — OBSERVATION BOREHOLE 1 . ”C)ESERVAT.'DN BOREHOLE 2 _ OBSERVATION BOREHOLE 3
T ASING HEIGHT fanagly ! 02 fhe: | _ bo: | i, S
L ASING DEPTH (mbd); 745 |oaromiever pmags DATIM LEVEL triagll DATUMLEVEL (magl:
Ifgﬂgﬂﬁ?lﬂrim)z 0.00 k:ﬁ_s;lvﬁ.:lﬁﬁfﬂ.imhﬁl: §ﬁSING.DERIH:Irnbdll: ICASING DEPTH (mbdi}
JOREHOLE DEPTH (misdl): 5452 |BOREHOLEDEPTH SOREHOLE DEPTH : ForenoLE oerH -
!-;msn LEVEL {mbdi: 985 |warenzeves WATER LEVEL: EWATER LEVEL:
. ;;TUM-LEVELM&QH; 0.16 Eisrﬁneﬁ:lmi.. ; lbiﬁ!ﬂﬂgﬁﬂmh &5 |DISTANGCE (m):
i i Vst Retovory. Tims, | Drawdawn Rocovery o | tie Dravitlown Recovery ¥ Time | rawdows Reaovery
e | b s T my T ) o . _§ i fmd i
1.44 752 b 1 1
= 272 557 2 2 2
3 3.24 .35 ase | 3 3
L 410 151 |s 5 5
= 544 127 |7 7 7
10 5.94 4.01 115 ho 10 10
1s 7.22 110 s 15 15
.20 7.64 105 |20 20 20
30 7.92 402 0.91 30 30 30 i
b 813 078 4o 40 40
=0 g 22 034 |so 60 60
90 8 36 401 Q.21 90 90 20
20 343 120 120 120
"150 32 15G 150 150 :
180 8.52 402 180 180 180
b1g B.71 210 210 210
1340 376 240 240 240
09 383 400 300 300 300
360 8.91 360 360 360
20 909 420 420 420
480 9.15 401 480 480 480
"o 8.21 540 540 540
500 9.30 500 500 500
860 9.39 4.02 720 720 720
720 947 340 840 840
780 955 360 360 960
840 954 4 01 1080 1080 1080
900 972 1200 1200 1200
360 9,81 1320 1320 1320
1020 sg7  |aoz 1440 1440 1440
i 1080 10 04 1800 1800 1800
_114p 1017 2280 2280 2280
1200 | 1026 401 2880 2880 2880 i
1260 10,34 ! | \‘
1320 1041 ‘ | 1
1380 1031 402 i
144D 10 50 |
t

b=

i s B BT R

St




] DISCHARGE BOREHOLE _ OBSERVATION BOREHOLE 1.  OBSERVATION BOREHOLE2 | _ OBSERVATION BOREHOLE 3 _
Time.| Hrawdown Yiekt Becovery ; ﬁme.: fe Brawdaown Hecovery | Time Brawdowr aecmer-y.i - Time Drawtinwg: Ancovery .
Teinl | am | gy i oy {ming feos tmy _$ (min). (m) i)
1500 10.66 4.03 1500 1500 1500
560 10.69 1560 1560 1560
20 10.74 4.01 1620 1620 1620
i1sao 10.77 1680 1680 1680
740 10.82 402 1740 1740 1740
B a0 10.83 4.03 1800 1800 1800
ﬂasn 10.91 1860 1860 1860
'920 11.06 1920 1920 1920
980 11.11 4.02 1980 1980 1980
2040 11.15 2040 2040 2040
1100 11.20 2100 2100 2100
2160 11.24 401 2160 2160 2160
2220 11.28 2220 2220 2220
1280 11.31 2280 2280 2280
B340 11.35 4.02 2340 2340 2340
2400 11.39 ; 2400 2400 2400
-2460 11.43 ' 2460 2460 2460
BUS520 11.51 401 2520 2520 2520
125&0 11.67 2580 2580 2580 1
2640 11.87 2640 2640 2640
700 12.04 4.02 2700 2700 2700 [
2750 12,12 2760 2760 2760 | |
2820 12.21 402 2820 2820 2820
2830 12.34 2880 _LEBBJ 2880
" JescrieTioN. QUANTITY-UNIT: DESCRIPTION: ; QUANTITY:  UNIT
EESTABLISHMENT Sum 5  |STRAIGHTNESS TEST: 1 No
INTER HOLE MOVE > 10 km 16|Km U IVERTICALITY TEST: 0l No
- FROM:  SITE NAME:|QuLUQU M lcasinG DETECTION: 1 Mo
m BOREHOLE No:|T 32349 M ISTEEL BOREHOLE CoVER: 1l No
INTER HOLE MOVE < 10 km: 0|No A |BOREHOLE MARKING: 3 Mo
IEMOVAL AND RE-ERECTION OF PUMP HOUSE: 0|Ne R ISITE CLEANING / FINISHING: 1 Ng
mIEMOVAL OF EXISTING EQUIPMENT: 1|Na ¥ |REPORTING & DATA RECCORDING: 1 Ng
RE-INSTALLATION QF EXISTING EQUIPMENT: 1|No. SLUG TEST: 0 No
NORK TIME RATE (REPAIRS): 0}Hour LAYFLAT (m): 50 m
=S TANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST: 34 51 m
T;TITUDE: LONGITUDE: BEOREHOLE WATERLEVEL AFTER TEST: 2001 m
JESTOESCRIPTION _ steel + | 2 | 5 | ¢ T Recovery. | | RECOVERY TEST
CALIBRATION TEST: (min) _{hrs) (m) (min) TIME TOTAL (hrs): 150
" TEST DURATION (Minutes) 15 15 15 15 15 75| 115 000 50 Cal _ Steps CD Total
,,ET YIELD (I/5) 0z 1.20 342 437 588 MAXIMUM (15} 84 50 J 50 ‘ 50 210
DRAWDOWN (m) oes| 13|  aagf azi| e MAXIMUM imi 194 DRAWDOWN TOTALS (CD):
_JMULTI-RATEI STEP DRAWDOWN: AVAILABLE UTIL- %
n EST OURATION (Minutes) 120 100 1ac 100 400' 3 a?J 038 50 ISED
TEST YIELD (l/s) 138 400 524 392 MAXIMUM (s 59 407 12 :-:. 3031
T ZRAWDOWN (my A 335 1847 2537 MAXIMUM (m) 259
CONSTANT DISCHARGE TEST TEST DURATION TEST Y!ELD DRAWDOWN RECOQVERY:
{min) {hrs) (I/s) {m) {m) % {min) thrs)
2880 B 20 Eaehl 12 33 ! =2} I 38 10 ’ 0 i‘ .23
-OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) | TOTAL:
I of boreholes {min) (min) {min) nr. l Time | (min) (hrs}
| i 430




BOREHOLE NUMBER: EC/T12/003

MWVDE

b

TIME (t) IN MINUTES

o CALIBRATION TEST AND RECOVERY
Fs;‘;harge 1. | o0s0[Discharge 2 | 120[Discharge 3. | s <3|Discharge 4. | _4s7|Discharge 5: | 5 :|Discharge 6
BT Crawdown 1 058
8 0 20 40 60 80 100 120 140 Drawdown 2: 1568
: Drawdown 3: 333
Lt o 0.00 —spmmmes e = —
5 = — ';’ — Drawdown 4: 3ay
= { e ;
e -5.00 / s Discharge Rate 1 Drawdown 5: 15 41
1w 00 = oi ” Drawdown 6 00g
o -10. = Ischarge Rate 2 Duration 1: s
8 = 1500 —= — w- Discharge Rate 3 Duration 2- =
=2 = Discharge Rate 4 Duration 3: 15
} -20.00 - — Discharge Rate 5 Duration 4: 15
{' = Duration 5: 15
.25, R i3
25.00 i Duration &:
TIME (t) IN MINUTES Recovery (m) 0090
Recovery (min): 50
" STEPPED DISCHARGE TEST AND RECOVERY
Discharge 1 1 386|Discharge 2: 4|Discharge 3: 5 544|Discharge 4: 8 224|Discharge 5: Discharge 6:
i e 2 s 240w - R g
Drawdown 1; 374
¢ 0 100 200 300 400 500 600 N Drawdown 2: 885
) weewn Discharge rate 1
Drawdown 3: 15 47
z ~=Discharge rats 2 Drawdown 4 2357
: Discharge rate 3 Drawdewn 5: 000
0 {Crawdown §°
=4 Discharge rats 4 Duration 1 ool
g Recovery Curation 2; 100
2 & Duration 3 100
L wiEp2 Duraticn 4 100
8 Stap 3 Duration 5
- 4 Duration 6
TIME () IN MINUTES RisR- Recovery imr | -0
il [Recovery (min). | =0
CONSTANT DISCHARGE TEST AND RECOVERY
1 10 100 1000 10000
) : .
o = — e e s S e
r TR s e e
£ ——
i ==wesConstant discharge rate

=—=Recovery

== INFORMATION

ate tested 08/04/2003  |Water level {mbgl) 9.99 Depth of pump (mbgl) 50.7
=“uration 2880 CD discharge rate 4.01 CD drawdown 12.34
able drawdown (m) 40.71 % Recovery after CD 98 %o after | 90 Imin
a
=]
==
=



]

CALIBRATION TEST AND RECOVERY

SREHOLENO. : EC/T11/007 [proizcr: ENCGOBQ FEASIBILITY STUDY
< ;mgmﬂeﬁs-m. : SITE NAME: ENCGOBO
;i h@ﬂ*‘g CHRIS HANI DISTRICT MUNICIPALITY
75.02 40.46 USEB:| P 150
62.80 0.32 {JOHANNES
i 100.00 165.00 AB PUMPS
RLEVELfmboty: | 1316 [DATUMLEVEL fmanh): 015 |s! {H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
e ] 10/05/2003 frine. 10H10 110/05/2003 frme: 10H25 s= | 10/05/2003 fsme: 10H40
. me| Drawdown | ield | Time! Recovery Time! Drawdown | Yieit | Time| Recovery §Time] Drawdown |  view Time| Recovery
T im} {lis} iminll (e ' {m} {Us) minl = m {ts) i) (m)
= 0.35 1 1.10 2.06 1 1.85 1.85 1
e 0.49 1.34 2 2 1.12 2.12 2 2 2.02 2.02 2
0.52 3 3 1.17 3 3 2.37 2.37 3
3 0.66 1.3 5 5 1.25 2.11 5 5 2.50 2:5 5
- 0.71 7 7 1.30 7 7 2.56 2.56 7
0 0.80 1.32 10 10 1.36 2.12 10 10 275 2.75 10
15 0.92 15 15 1.44 15 15 3.06 306 15
“Texssive EQUIPMENT DETAIL: |20 ExisTING EQUEMENT DETAR: 20 {exisTivG EQuIPmMENT DETAIL: 120
. 'YPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
40 40 TURER: 40
"JRESERVOIR SIZE: 50 IMATERIAL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
IESERVOIR CONITION: 70 {CONDITION OF ENCLOSURE: 70 70
= 80 80 IMONITORING FACILITY: 80
! STAND HEIGHT m): 90 WATER METER MANUFACTURER: |90 90
100 100 IMAINTAINED: 100
- 110 WATER METER READING: 110 110
! 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE &
Toeare | 10/05/2003 fme: _ 10H55 bars:, | 10/05/2003 frme: 11H10  |oare . ‘
Time! Drawdown |  Yisid | Time, Recovery | Timie] Drawdown Yieid | Time| Recovery §Time| Drawdown Yield | Time| Recovery
finin) im} sy Limiml tm famn ) wsr Lmim| e Yen i} s mim|  m)
il 451 1 1 8.54 13.94 1 1 1 8.99
‘;2 2.18 8.38 2 2 9.89 2 2 2 6.63
3 5.47 3 3 10.40 14.71 3 3 3 5.42
-3 5.95 84 5 5 11.98 5 5 5 4 B3
7 6.27 7 7 13.03 14.7 7 7 7 481
10 6.61 8.39 10 10 13.76 10 10 10 3.90
15 6.99 15 15 15.78 15 15 15 3.42
EXISTING EQUIEMENT DETAIL: {20 EXISTING EQUIPMENT DETARL: 120 lexisTiNG EQuIPHMENT DETAIL: 120 2.83
-AUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 2.30
NONE 40 40 40 1.87
“JPUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 1.54
L 60 60 60 1.33
PUMP SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70 118
il | 80 80 80 1.04
_lF'UMP PULLEY DIAMETER (mm): {90 IENGINE SERIAL No: 90 CONDITION QF RISER: 90 0.92
100 100 100
~g?UMP INTAKE DEPTH (m): 110 JENGINE PULLEY DIAMETER (mm): 110 SHAFT DIAMETER (mm): 110
.r 120 120 120
“PUMP RPM; 150 {POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150
. 180
Ipurm: CONDITION: ENGINE CONDITION: |ELEMENT STROKE (mm}: 210
N 240
COMMENTS: 300
) i 420
1 480
540
1 600
10 " +E BOREHOLE PROCUCE ANY SILT ' SAND / GRAVEL 7 860




STEPPED DISCHARGE TEST AND RECOVERY
OREHOLENO. : EC/T11/007 ROJECT: |ENCGOBO FEASIBILITY STUDY
1 ngf::mmvmo 0 {ENCGOBO
AL TERNATIVE N 0 [CHRIS HANI DISTRICT MUNICIPALITY
Yorete 75.02 40.46 [PUMP TYPEBSED: {P 150
} EpmoF?UM? (mbdﬂ 62.80 0.32 |OPERATDR: JOHANNES
IPW*’ INLET DIAMETER ymem; 100.000 |& _ 165.000 [conTRACTOR: _ |AB PUMPS
CTATIC WATER LEVEL (mbdiy: 14.08 m‘rum EVEL (magli: | 0.15 | _
gi DISCHARGE RATE 1 Tioie| Recovenct DISCHARGE RATE 2 Time! Recoverya DISCHARGE RATE 3 Time | Recovery 3
- G 10/05/2003  [iiny ATE: | 10/05/2003 [ipwnll e | DATE: 10/05/2003 [t @mink | e
E._—T;gﬁg- 13H00 1 14H40 |l ﬁ ome: | 1eH20 |
Hnme | Driawdown vigle 12 3 medown Yield {2 : Sfawduwn Yizlg |2
- {eny. s f3 _tm | i §3 i | wm |3
IT 1.53 5 6.12 5 8.95 5
: 1.87 4.380 |7 6.85 8.600 |7 9.10 10.940 ||7
Jﬁ 2.45 10 7.12 10 9.54 10
5 2.89 15 7.45 7.130[j15 10.76 15
5 3.07 4110 |20 7 7.67 20 7 11.42 11.250 |20
To 3.29 30 10 7.69 7.120 |30 10 12.12 30
15 3.58 4100 |la0 15 7.72 40 15 12.93 40
'T 379 50 20 7.76 7.130 |50 20 13.94 11.270 |[50
o 413 60 30 7.83 60 30 15.00 60
= 4.38 4,120 |l70 40 7.87 7.130 ||70 40 17.07 11 260 |[70
|50 4.61 80 50 7.94 7.120 |80 50 19.24 80
Mo 4.83 ) 60 8.02 50 60 22.45 a0
=0 5.01 4100 |00 70 8.05 100 70 24.40 11.280 |[100
80 5.16 110 80 814 7.140 [110 80 2718 110
10 5.28 4120 120 90 8.23 7.130 [[120 90 29.21 11.270 |[120
oo 5.40 150 100 B.39 150 100 | 32.04 150
1110 180 110 180 110 180
4.}20 210 120 210 120 210
ii Average vield: 4.155 I/3) Average yield:  7.3125 Average vield: 11.2116667
= DISCHARGE RATE 4 el Recoverned DISCHARGE RATE 5 Time| Récoverys . DISCHARGE RATE 6 Fime | Recovery |
_paTE: | 10/05/2003  |fminti @) | oATE: | 10/05/2003 fmisli  tmy 1 pate 10/05/2003 || fminy | fm
BE 1 e | 1 TIME: | 1 1920
“"ﬁm Drawdawn Yield 2 Timed nmm:{dwn : 2 Tlm'e Dfa,w‘écw;; ‘fzé‘h:f 2 13.59
gmin) o ey 3 tminy] o NCaRE aning] | st |3 11.00
B 5 1 5 1 5 10.28
4 7 2 7 2 7 9.44
3 10 3 10 3 10 912
g 15 5 15 5 15 8.9
20 7 20 7 20 8,59
30 10 30 10 30 8.05
15 40 15 40 15 40 7.36
20 50 20 50 20 50 6.88
=0 60 30 50 30 60 6.49
40 70 40 70 40 70 5.08
‘IO 80 50 80 50 80 572
0 90 60 90 50 90 5.33
F’I 100 70 100 70 100 504
30 110 80 110 80 110 447
30 120 30 120 90 120 403
i‘wu 150 100 150 100 150 315
1110 180 110 180 110 180 259
120 210 120 210 120 210 2.01
C Average yield:  #DIV/! 240 150 240 141
Jcommens. 300 180 300
360 210 360
- 420 240 420
I 480 300 480
) 540 360 540
F g0 420 600
L 661 480 660
7721
o ~verage yield: 720




| CONSTANT DISCHARGE TEST AND RECOVERY i Il
‘ﬁoREHDLE NO. : EC/T11/007 Eénmeew: ENCGOBO FEASIBILITY STUDY fousnT. | ]CHRIS HANI DISTRICT MUNICIPALITY
':-"ALTERNATIVE NO. : 0 ES'TE HMAME: ENCGQOBO i
IDEFTH OF PUMP [madi; 6280 fruprieussn. P 150 tOPERATOR: JOHANNES
S WLET DIAMETER (mm}: 100 EXISTING EQUIBMENT. NONE . [EONTRACTOR; AB'_F’UMF‘S
:.j TEST  |DATE: 11/05/2003 st loare | 12005/2008  [resar IHE + PUMPED {atin) 1440 froraL TESTTMEMmn | 1440
7 STARTED |TIME: 07H00 CONPLETED | [TIME: Q7HO0 ForaL FIMERECOVERY(ming 1440 #vanaaﬁ-newws;: 8511
"' DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 O8SERVATION BOREHOLE 2 OBSERVATION BOREHOLE 1
- FASEG HEIGHT (magl). 5 032 Ii“ﬂ.‘-' :f “0 ; ?D.-f §
" 4048 éﬁiﬂ&ﬂﬁ‘a‘-ﬂ;lmug;: DATUMLEVEL (i) DATUMLEVE: (magi:
18500 JensiNG DEPTH {mbdl: CASING GEPTH (mbu): ?cfcsmsﬂsym;tm_t;w}
7502 lsomenoreperri: oREaLE DepTH BoREHGLEDERTE:
: 1316 |waremieves: WATER LEVEL: WaTERLEVEL
015 |omTancequy BISTANCE (i BISTANCE fmy
L Yinld Recovery § Timy Hrawdawq, Hetavary  { Time _ Dmwdawn i Wecavery. :r Time . Dexedon fitaovary :
ELLCO00 SOOI SO 190 L 0 A o 3 _ o gmd Bogeeesd e gy eyl oy |
2014 4 1 1
1732 |2 2 2
. 5.84 1313 |3 3 3
1195 |5 5 5
513 1001 |7 7 7
878 |10 10 10
945 |15 15 15
-t 4.93 6.11 925 |20 20 20
30 530 914 |30 30 30
‘e 5.68 5.14 9.01 |40 40 40
i 1) B4 259 |s0 50 50
30 7.07 863 |s0 80 a9
120 7.58 6.15 a25 |20 120 120
150 | 301 783 {150 150 150
180 8,57 755 |80 180 180 |
w210 | 338 | L 732 oo ‘ 210 210 | ‘
240 9.15 513 713|240 240 240 ‘
300 10.40 515 689 {0 300 300 |
360 1158 574 {360 160 360 I
Tz 12,90 552 [az0 420 420 |
~Y430 138 5.30  |aso 480 480
540 1510 6.14 611 |sa0 540 540
|soe 1671 504 {600 600 600
lsso 17 76 500  |r20 720 720
720 18.89 6.15 589 840 840 840
780 19.77 580  fas0 960 960
|40 2081 571 |oso 1080 1080
900 2162 562 [1200 1200 1200
960 2295 5.13 540 |1320 1320 1320
1020 2433|614 522 |1440 1440 1440
~ 1080 25.00 510 |1s00 1800 " 1800
~1140 25 57 497 l2280 2280 2280
1200 25 99 473 2880 2880 2880
1260 26 47 5.13 454
1320 26 94 431 i |
1380 27 41 423 ]
1440 , 28 20 f 410 |
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[ DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 | OBSERVATION BOREHOLE2 | _ OBSERVATION BOREHOLE 3
‘ ?:]'ima  Prawtiows. | Yiekd Recovery | Time _ Drawdown Recoury - Time. Dawfown | Rseowery § Timuo | Drawdawn | Resavery
h P;;:] dmy o L e L () e (R e U o el e | tw fodminb) A m},
1500 1500 1500 1500
“is60 1560 1560 . 1560
1620 1620 1620 1620
1680 1680 1680 1680
1740 1740 1740 17440
;1800 1800 1800 1800
“1-;50_ 1860 1860 1860
lw?.n 1920 1920 1920
1980 1980 1980 1980
o0 2040 2040 2040
EWU 2100 2100 2100
"43150 2160 2160 2160
13220 2220 2220 2220
2280 2280 2280 2280
h140 2340 2340 2340
400 2400 2400 2400
l’i@ 2460 2460 2460
~hys20 : 2520 2520 2520
hsso 2580 2580 2580
T2540 2640 2640 2640
J.z'mn 2700 2700 2700
g?ﬁo 2760 2760 2780
flzuzu 2820 2820 2820
tzzza i 2880 | 2830 2880
|
“IDESCRIPTION: QUANTIT: [UINST: DESCRIETION: i QUANTITY. e
F:ESTAE!LISHMENT Sum S |sTRAIGHTNESS TEST: 1 Mo
W.:INTER HOLE MOVE > 10 km Km U |VERTICALITY TEST: o] Mo
FROM: SITE NAME: M |CASING DETECTION: 1 No
r BOREHOLE No: M |sTEEL BOREHOLE COVER: 1 No
“"‘-‘!]NTER HOLE MOVE <10 km: 1[No A |BOREHOLE MARKING: 1 No
]-REMOVAL AND RE-ERECTION OF PUMP HOUSE: 0lNo R ISITE CLEANING / FINISHING: | 1 No
REMOVAL CF EX!STING EQUIPMENT: 0|No Y |REPORTING & DATA RECORDING: 1 Ng
“RE-INSTALLATION OF EXISTING EQUIPMENT: 0{No SLUG TEST: ‘ 9] he
'@RK TIME RATE (REPAIRS): 0|Hour LAYFLAT m): 50
HSTANDING TIVE: 0|Hour BOREHOLE DEPTH AFTER TEST: 75.02
. ALATITUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: 19.84
“{TEST DESCRIPTION steal » F o2 | g s 1 s | 8 | Toma | mecovery: | [ RECOVERY TEST
_ICALIBRATION TEST: {min} (hrs) {m) (min) TIME TOTAL (hrs): 2850
- TEST DURATION (Minutes) 15 15 15 15 3 75 125 092 30 Cal  Steps cD Total
A TESTVIELD (5) 13a| 21w zas a1s] 1sss MAXIMUM (4s) 125 s0 | ae0 | sl
DRAWDOWN (m) 993 144 108 5 39 1573 MAXIMUM (m) 157 DRAWDOWN TOTALS (CD):
“IMULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- Y%
JTEST DURATION (Minutes) 100 100 100 300‘ 3 DD| Q00 240 ISED
TEST YIELD (I/s) 418 T3l MAXIMUM v's) 112 155 ! 28 :ni 57 31
"CRAWDOWN (m) 54 33| 2204 MAXIMUM i 32.0
_|CONSTANT DISCHARGE TEST } TEST DURATION TEST YIELD DRAWDOWN ] RECOVERY:
‘ \ (min) {hrs) E] (m) | (m}) 2% {min) {hrs)
— : 240 i 470 3511 - 30 | ERD) ‘ 3z 2 ) 24 30
OBSERVATION BOREHOLES: No, ‘ 720 1440 2880 >2880 (min) TOTAL:
E iaf boreholes I {min) {min) (min) nr. Time {min) {hrs)
| 3 ! 900
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I BOREHOLE NUMBER: EC/T11/007
&9 CALIBRATION TEST AND RECOVERY
discharge 1: |  132|Discharge 2. [ 270|Discharge 3° |  2a4s|Discharge 4 |  ass|Dischargs 5. | 1445 Discharge &:
Drawdown 1: 0.92
I 0 20 40 60 80 100 120 140 180 180 Drawdown 2: 1.44
0.00 Drawdown 3: 3.08f
= \—\s\ Drawdown 4: 5.99
& -5.00 Drawdown 5 1573
1 = ~——Discharge Ralg 1 Drawdown 6 000
: % T -10.00 ———Discharge Rate 2 Durat!nn 5 19
auw Duration 2: 15
z = -15.00 Recovery Duration 3: 15
T é "7 ~——Discharge Rate 3 Duration 4 I
P - i Discharge Rate 4 Duration 5: 15
20.00 DU e
~-—Discharge Rate 5 urelono:
TIME (t) IN MINUTES g Basevary o =
T _ Recovery (min): a0
ah STEPPED DISCHARGE TEST AND RECOVERY
Jischarge 11 [ 41ss[Discharge 21 | 73125]Discharge 3: | 11.2117|Discharge 4: | [Discharge 5. | Discharge 6:
Drawdown 1: 5.40

T 0 100 200 300 400 500 500 Drawdown 2: 839

e 0.00 ——— Discharge rate 1 Drawdown 3: 3204
z 500 \ Drawdown 4: 000
2 1000 — — Z Discharge rate 2 Drawdown 5. 009

:[ =8 Crawdown 6:

X g x -15.00 D|5Cha|’ge rate 3 Duration 1: 100
81 -20.00 Duration 2: 100
2= 2500 Recovery Duration 3 100

T E -30.00 Duration 4

= O -35.00 Step 2 Duration 5:

Duration 6:
TIME (t) IN MINUTES Step 3 Recovery {(m) 200

T _ _ Recovery (min) 240

™ CONSTANT DISCHARGE TEST AND RECOVERY

]’ 1 10 100 1000 10000

Lgo
o 9

p— E -

Z -10

- W 15 Constant discharge rate
< Recovery

r 820

=2J
x
8 -3
TIME (t) IN MINUTES

+TEST INFORMATION

Date tested 11/05/2003 _|Water level (mbgl) 13.16 Depth of pump {mhgl) 62.8
-CD duration 1440 CD discharge rate 6.11 CD drawdown 28.3

Availahle drawdown (m) 49.64 % Recovery after CD 86 % after [ 1440 min




CALIBRATION TEST AND RECOVERY

mm,_sm {EC/T11/008 [proszcT: ENGCOBO FEASIBILITY STUDY
LTERRATVE RO lsi7e name: KWA-SANDILE
ICL_%Z[N CHR[S HANI DISTRICT MUNICIPALITY
60.66 [chss Wenbdl: | 18.15 £0:{P 100
56.50 [ca fmagly | 035 {PIETER MUNYAI
165.00 fca _ | 17000 AB PUMPS
17.50 |fDATUMLEVEL fmagh: | 0.19 {CJ VAN DER WALT
3: f DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
e | 17/05/2003 e 117/052003fmme: | 09H50  foar= | 17/052003fme: | 10M0S
N el Drawdown | visia  [time Drawdown | Yield | Time! Recovery {Time| Drawdown |  Yield | Time| Recovery
i) s s bgminkp gm fewnl ) wer  mindf g Qo] m ws)  ein))  gm
17 0.16 1 1 0.62 0.68 1 1 1.03 1
% 0.18 2 2 0.67 2 2 1.05 0.94 2
o 0.27 0.66 3 3 0.72 0.8 3 3 1.08 1.12 3
s | 041 5 5 0.80 5 5 1.20 5
7 0.45 7 7 0.88 7 7 1.35 1.15 7
: l,-]o 0.47 0.65 10 10 0.95 0.81 10 10 1.57 10
[5 0.54 15 15 1.00 15 15 1.68 15
lExrsTING EQUIPMENT DETAIL: 120 EXISTING EQUIPMENT DETAIL: 120 EXISTING EQUIPMENT DETALL: {20
YPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC |30
% ) 40 40 TURER: 40
“{RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
I_ 60 60 GAUGE READING (KpA): 60
riaEsERvo:R CONITION: 70 CONDITION OF ENCLOSURE: 70 70
H 80 80 MONITORING FACILITY: 80
!STAMD HEIGHT (m): 90 WATER METER MANUFACTURER: {30 90
{ 100 “ 100 [mainTanzD: 100
= 110 WATER METER READING: 110 110
i 120 120 120
1 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
foare: | 17/05/2003 frme: | 10H20 st | 17/05/2003 ymes: 10H35 _ [foare: | 17/05/2003 fime: | 10450
-I,ﬂma . Drawdown Yield Time Rec;}véry Drawdown Yhald  Time | Recmen{ : . Orawdown | Yidld Tiine | Recovery
bl omi | st Lgmiml e {m) s lmim] g ) we) |emin|  (m)
i 1.76 1 2.80 1 5.02 1 7 40
2 1.80 1.7 2 3.01 2 827 5.07 2 6 26
3 1.92 168 |3 3.40 158 (3 551 3 § 49
:5 2.05 2.03 5 3.68 5 5.80 5 5.96
i 2.19 7 7 401 36 |7 7 5.56 703 |7 542
_‘:'10 2.39 2.05 10 10 4.35 10 10 7.15 7.05 10 4886
15 2.73 15 15 4.85 15 15 8.00 15 404
lexsTING EquiemENT DETAIL: 20 EXISTING EQUIPMENT DETAR: 120 EXISTING EGUIPMENT DETAIL: 120 3.47
~PUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 2 65
! 40 40 40 206
JPUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 1.25
60 &0 60 150
PUMP SERIAL No: 70 ENGINE MODEL: 70 |PIAMETER OF RISER (mm): 70 1.30
1 80 80 80 1.17
_IPUMP PULLEY DIAMETER (mm): |90 {ENGINE SERIAL No: 90 CONDITION OF RISER: 80 105
100 100 100 035
“UMP INTAKE DEPTH (m): 110 {ENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110
L 120 120 120
" PUMP RPM: 150 {POWER RATING (kW 150 ELEMENT DIAMETER {mm); 150 |
180 |
IPUMP CONDITION: |ENGINE CONDITION: ELEMENT STROKE (mm): 210
| 240
COMMENTS: 300
I 420
480
540
600 |
Em THE BOREHOLE PROBUCE ANY SILT / SAND / GRAVEL ? 560
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B STEPPED DISCHARGE TEST AND RECOVERY
{OREHGLEND. EC/T11/008 PROJECT: |ENGCOBOQ FEASIBILITY STUDY
ELTERNATIVE NO. : 0 [smENsmME.  |KWA-SANDILE
O, {0 |CHRIS HANI DISTRICT MUNICIPALITY
60.66 {eniliit 1815 |pume TypEbsED: |P 100
56.50 |[GASINGHEIGHT (magl) 0.35 |oPERATOR: PIETER MUNYAI
165.000 [GASING 10 {mmi; 170.000 [CONTRACTOR:  |AB PUMPS
18.25  [DATUM LEVEL (magl}: 0.19
) DISCHARGE RATE 1 “Time| Rerovenct DISCHARGE RATE 2 Time| Rocovery2 . DISCHARGE RATE 3 _Time | Recoverys
C N oA 17/05/2003 __ jimimdf @l §  DATE: | 17/05/2003 [ffesnlt  tmr DATE: | 17/05/2003 [f (miny | oy
!" T 13HO0 1 TIME: 14H40 |11 TiR 16H20 1
Fime] Diawdawn Yiels {2 ine| Drewdown | Visld {2 ime| Dsawdown |  Yielw {2
Elmmil  tm) | g 3 i) gmy sy {3 | w3
11 0.15 5 1 2.18 5 1 4,58 5
3 0.26 7 2 2.30 1.990 ||7 2 4.80 3640 ||7
q 0.30 0.860 10 3 2.39 10 3 4.94 10
'Ig—i 0.53 15 5 2.50 2.040l[15 4 519 4.080 |15
1 0.68 1.090 |20 T 2.63 20 7 5.57 20
0 0.82 30 10 2.80 30 10 6.02 30
15 1.08 1.100 |40 15 3.10 2.050 |40 15 6.46 4.070 (40
f20 1.11 50 20 3.29 50 20 £5.95 50
0 1.22 1.100 |60 30 3.62 60 30 7.54 60
e 1.34 70 40 3.85 2.030 |70 40 8.04 4060 |70
50 1.43 80 50 4.03 80 50 845 80
30 1.56 1.090 |j90 60 4.20 80 60 8.83 90
0 1.73 100 70 434 2.050 |00 70 9.14 4070 |[100
{80 1.86 1.070_Jl110 80 4.44 110 80 9.37 110
e | 1.94 120 30 4.53 2040 [l120 90 9.63 4080 120
.00 2.03 150 100 462 150 100 g 85 150
110 180 110 180 110 180
d120 210 120 210 120 210
Average yield: 1.05166667 [[ius) Average vield: 2.03333333 Average yield: 3.99656667
1 DISCHARGE RATE 4 Time | Recoverid DISCHARGE RATE 5 Time] Recovery s DISCHARGE RATE 6 Time | Recovery
1 pare 17/05/2003  [Fmin) {l OATE: 17/05/2003  |limenll  tom DATE: | 17/05/2003 | (mim {mj
e, 18H00 1 TIME: 1 TIE: 1 14.53
e | Drawdows - ‘haiti 42 :Tifmn: Brawdown. > 2 Tirite. E)ﬁwdbwn_ "fiei;"i il2 14.06
qmisi} o arsy i3 iy my sy 43 ool qmy | s {3 1372
1 10.02 5 1 5 1 5 13.01
2 10.11 6.85 |7 3 7 2 7 12.50
I 10.29 10 3 10 3 10 11.87
A5 10.55 709 |15 5 15 5 15 10,69
r 10.70 20 7 20 7 20 9.73
10 11.10 30 10 30 10 30 7.92
15 11.54 7.08 |40 15 40 15 40 7.36
20 12.01 50 20 50 20 50 581
30 12.59 60 30 50 30 80 5.24
{40 13.69 7.09 |70 40 70 40 70 567
30 13.57 80 50 80 50 80 512
30 13.90 90 60 80 60 90 450
|70 14.22 708 |100 70 100 70 100 396
39 14.49 110 80 110 80 110 344
20 14.74 706 |[120 90 120 g0 120 2 80
J’wo 14.97 150 100 150 100 150 246
1110 180 110 180 110 180 B
120 210 120 210 120 210 i.39
f Average vield: 7.04166667 240 150 240 1
lcommenrs: 300 180 300 054
[ 360 210 360 039
420 240 420 025
‘: 480 300 480
540 360 540
600 420 600
L 660 480 660
- 720
] o R 720 '




—
1
8

e e e B S e ey e st

I : :
CONSTANT DISCHARGE TEST AND RECOVERY ;—I
L oREHOLE NO. ; EC/T11/008 ROJERT: ENGCOBO FEASIBILITY STUDY [}:usu-r; ]CHRIS HANI DISTRICT MUNICIR
ALTERNATIVE NO. : g . . _.‘ks-’??'“m'& KWA-SANDILE R
JJPEPTH OF PUMP (mbd): 5650  [PUMP TYPEHSED: P 100 OPERAZOR: PIETER MUNYAI
?igmrﬂ DIAMETER (mm): A T 0 CONTEACTOR: AB PUMPS ]
;:‘ TEST DATE: 18/05/2003 TEST DATE: . 21/05/2003 TOTAL TIME - PUNMEED.{misj; 2880 f’femx.-frss_‘:-;r;rﬁﬁrnunl: 4140
I STARTED |TIME: 10HoDO | compierso s 07Ho0 TOTAL TIME-RECOVERY{min): 1260  [AVERAGE YIELA.wa): 7 64
: ‘%—-__ OJSCHARG_E BOREHOLE i o OBSERVATION BOREHOLE 1 (_JBSERVATIGN BOREHOLE 2 . OBSERVATION BOREHOLE 3
L ASING HEGHT fmagh 235 |Ho.: _ Ho.: | _ i, - _ ‘
C ASING DERTH fmbdly: 1815 loarom LEVEL maglh DATUM LEVEL fmagl): DATHM LEVEL (magh:
BE- 451G 1D i 170.00 L;:AslNG-_QEPmH.';mbtﬂ}: CASING DERTH tmpal): FCASING DERTH (imbidi)
"'E;s'nasnoa.e DEPTH:(mEbd}: 6066 |sonesoLz nesTa - |HOREHDLE DEFTH FSOREHDLE DERTH :
WWATER LEVEL [mbd 18.25 {?».‘&.TER-E-EB.EL: VATER LEVEL: WATER LEVEL:
DAt LEVE tmagl: 015 [mismance my. DisTANCE b DISTANCE (m):
ES A'ﬂn'm Orawdoien Yistt Recovery Fime. : Bramdown Recavery . Time. Brawdown Racovery. .. Tims . Brawdown Recovery. |
_l min) tm}. i A min). m). LA L LLLL) ] femg iy : i} (m} tm)
!:L 0.49 2635 |1 1 1
L) 110 %25 |2 2 2
3 2.15 3.01 2618 |3 3 3
5 280 [ 675 2605 |5 5 5
wl 3.45 2596 7 7 7
10 477 8.05 2579 1o 10 10
15 5.51 2580 [15 15 15
L 20 £.25 2547 |20 20 20
!30 7 01 803 2523 Jao 30 30
" a0 835 2485 a0 40 40
=50 10.53 2404 fe0 60 60
80 12.71 8.05 2240 lso ) 0
120 14.91 2038 120 120 120
57 50 1549 | 3¢ 1801 150 150 150
180 17,63 1527 |0 180 180
" 210 18.63 8.02 1345 |210 210 210
1,240 19.40 1163|240 240 240
300 20 57 805 37 faoo 300 300
360 21.53 637 |3so0 360 360
=420 2211 496|420 420 420
480 22.85 8.03 399 fas0 480 480
540 23.43 328 [s40 540 540
=500 24.01 8.05 275 |so0 500 600
660 24.30 255 720 720 720
720 24.42 8.00 237 |ls4o0 B840 840
5780 2468 8.02 217 |es0 960 960 .
840 2482 198 |1080 1080 1080
“agp 24.95 1868|1200 1200 1200
960 2509 804 160 1320 1320 1320
_’Ez 2525 141 1440 1440 1440
1080 25 34 122 {1800 1800 1800
1140 25.47 8.03 104 2280 2280 2280
1200 25 59 235 |2seo0 2830 2880 |
1260 25 59 805 075 1
1320 2590 |
1380 26.24 803 |
—4410 26.43 |
1




DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 _OBSERVATION BOREHOLE2 | _ OBSERVATION BOREHOLE 3
gra\;ﬂ.ow_n *r.e!u : Roeovery T;me l ‘Dr_aw_do\a‘.n Recavery Time.. Drawdown .Rocavery. ] Time Dravddows Rucovery
{mi, {15} o} drwiny ol it fming ;. i) frd F (i (m} tmi
25 49 8.06 1500 1500 1500
26.51 1560 1560 1560
25 52 803 1620 1620 1620
2653 1680 1680 1680
26.55 8.04 1740 1740 1740
26.57 1800 1800 1800
25.60 8.05 1860 1860 1860
26 66 1920 1920 1920
26.68 8.04 1980 1980 1980
26.71 2040 2040 2040
26.74 8.03 2100 2100 2100
26.77 2160 2160 2160
26.78 804 2220 2220 2220
26 80 2280 2280 2280
26 82 8.05 2340 2340 2340
26.84 2400 2400 2400
26 87 ‘805 2460 2460 2460
26.80 2520 2520 2520
26.90 2580 2580 2580
25 91 8.03 2640 2640 2640
26.92 2700 2700 2700
2592 2760 2760 2760
26.93 8.05 2820 2820 2820
26.94 2880 2880 2880
" DESCRIFTION: CUARTITYUNIT: IoescrisTioN: QUANTITY: _ UNIT
- ESTABLISHMENT Sum S |STRAIGHTNESS TEST: 0 No
IINTER HOLE MOVE > 10 km 1[Km u VERTICALITY TEST: J No
= FROM:  SITE NAME:|NKONDLO M |cASING DETECTION: 1 No
5 BOREHOLE No:|T 32396 M STEEL BOREHOLE COVER: 1 No
LNTER HOLE MOVE < 10 km: 38| No. A |BOREHOLE MARKING: i Ng
REMOVAL AND RE-ERECTION OF PUMP HOUSE: 0[Na R SITE CLEANING / FINISHING: 1 No
—REMOVAL OF EXISTING EQUIPMENT: 0[No Y REPQRTING & DATA RECORDING: 1 Ng
RE-INSTALLATION OF EXISTING EQUIPMENT: 0{No. SLUG TEST: 0 Mo
- WORK TIME RATE {REPAIRS): 0|Hour LAYFLAT (m): 100
~STANDING TIME: 0)Hour JBEOREHOLE DEPTH AFTER TEST: 60 56
LATITUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: 18 66
- Eaa —— e
_ TESTDESCRIPT:ON seel o f 2 | s | & | 51 ¢ | vom RECOVERY. RECOVERY TEST
CALIBRATION TEST: {min) (hrs) (m) {min) TIME TOTAL (hrs): 29.87
“rest DURATION (Minutes) 15 15 15 15 15 15 50 156 135 100 Cal  Steps cD Total
_TESTYIELD (I/s) Q86 078 107 187 3se 5 38[MAXIMUM tlis) 54 100 420 1260 17ED
DRAWDOWN (m) 054 100 188 2.73 485 3 Q0MAAIMUM () a0 DRAWDOWN TOTALS (CD):
nMMTI-F&ATE ! STEP DRAWDOWN: AVAILABLE UTIL- %
~TEST DURATION (Minutes) ol o0l oo 160 s00] s 57 025|420 ISED
TEST YIELD (is) 108 203 400 704 MAXIMUM (15) 70 380 05 54 3508
““DRAWDOWN (m) i +52]  azs AT MAZIMUM () 152
_!CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
{min) (hrs) (lis) {m) (m) % (min) thrs)
. 2880 4800 - 3s 26 a4 375 | ara- - 5 g
!UBSERVATION BOREHOLES: No. 720 1440 2880 >28B80 (min) TOTAL:
of bareholes {min) {min) {min) | nr. Time {min) {hrs)
- [ 0] 720
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' BOREHOLE NUMBER: EC/T11/008
S CALIBRATION TEST AND RECOVERY
Jischarge 1 |  os6[Discharge 22 | o 76]Discharge 3: |  107[Discharge 4 | 1a7]Discharge & [ 359]Discharge 6 63833
o Drawdown 1: | 054
l 0 50 100 150 200 Drawdown 2 o0
0.00 Drawdown 3 188
z \ Drawdown 4 273
B -2.00 Drawdown 5: 485
l = @ 400 Dfscharge Rate 1 Drawdown 6 e
S ———Discharge Rate 2 Duration 1: 13
8 E -6.00 Recovery Duration 2: 15
2= —— Discharge Rate 3 Duration 3. 15
T g 800 : Duration 4 5
= Discharge Rate 4 5 : 2
-10.00 uration 5: 15
Discharge Rate 5 Duration & =
= TIME (t) IN MINUTES —-Discharge Rate 6 RECOVEQ/ (m) 0.95
l Recovery (min): 100l
£ STEPPED DISCHARGE TEST AND RECOVERY
Jischarge 1 [ 1.05167|Discharge 2 | 203333|Discharge 3 | 399es7|Discharge 4. | 7.04167|Discharge 5. | Discharge 6:
Drawdown 1. 2.02
I 0 100 200 300 400 500 600 700 800 800 Drawdown 2: 462
0.00 Discharge rate 1 Drawdown 3: 9.85
ped R : Drawdown 4: 14 97
-z igg \\ Discharge rate 2 (50— =
=L = & £.00 Discharge rate 3 Drawdown 6:
% £ -8.00 Discharge rate 4 ~ [2uration 1: 100
aw _10.00 Duration 2: 100
g = 12.00 ——Recovery Duration 3- 100
I £ 1400 ——Step 2 Duration 4 100
. -16.00 Duration 5
Step 3 Duration 6
- TIME (t) IN MINUTES Step 4 Recovery () o
l Recavery (min) 420
- CONSTANT DISCHARGE TEST AND RECOVERY

1 10 100 1000 10000

| S R —

DRAWDOWN (s) IN METRES

Constant discharge rate

Recovery
I
™
_l TIME (1) IN MINUTES
=l EST INFORMATION
Date tested 18/05/2003  |Water level (mbgl) 17.50 Depth of pump (mbgl) 56.5
—~=iCD duration 2880 CD discharge rate 7.64 CD drawdown 26.94
Available drawdown {m) 39 % Recovery after CD 97 %o after | 1260 min
Wiy
=

=3
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CALIBRATION TEST AND RECOVERY
" IOREROLE NO, ; EC/T12/004 PROJECT: ENCGOBO FEASIBILITY STUDY
L TERNATIVE NO. SITE NAME: NKWENKWEZ|
!?L?ERNATWEN& ' CHRIS HANI DISTRICT MUNICIPALITY
“IOREHOLE DEPTE 81.15 13.20  lpumes 15EE:|BP 65
_IERT 42.15 035 o [PIETER MUNYAI
lpump 100.00 165.00 AB PUMPS
LranicwarertevEL by, | 625 0.18 |suservisoR:  |H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
Ureme] Drawdown | ield | Drawdown | Yiel ne| Recovory 3Time| Deawdown |  Yield | Time| Recovery
min]  (mi i} {m) sy tm) Jemin @} s lmin]  (m)
= 1 1
2 2 2
= 3 3
; 5 5
F 7 7 7
=) 10 10 10
15 15 15 15
EXISTING EQUIPMENT DETAIL: 420 EXISTING EQUIPMENT DETAIL: 120 {EXISTING ECUIPMENT DETAIL: 120
-ITYPE OF RESERVOIR:, 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
' 40 40 TURER: 40
TRESERVOIR SIZE: f50 MATERIAL OF ENCLOSURE: 50 50
! 60 60 GAUGE READING (KpA): 60
tESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
= 80 80 MONITORING FACILITY: 80
ismmo HEIGHT (m): S0 WATER METER MANUFACTURER: {90 50
- 100 100 MAINTAINED:; 100
110 WATER METER READING: 110 110
I 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 5
e 0 s 0 s e
Lrme! Drowdown | viels | Time| Recove: | Drawdown | Yiold | Time! ¢! Drawdown | Yield | Time| Recovery
minyl  m ey Lmim | s bemim én} ws)  mi)l  m)
T 1 : !
12 2 2 2
3 3 3 3
ey 5 5 5
7 7 7 7 7
o 10 10 10 10
15 15 15 15 15
EXISTING EQUIPMENT DETAIL: 120 |EXISTING EQUIPMENT DETAR: 120 EXISTING EQUIPMENT DETAIL: 120
-~ ~=2UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30
40 40 40
TPUMP MANUFACTURER: 50 |[ENGINE MANUACTURER: 50 CLASS OF RISER: 50
-, 60 60 60
SUMP SERIAL Na: 70 {ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70
T 80 80 80
_I_PUMP PULLEY DIAMETER (mm): [90 {ENGINE SERIAL No: 90 CONDITION OF RISER: 90
100 100 100
=a"UMP INTAKE DEPTH {m): 110 JENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110
120 120 120
~>3UMP RPM: 150 | [POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150
. 180
IPUMP CONDITION: JENGINE CONDITION: ELEMENT STROKE (mm): 210
A | 240
ZOMMENTS: 300
K 420
_I 480
540
- 600
|g|o THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 66O
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r STEPPED DISCHARGE TEST AND RECOVERY
- S EC/T12/004 ~_ [proutor ENCGOBO FEASIBILITY STUDY
s 0 [smename:  [NKWENKWEZI
AL TERNATIVE NO. 0 fouens |CHRIS HANI DISTRICT MUNICIPALITY
AGREHOLE DERTH.(mbdly: 81.15 ' 3 13.20 |pume TYPEUSED: |BP 65
EPTH OF PUMB (mboi): 42,15 0.36 _|OPERATOR: PIETER MUNYAI
prme (NEET DIAMETE R Amm; 100.000 165.000 [EONTRAGTOR:  |AB PUMPS
{<TATIC WATER LEVEL (mbdiy 6.25 __|DATUMLEVEL (msgli: 0.18 ‘ — R
d DISCHARGE RATE 1 [ Fime] Recovenyt _DISCHARGE RATE 2 Time| Recovery2 DISCHARGE RATE 3 Time | Racovery 2
DATE: 31/05/2003  [fmimf ATE 31/05/2003 fHimémhi  tey  § PATE: | 31/05/2003 [ gmimk|  gmy
| e __14H25 i _mme: | 18HO5 1
j—;me ‘ | Brawdown Yisla 82 fﬁm&: Orawdown el |2
S in) i 3 : i [
1 6.52 8.890 |15 1 14,48 15.900 |5
6.78 7 2 15.73 7
-_l 6.82 9.800 |10 3 16.19 16.320 |[10
5 7.03 15 4 17.08 15
7 7 7.27 10.200 |20 7 17.83 17.200 [j20
0 10 8.03 30 10 18.33 30
115 15 B.44 40 15 19.21 40
iz0 20 9.00 10.190 |50 20 2002 17.210 [|50
o 30 9.70 60 30 21.08 60
10 3.57 5270 |70 40 10.62 70 40 22.10 70
50 3.96 80 50 11.13 10210 (80 50 22.83 17.200 |[80
"o 4.28 90 60 11.62 90 60 23.62 90
410 457 5290 [l100 70 12.18 100 70 2432 100
30 480 110 80 12.51 10.260 [[110 80 24.94 17 220 |[110
10 515 5270 |120 90 13.04 120 90 25.62 120
00 5.31 150 100 | 13.52 150 100 | 26.19 150
110 180 110 180 110 180
120 210 120 210 120 210
Average vield, 4,38571429}ks) Average vield: 3.915 Average vield: 15 3416867 1
= DISCHARGE RATE 4 "Tie | Recovenat DISCHARGE RATE 5 Tl Recoverys: DISCHARGE RATE & Fime | Recovery
| patE: 31/05/2003  lgwim| Gl ] oatE: | 31/05/2003 |imish  tm ] DATE: 31/05/2003 |} (min} {m
1 e, 1 e 1  Tivie: 1 2046
e I Db vialg  f12 Time! Drawdown : 2 Tine! Drawdown Yield |2 19.32
tming | (e sy 03 T T iy} 4w sy 3 18.64
] 5 1 5 5 18.02
o 7 2 7 2 7 1715
3 10 3 10 3 10 16.76
i 15 5 15 5 15 15.47
| 20 7 20 7 20 1473
fio 30 10 30 10 30 13.49
i1s 40 15 40 15 40 12.53
10 50 20 50 20 50 1147
10 60 30 60 30 60 10.85
40 70 40 70 40 70 10.34
S0 80 50 80 50 80 959
0 90 60 90 60 30 9.48
70 100 70 100 70 100 8.99
Hag 110 80 110 80 110 8.71
: :0 120 50 120 90 120 8 44
100 150 100 150 100 150 516
110 180 110 180 110 180 797
‘20 | 210 120 210 120 210 | 77¢
T Average yield:  #DIV/0! 240 150 240 | 7.5
COMMENTS: 300 180 300 7032
: 360 210 360
420 240 420
480 300 480
540 360 540
600 420 00
T_ 660 480 660
! ] 720
e ettt — TRCRT———.1 -1 B LY 720 |

R e YOI TR, S et S O T S s
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CONSTANT DISCHARGE TEST AND RECOVERY j
BOREHOLE NO. : E£C/T12/004 noET ENCGOBO FEASIBILITY STUDY louiens.  ICHRIS HANI DISTRICT MUNICIE
ALTERNATIVE NO, : 0 PstrENAVE: NKWENKWEZ| i e
DEPTH OF PUMP (mbdl}: 42.15 puﬁaprwausgo { BP 65 69ERAT€5.R. PIETER MUNYAI
JINLET DIAMETER (mm): 100 :E;ql_s;n_mg EQUAPNMENT. ; 0 CONTRACTOR: AB PUMPS
TEST DATE: 01/06/2003 ! TEST I-JA"EE: 05/06/2003 fma_!_ TIE - PUMBED tmin): 2880 'T}m';a_i. TEST TIME:(rdnj: 2880
STARTED |TIME: 18H10 | commietee inime 18H10 TOTAL TWE-REGOVERY{mink 2880 [avERAGE vELDIeK 890
DISCHARGE BOREHOLE CBSERVATION BOREHCQLE { OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 1

CASING HEIGHE fnagl) | 03 ke | b - i
CASINGDEPTH imadi): 1320 fonTumbeves imaolk %xaxuh$:1£vea.m9n DATUR LEVEL fmagl]
CASIKG o) 165.00 %:a(sm;naﬁrﬂ:rmbd& A SING DEPTH (miiai CASIGDERTH (miy
Eoneum&:ta'&smfmcﬂl: B1.15 COREHDLE DERTY BGRB{BLEQEP’IH : FSOREHOLE DEPTH .
WATER LEVEL froseil, a.25 %@ES;J_;EVEL? : wATER LEVEL: WATER LEVEL:
:5.";"?”’“’*'-5‘,""-“"’“&‘" 0.18 _lo(svance ) . 5‘“‘??“““‘?. el ' @*SEMCE‘WF A _

Time | Drowdawn | Yield | Recovery, 3 Time Ertedown Rocounry Pms . Orwdown | Becoumry - Heme } | Dawdown R.ns:a!em-ﬁ
| (e LE0 D B o, im § to [T STl my
1 4.76 1973 | 1 1
2 5.47 12.14 1952 |2 2 2
3 6.61 1932 s 3 3
5 737 .| 11.02 1898 {5 5 5
7 7.59 1852 {7 7 7
10 5.09 B.43 1814 110 10 10
15 5.47 1764 |15 15 15
20 5.68 1713 |20 20 20
30 520 340 1638 |30 30 30
40 7.0 1555 |40 40 40
60 767 1484 |0 80| 60
90 B.93 8.43 1226 |so ls0 90
120 9.96 1399|120 120 120
150 ‘981 1320 {150 i 150 150
180 11.50 B.41 13.03 lso | 180 180 |
210 12.20 1277|210 210 210
240 12.87 1241 240 240 240
300 13.41 1201|300 300 300
360 14.26 .36 1150 |3s0 360 360
420 15.38 1115 |20 420 420
480 16 69 1052 |4se 400 480
540 16.88 10.03 |s40 540 540
500 17 46 8.40 938 |00 600 800
B8D 17.94 829|720 720 720
720 18.19 8.42 772 |aag 840 840
780 18.72 745  |oso 950 950
840 16.91 721 |1os0 1080 1080
900 19.14 3.39 698 |1z00 1200 1200
950 19.25 a.41 575 |1320 1320 1320
1020 19.35 654 |1440 1440 1440
1080 19 49 532 |1s0o0 1800 1800
1140 19.51 843 513 |2280 2280 ! 2280
1200 19.59 591 2880 2880 2880
1260 19.62 573 |
1320 19.70 8 44 555 | ' ! !
1380 | 197 5.7 | | |
tas0 | sz 52 ' | |




—J DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION .EGREHOLE 2 OBSERVATION BOREHOLE 3
-Time | Drawdawn ¥lep Recavary ¥ Timie Drtwtow Redowery .-T*ma. Hrawtown Recovery . Tane. Deawdown Hatavery.
= | {min} fim}, it {my i_.:{m(s:]-, ml. {om {min]. {r} tomr §imin) Am} 1m}
s 1500 18.85 8.40 5.02 1500 1500 1500
1560 2010 4.89 1560 1560 1560
= |is20 20.13 488 l1s20 1620 1620
- 1680 2017 B 42 4.49 1680 1680 1680
1740 20.21 4.30 1740 1740 1740
- 1800 20.25 416 1800 1800 1800
1860 20.28 403 1860 1860 1860
e 1920 20.32 843 3.92 1829 1920 1820
— 1980 20.35 8.42 3.84 1980 1980 1980
2040 20.39 1.76 2040 2040 20440
- 2100 20.42 3.58 2100 2100 2100
- 2160 20.45 31.59 2160 2160 2160
2220 20.48 B 44 3.46 2220 2220 2220
— 2280 20.79 3.35 2280 2280 2280
2340 20.86 3.24 2340 2340 2340
= 2400 2089 8 41 314 2400 2400 2400
— 2460 21.06 3.04 2460 2460 2460
2520 21.20 2.95 2520 2520 2520
= 2580 21.37 : 8§.43 2.86 2580 2580 2580
— 2640 21.29 2.75 2640 2640 2640
2700 2148 2.61 2700 2700 2700
=a 17760 21.51 8.40 2.53 2760 2760 2760
2820 21.53 2.44 2820 2820 2820
- 2880 21.75 2.32 2880 2880 2880 |
=
DESCRIPTION: _ QUANTIT: [imarr. D% SCRIPTION: QUANTITY: _ uNiT
= ESTABLISHMENT 0|Sum S STRAIGHTNESS TEST: 1 MNo
. INTER HOLE MOVE > 10 km Q/Km. u VERTICALITY TEST: D‘ No
FROM: SITE MAME:! M CASING DETECTION: 1 Mo
— BOREHOLE No:| M |STEEL BOREHOLE COVER: 11 Ne
INTER HOLE MOVE < 10 km: 1|No A BOREHOLE MARKING: 1 MNo
= REMOVAL AND RE-ERECTION OF PUMP HOUSE: 0/No R SITE CLEANING / FINISHING: 1] No
— REMOVAL OF EXISTING EQUIPMENT: 0|No Y REPORTING & DATA RECORDING: i Mo
RE-INSTALLATION OF EXISTING EQUIPMENT: 0|No SLUG TEST: D: No
= WORK TIME RATE (REPAIRS): 0|Hour LAYFLAT (m): 100 m
— STANDING TIME: i 0|Hour BOREHOLE DEPTH AFTER TEST: 81.15 m
JLATITUDE: LONGITUDE: BOREHQL_E WATERLEVEL AFTER TEST: 10.32
o
TEST DESCRIPTION R o T O T ) torat: | Rmecovenv. | [ _RECOVERY TEST
. CALIBRATION TEST: {min) (hrs) (m) {min} TIME TOTAL (hrs): 53.00
= TEST DURATION (Minutes) 0 000 oan' Cal Steps cD Total
TEST YIELD (V/s) MAXIMUM (Ifs) ] o J age ’ :escj 3180
=~ |orawoown (m | LA KIMUM () DRAWDOWN TOTALS (CD):
. MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
TEST DURATION (Minutes) | oo w0l so0 300l 500] 703l 300 ISED
==} TEST YIELD (Vs) 5 G0 992 1684 1A KIMUM (1is) 16 8 359 l 2176 2061
DRAWDOWN (m) 5.3 1352] 2619 AR XIMUM (m) 26.2
. CONSTANT DISCHARGE TEST TEST DURATION TEST Y!ELD * DRAWDOWN RECQOVERY:
— [min) {hrs) {lis) ! {m) {m) % {min) (hrs)
2560 48 00 3 20 21 76 | 232 ! 38 34 ! 2880 t 43 30
™ |oBsErRvATION BOREHOLES; No. ' 720 1440 2880 i >2880 {min) ‘ TOTAL:
L of boraholes | {min) {min) | {min) ‘ nr, Time (min} {hrs)
| ’ ! | J I p] | 300
P
-
.
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BOREHOLE NUMBER: EC/T12/004

i_ e e
.=y CALIBRATION TEST AND RECOVERY

‘Discharge 1. |  oo0o0|Discharge 20 | [Discharge 3 | [Discharge 4. | [Discharge 5 | Discharge &:

) Drawdown 1: 000
l 1.00 Drawdown 2: 000
Lz Drawdown 3: 0.00§

- 0.80 ) Drawdown 4: 0.00

'Z 110,60 Drawdown 5: 000

T S Drawdown 6: 000
(O : =
=0 U040 ——Discharge Rale 1 Duration 1: 0
'% 020 —Discharge Rate 2 Duration 2:
k3 O Duration 3:
I =2 0.00 Recovery Duration 4:

s 0 5 10 15 20 25 Duration 5:

i Duration &:

! TIME (1) IN MINUTES Recovery (m). TR
T Recovery (min): 0
& STEPPED DISCHARGE TEST AND RECOVERY

Jischarge 1© | 49es571[Discharge 22 | 9 31s|Discharge 3: | 16.8417|Discharge 4. | [Discharge 5 | Discharge 6:

: Drawdown 1. 531
-[l 0 100 200 300 400 500 600 700 Drawdown 2: 13.52
? 0.0 =—=Discharge rate 1 Lirawvdawn 3 2515

| Z 500 Drawdown 4 0.00

e —_— _ Drawdown 5: 0.00
T Z 9 -10.00 \\ - DISEiEEE BR2  rGroneE
= g & .15.00 ' Discharge rate 3 [uration 1 150
‘A UEJ 20.00 Duration 2: 100
; <§: =——Recovery DuratFon 3 100
¢ -25.00 Duration 4
O -30.00 = Step 2 Duration 5:

| Duration 6&:

n TIME (1) IN MINUTES Step 3 Recovery (m) P
] Recovery (min) 300
o CONSTANT DISCHARGE TEST AND RECOVERY
1 1 10 100 1000 10000

o -5 -
4+ =

=

= -10 Constant discharge rate
e n

oy ==Recovery

SE-E

e
1 g2

o -25
I TIME () IN MINUTES

j

[EST INFORMATION

Date tested 01/06/2003 [Water level (mbgl) 6.25 Depth of pump (mbgl) 4215
LD duration 2880 CD discharge rate 8.90 CD drawdown 21.76

Available drawdown (m) 35.9 % Recovery after CD 89 % after | 2880 min




CALIBRATION TEST AND RECOVERY

{EC/T12/005 eT: ENGCOBO FEASIBILITY STUDY
Sl:‘FE NAME: GOBOTI
lcLien: CHRIS HANI DESTRICT MUNICIPALITY
o : 26.50  [piiMpe 1P 150
JEFTH.DF BY P (mdl}. 0.55 : : {PIETER MUNYAI
PUMP INLET Bt : : 170.00 co&macmm _{AB PUMPS
JSTATiC WATER LEVEL fmbe. | 36.01 DATUM LEVEL {macﬂ. _| 029 [|supervisor:  [CJ VAN DER WALT
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
Tare [ 21/05/2003 [ bars: | 21/05/2003 fowe: 19H40 foars: | 21/05/2003 owe. 19H55
Hreme] Drawdown | vie Deawdown | Yiela | Time| Rocovery §Time| Drawdown |  Yield | Time Recovery
b m {iis} | we Bminl ew femi W mis) )
= 1.40 19.16 1 1 26.13 1
2 3.23 20.04 0.69 2 2 28.70 1.02 2
3 511 0.52 20.92 3 3 31.09 3
3 8.84 0.53 21.94 0.81 5 5 33.54 1.05 5
7 10.21 7 7 22.56 7 7 35.70 7
B 15.51 0,52 10 10 23.77 0.83 10 10 38.39 1.04 10
15 19.14 15 15 24.59 15 15 40.91 15
EXISTING EQUIPMENT DETAN |20 EXISTING EQUIPMENT DETAR: 120 EXISTING EQUISHENT DETAIL: 120
YPE OF RESERVOIR: . 30 TYPE OF ENCLOSURE: 30 IPRESSURE GAUGE MANUFAC 30
40 40 TURER: 40
ESERVOIR 5IZE: 50 MATERIAL OF ENCLOSURE: 50 50
J.h 60 60 GAUGE READING {KpA): 60
RESERVOIR CONITION: 70 |CONDITION OF ENCLOSURE: 70 70
¥ 80 80 MONITORING FACILITY: 80
lsrAND HEIGHT {m): 90 WATER METER MANUFACTURER: |90 S0
100 100 MAINTAINED: 100
\ 110 WATER METER READING: 110 110
I 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE § DISCHARGE RATE 6
o= ] 21/05/2003 [ovee. 20H10 ware: § 21/05/2003 frme: 20H25 oars: | 21/05/2003 frine 20H40
i e Drawdown Yield Fima Hacm«ery ‘Timet Drawdown | Yield Time ‘ Rscmsery Time| Deswtiown \‘iafd | Tima. Receuery
mint! g ey limint g fomie)) gy we  bmmf o Jewml e W) wm] o
i 41 84 21 1 1 57.97 1 1 8114 1.88 1 7535
2 42.39 2 2 59.15 1.52 2 2 8213 2 £59.19
3 44,25 3 3 62.38 3 3 83.52 1.8 3 66.01
Eoc) 45.98 1.3 5 5 65.03 172 5 5 8513 5 56.83
7 50.16 7 7 69.42 7 7 8513 Pl 1.34 |7 50.56
10 52.00 1.31 10 10 13.67 1.73 10 10 8513 P11.29 |10 40.64
5 56.16 15 15 78.50 15 15 85.13 Pl 109 |15 29.54
EXISTING EQUIPMENT DETAIL: {20 EXISTING EQUIEMENT DETARL: 20 EXISTING EQUIPMENT DETAIL: 120 2178
UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 11.53
40 40 40 6.56
]PUMF MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 479
60 60 60 3.89
3UMP SERIAL No: 70 ENGINE MODEL: 70 DIAMETER CF RISER (mm): 70 3.36
= 80 80 80 3.05
_lpump PULLEY DIAMETER {mm): 90 [eNGINE SERIAL No: 90 CONDITION OF RISER: 90 270
100 100 ' 100
UMP INTAKE DEPTH {m): 110 ENGINE PULLEY DIAMETER (mm}: {110 SHAFT DIAMETER (mm): 110
T 120 120 120
4=UMP RPM: 150 POWER RATING (kw): 150 ELEMENT DIAMETER (mm): 150
- 180
]PUMP CONDITION: ENGINE CONDITION: ELEMENT STROKE (mm): 210
240
COMMENTS: 300
T 420
]
540
600
I=ill'JID THE BOREHOLE PRODUCE ANY SILT/ SAND / GRAVEL ? 660

PRSI




.

r STEPPED DISCHARGE TEST AND RECOVERY
" OREHOLE NO. : {EC/T12/005 PROJECT: ENGCOBO FEASIBILITY STUDY
WLYERNATIVE NO. : 0 SITE NANE: |GoBOT
JacTeERNATIVE RO, - {0 CHRIS HANI DISTRICT MUNICIPALITY
~OHEHOLE DEPTH.(mbdiy 190.02 26.50  lpuMpTYPEUSED: |P 150
EPTHOFPUMBGnba: 1 122.70 0.55 |GPERATOR: PIETER MUNYAI
|FUME (NLET DIAMETER tmm): 100.000 170.000 [CONTRACTGR: __ |AB PUMPS
VSTaic WATER LEVEL tmnail: 36.01 0.29
DISCHARGE RATE 1 Time| Recovenct DISCHARGE RATE 2 Time| Recovery2: DISCHARGE RATE 1 Tlme | Recovery 3 |
 oaTE: 22/05/2003  fipmimi (e § OATE: | 22/05/2003 [fn#mli  tmi 1 paTE: 22/05/2003 | @winy | gey |
| zme 08H20 1 TiME: | 10HOO |1 TINE: 11H40 |1
e | Drawdawn Yield  f2 Time| Drawdown |  Yiala §2 Tiie| Crawdown | veud 2
wlgh)  tm) vist {3 tminy|  tmy sy 3 ) sy |13
[l 0.99 5 1 13.48 5 1 36.12 5
= 2.03 0.650 ||7 2 13.94 0.770 |7 2 36.67 1.240 |7
3.00 10 3 14.96 10 3 38.68 10
5 3.39 0.510 |15 5 16.70 0.790(/15 4 42.16 1.560 |15
1z 4,67 0.400 |20 7 18.02 20 7 45 46 20
0 5.23 30 10 21.29 0.800 |30 10 53.00 1.630 |30
s 6.81 0.420 |40 15 23.28 40 15 53.46 40
120 753 - 50 20 26.59 0.810 |50 20 69.74 1610 |50
0 7.83 60 30 29.70 60 30 76.12 60
=0 8.30 0.410 |70 40 31.83 70 40 78.75 1.620 |70
50 9.73 80 50 33.13 0.800 |80 50 79.65 80
=4 10.45 0.420 |90 60 33,71 90 60 79.87 1,600 |90
L4 11.95 100 70 34.13 100 70 84.79 100
{80 12.29 0400 110 80 24.56 0.810 [110 80 85.08 110
dag 12.70 120 90 35.04 120 90 85.08 | PI134 |[120
00 13.45 150 100 | 3564 150 100 | 8508 | PI1.15 [[150
A0 180 110 180 110 | 8508 | PI1.09 180
1120 210 120 210 120 210
Avarage vield: 0.45857142 |y, Average yield: 0.79666667 Average yield: 1.54333333
F DISCHARGE RATE 4 Time| Recovenyd DISCHARGE RATE 5 Thnel Recovery 5. DISCHARGE RATE 6 Time | Recovery
L DATE: 22/05/2003 |l @l OATE: | 22/05/2003 |ifminii gy 1 DATE: | 22/05/2003 |f mink | fmy
\ mme 1 TIME: 1 TIME: 1 76.35
_Fime| Drawdawn | Yielh 2 Tine! Drawdows : 2 ‘Time| Orawdown | Yield |12 70.16
miny ey | st (3 iy (my Qi i3 mind|_ m) sy {13 54,84
= 5 1 5 5 56.33
' 7 2 7 2 7 4735
3 10 3 10 3 10 41.02
5 15 5 15 5 15 29.93
' 20 7 20 7 20 21.89
70 30 10 30 10 30 13.66
BE 40 15 40 15 40 859
10 50 20 50 20 50 578
430 50 30 50 30 60 506
40 70 40 70 40 70 554
30 80 50 80 50 80 512
i0 90 60 90 60 90 467
70 100 70 100 70 100 441
dag 110 80 110 80 110 415
10 120 50 120 90 120
Tloo 150 100 150 100 150
,.l_“ﬂ 180 110 180 110 180
'20 210 120 210 120 210
et Average yield:  #DIV/D! 240 150 240
COMMENTS: 300 180 300
“ 360 210 360
- 420 240 420
480 300 480
L 540 360 540
600 420 600
T 560 480 660 ]
_l_ 780 Average yield: 720
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CONSTANT DISCHARGE TEST AND RECOVERY

]

:‘DREHOLE NO.: EC/T12/005 éENE&T: ENGCOBQ FEASIBILITY STUDY Ecuaﬂ:‘t- 1CHR!5 HANI BDISTRICT MUNICIF
ﬁ{TERNAmE NO.: 0 . SITENAME: {GOBOT! ‘ . . ]
ID.EPTH OF PUMP (mhdl): 12270 ?uwmasusan_: P 130 OPERATOR: {PIETER MUNYAI

ELET DIAMETER (mm): 100 EX!&!!NGEGL::PMHN 0 conirRaCTOR: JAB PUMPS

" otest |oate: | 2205003 | test  Joaee 23/05/2003 _ {FOTAL TME -PUNPED fmim); 1440 _ [TO7AL TEST TIME fmin). 1650
r_ STARTED |TIME: 15H00 | compLETED %JME; i 18H30 raTaL THIE-RECOVERY(min): 210 |avErase YiELD gia): 053

‘ DISCHARGE BOREHOLE OBSERVATION EOREHOLE 1 QBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 1
Tgksm_cmetch"r(mgnz 055 };g;_: I:Hn : Nu
Feasia o mbey: 2650 [DATuAEvEL magy: DATURM LEVEL imagl): foruuseve prams

ssinG 1D mmy: 170.00 ?;&Slhﬁﬁ-ﬂ&ﬁ?l’:ﬂifmbm' CASING DEFTH.Gndbdli; ':cawanﬁm‘;&;(mnm-
EoﬂEHﬂi:E:ﬁEEIﬁ:{mhdll: 190.02 ITBQREHOEEHEFIH : hén&smuaasm #emms;—uznu 4
WATER LEVEL (ol 2012 _|warsrisvet: WATER LEVEL: WATER LEVEL:

ATUMLEVEL mag, oz Juseewm I i I
F;.ime : Drawsawn . Fisld Rocovery Hme Hrawdawn Recovery _Timz Drawdows. L Reﬁ_-nvem;l § Tme § Drawdown: REQWE{"E”

.. (i} . AmE {L1] _fmy {ming _tmj O 21 g fmn. s ml - tiny i) (2]

3.35 0.65 19.08 |1 1 1
7 4.14 1571 12 3 2
L 6 48 10,57 1324 |3 3 3

8.90 9.28 5 5 5
fTT" 12.13 0.52 6.55 7 7 7
Lu 14.82 467 10 10 10

5 15.50 050 4.08 15 15 15
1%0 16 38 338 20 20 20
110 17 15 051 2.75 30 30 30

J 17.98 2.44 40 40 40
ago 18 70 0.53 1.92 60 60 60
ag 19.07 132 90 90 80
o 312 9.53 PIEE] 120 120 i 120 !

[150 19.13 0.52 0.52 150 150 150
d130 19.13 0.53 0.24 180 180 180

10 19 14 000 210 210 210
240 1922 240 240 240
290 19.30 051 300 300 300

50 19 39 360 360 360
420 19.47 420 420 420
480 19.56 052 480 480 480

40 19.64 540 540 540
fgoo 1972 600 00 600

50 19.81 720 720 720

20 19.89 053 B40 B840 840
Fsu 19.97 960 860 960

40 2005 053 1080 1080 1080
oo 20.15 1200 1200 1200
Eso 20.24 0.51 1320 1320 1320

020 2037 1440 1440 1440
280 2056 |05z 1800 1800 1800
Jmo 20.69 2280 2280 2280
- 200 20 80 253 2880 2880 2880

260 2091
Fazu 2102 054 |

“380 2115 0.53 !

'i 440 2129 |

e e et




g DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2___ |____OBSERVATION BOREHOLE 3 _
F‘;mﬂ. Hrawdawn . vieid | Resovery | Time Drawdawn Hecovary _Tina Drawd Hecovary - Drawdovn Retovery |
F le;m) qm) {vs) oy § tmim tm) {m} i) il s S )
500 1500 1500
560 1560 1560
520 1620 1820
14530 1680 1680
5: 40 1740 1740
' 1800 1800
_bisso 1860 1860
5‘;20 1920 1920
980 1980 1380
40 2040 2040
oo 2100 2100
180 2160 2160
220 2220 2220
{bao 2280 2280
" ,-23.40 2340 2340
?';Too ; 2400 2400
i}@ 2460 2460
{2520 2520 2520 2520
12580 2580 2580 2580
_ 540 2640 2640 2640
j2700 2700 2700 2700
760 2760 2760 2760
820 2820 2820 2820
i—z"sao 2880 2880 2880
&)
EScRIPTION: QUANTITYHUNIT: BESCRIPTION: QUANTITY:  UNT
i’éSTABLtSHMENT 0|Sum S |STRAIGHTNESS TEST: 1 Ne
._J! TER HOLE MOVE > 10 km 65(Km U lvERTICALITY TEST: 0 No
,T FROM: SITE NAME:|KWASANDILE M CASING DETECTION: 1 No
'L BOREHOLE No:|EC/T11/008 M ISTEEL BOREHOLE COVER: 1 No
l'mﬁ HOLE MOVE < 10 km: 0lNa A |BOREHOLE MARKING: 1 No
AEMOVAL AND RE-ERECTION OF PUMP HOUSE: 0|No R |SITE CLEANING / FINISHING: 1 No
EMOVAL OF EXISTING EQUIPMENT: 0|Na Y REPORTING & DATA RECORDING: 1 No
FE-INSTALLATION OF EXISTING EQUIFMENT: 0[No SLUG TEST: 0 No
_YORK TIME RATE (REPAIRS]: 0{Hour JLAYFLAT (m): 100 m
1S‘TANDING TIME: Of{Hour BOREHOLE DEPTH AFTER TEST: 150.02
-—J‘jATITUDE: S 31° 43' 3p.4" LONGITUDE: E 28° 04' 25.7" BOREHOLE WATERLEVEL AFTER TEST: 37.41
ILES’E-BES’C%?E#HQN : §T__EP; 4 f 2 l 3 ] 4 2 5. ] £ JTOTAL: ﬁé&ow_—:_&v: RECOVERY TEST.
“TALIBRATION TEST: {min} (hrs) (m) (min) TIME TOTAL (hrs): 5.83
¢ I'EST DURATION (Minutes) 15 15 i5 15 15 sol 150 270 30 Cal  Steps cD Total
ILEST YIELD (i/s) 0352 078 104 127 166 1 82{MAXIMUM (iis) 19 a0 | 110 | 2'-0| 410
‘L?Fe,; WEQWN (m) 14 24 38 4091 2616 7850 as 13|h-|;-xmw imi 351 CRAWDOWN TOTALS (CD}):
J!ULTi-RATE { STEP DRAWDOWN: AVAILABLE UTIL. o
TEST DURATION (Minutes) 100 100 110 3mi 3 I?‘ 4 1si 110 ISED
TEST YIELD (is) 18 740 124 MAKIMLM i) 15 a - } 2 :9] 338
IRAWDOWN (m) 3 2584| 3508 MAXIMUM 851
ICONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
! (min) (hrs) {l/s) (m) (m) % {min) (hrs)
1340 ‘ 2400 DE3 2128 000 | 10020 k 210 | 3£0
IOESERVATION BOREHOLES: Na. 720 1440 2880 >2880 (min} TOTAL:
o of boreholes (min) {min) (min) nr. ‘ Time (min) {hrs)
! _—
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— BOREHOLE NUMBER: ECI112/005
CALIBRATION TEST AND RECOVERY
Sischarge 1. |  os2|Discharge 2. [ o7s[Discharge3: [  104[Discharge4: [ 12z7]Discharge 5. |  185|Discharge 6. 189
Drawdown 1: 19 14
0 50 100 150 200 Drawdown 2: 24.59
- 0co Drawdown 3: 40 91
—'-fb z Drawdown 4: 56 16
= z -20.00 \ Dlschiaige Rats:1 grawdown 5 ?? 50
z 0 ~— ) rawdown 6: 8513
| & -40.00 Discharge Rate 2 Duration 1. =
—j 84 6000 ——Recovery Duration 2: 15
-8 z= — Discharge Rate 3 Duration 3: 1
;é -80.00 D x Duraticn 4 15
& ischarge Rate 4 Duration 5
A -100.00 Discharge Rate 5 D : 2
i uration 6 15
n TIME (t} IN MINUTES —— Discharge Rate 6 Recovery (m) 270
I Recovery (min): ag
1 STEPPED DISCHARGE TEST AND RECOVERY
-{%ﬁcharge 1. | o4sas7|Discharge 2: [ o7se67|Discharge 3: | 154333|Discharge 4. | [Discharge 5: | Discharge 6:
"' Drawdown 1: 13,45
0 100 200 300 400 500 Drawdown 2: 35.64
0.00 : Discharge rate 1 Drawdown 3: 85.08
= i e Drawdown 4:
3 2000 R ——Discharge rate 2 |Drawdown 5.
é 3 4000 . Drawdown.a.
3 = : Discharge rate 3 Duraifon 1 100
} S w -6000 Duration 2: 100
Z = —— Recovery Duration 3: 110
& 8000 Duration 4
- -100.00 —Step 2 Duration 5:
] Duration 6:
-4 TIME (1) IN MINUTES Step 3 Recovery (m): 4.15
Recovery (min) 110
X CONSTANT DISCHARGE TEST AND RECOVERY

1 10 100 1000 10000
| =
L
} e
-
¢ 4
l :',;} Constant discharge rate
I = Recovery
=
o]
o
=
I e
e
| & -25
TIME (t) IN MINUTES
- TEST INFORMATION
Date tested 22/05/2003 |Water level (mbgl) 36.01 Depth of pump (mbgl) 122.7
CD duration 1440 CD discharge rate 0.53 CD drawdown 21.29
Available drawdown {m) 86.69 % Recovery after CD 100 Yo after | 210 min




CALIBRATION TEST AND RECQVERY

{EC/T12/008 PROGEGT: ENCGOBO FEASIBILITY STUDY
sn’e NAME: CLARKBURY
; CHRIS HANI DISTRICT MUNICIPALITY
26.15 | 'mp‘wpe USED:{BP 40
045 o PIETER MUNYAI
170.00 CG&TRA TOR: AB PUMPS
M 017 SUPERVISOR: {H VORSTER
CHARGE RATE 2 DISCHARGE RATE 3
e [ 30/0472003frwe_ me | 00H35  Kwe |301042003fwe [ o9HS0
Fime! Orawdpwn Yiald nr:mdnwn Yiplg Time{ Recovery . Drawdown 'ﬁ;éli_: Time| Recovery
Hmam] ot s | imic iy wst  lgmielf  omy @ ws) tmim| o
L 0.16 1 0.35 1 0.58 378 |1
2 0.16 2 0.37 2.05 2 2 0.62 4.098 2
0.21 3 0.39 3 3 0.66 3
L 0.23 15 s 0.42 204 |5 5 0.74 41 |5
7 0.25 7 7 0.44 7 7 0.81 7
*Mﬁo 0.31 1.51 10 10 0.44 2.05 10 10 0.84 4.11 10
s 0.33 15 15 0.45 15 15 0.90 15
EXISTING EQUIPMENT DETAIL: 120 EXISTING EQUIPMENT DETAIL:  §20 éxisiéfﬁé%!édwéhg&résﬁ}a: 20
ArYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC |30
“- ; 40 40 TURER: 40
TRESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
r 60 60 GAUGE READING (KpA): 60
%ESERvom CONITION: 70 CONDITION OF ENCLOSURE: 70 70
» 80 80 MONITORING FACILITY: 80
STAND HEIGHT (m): 90 WATER METER MANUFACTURER: {90 90
3 100 100 MAINTAINED: 100
o 110 WATER METER READING: 110 110
120 120 120
£- 150 150 150
5 DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
vate | 30/04/2063 fme: 10HO5 cate: | 30/04/2003 fme. 10H20 oars: e
._’.E'i?'fmé' ﬁfam{éwn Yield Time Racmém B : Drawdown. Yielt T:rne Reco-vsry e, D'raﬁ_zﬂkiwn Yisld | Time .,Fé‘é_'_co»erry ‘
Aminl  m wer  tiwmyl my Bewn) o ws  bimi o Qo] e ws)  fmim|
= 0.96 588 |1 1 136 729 |1 1 1.54 1
_ 2 102 5.28 2 2 1.42 8.19 2 2 1.56 9.28 2
B 1.03 3 3 1.43 3 3 1.50 1038 |3
5 1.06 5.29 5 5 1.44 8.21 5 5 1.61 10.41 5
7 1.08 7 7 1.45 7 7 1.64 7
“"10 1.10 6.27 10 10 1.46 8.2 10 10 1.68 10.4 10
[15 1.16 15 15 152 15 15 1.77 15
|exisrive sotiemenr pera: {20 EXISTING EQUIEMENT DETAL: 120 EXISTING EGUIPMENT DETAIL: 120
~—PUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30
—!LNDPUMP 40 40 40
Jl':F'umrr' MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50
- 60 I60 60
UMF‘ SERIAL No: 70 ENGINE MODEL: 70 DIAMETER CF RISER (mm): 70
242 HP37 80 80 80
PUMP PULLEY DIAMETER (mm}): [90 ENGINE SERIAL No: 90 CONDITION OF RISER: 90
100 100 100
UMF‘ INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER {mm): {110 SHAFT DIAMETER (mm): 110
sa8 120 120 120
" TPUMP RPM: 150 POWER RATING (kW): 150 §ELEMENT DIAMETER (mm}): 150
T 180 ]
IPUMP CONDITION: ENGINE CONDITION: JELEMENT STROKE (mm): 210
) 240
FOMMENTS: 300
i 420
480
\t_ 540
Fe 600
DID THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 660 ‘
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STEPPED DISCHARGE TEST AND RECOVERY

EC/T12/008 PROECT: {ENCGOBO FEASIBILITY STUDY
[3 0 [sttetame.  |CLARKBURY
' io foLisnT. {CHRIS HANI DISTRICT MUNICIPALITY
{ OREHOLE DERTH (mdly: 50.28 SING DEPTH tmbid: 26.15 _|Pime TYAEUSED: |BP 40
e oF PUME gmban: 44.80 G HEIE 045 |oPERATOR: PIETER MUNYAI
Jeume. !NLETD#AMETER{WRJ 100.000 170.000 |CONTRACTOR:  |AB PUMPS
=TATIC WATER LEVEL (mhdi: 7.53 _ |DATUMLEVEL (magij: 017 e
| E DISCHARGE RATE 1 Time| Rétovenct | DISCHARGE RATE 2 Tine! Rocovery2. DISCHARGE RATE 3 Tine | Recevery 2.]
¥ DATE: 30/04/2003  |imim {ml oATE: | 30/04/2003 |Hmisll  tm DATE: | 30/04/2003 | {min} fm)
TiaE: 11H50 1 TIME: 13H30 1 TIVE: 1
'r;m': Drawdawn Yielg 2 | Digwdowss | Yield Hi2 Tima| Drawdown | Yielw |2
e T T _tm ¢ gimy 3 aniny] ) wsy {13
0.17 5 0.74 5740 |5 1 5
0.19 7 0.77 7.160 |7 2 7
0.23 10 0.83 10 3 10
0.28 3.590 |15 0.94 7.150|15 4 15
0.35 20 7 1.02 20 7 20
0.41 3600 |30 10 1.09 7.170 |30 10 30
0.45 40 15 1.16 40 15 40
0.47 50 20 1.24 50 20 50
0.50 3.580 |/g0 30 1.28 7.160 |60 30 60
0.53 70 40 1.32 70 40 70
0.56 80 50 1.38 80 50 80
0.57 3.560 |90 60 1.41 7.150 llao 60 90
0.58 100 70 1.45 100 70 100
050 110 80 1.50 110 80 110
4ag 062 3570 [1120 90 1.53 120 90 120
i oo 0.85 150 100 150 100 150
110 180 110 180 110 180
320 210 120 210 120 210
J Avaraga viald: 1.53 s Avarage yield: 6.92156667 Average yield:  =01V/0!
it DISCHARGE RATE 4 Time} Recovenys DISCHARGE RATE 5 Timei Recoverys DISCHARGE RATE § Time | Reeavery
DATE: 30/04/2003  [fimim: () OATE: 30/04/2003 fliminti ¢y §  DaATE: 30/04/2003 [} {min} i
j THIE: 1 TIME: 1 TiME: 1
i 'fima_ . Drawdawn Yialti 2 Time: Drawdowis i 2 fTir:}e‘ Drawdown Yialn |2
miny tm) fis) |13 teniny]  my flist 3 L I T E
o[ 5 1 5 1 5
i 7 2 7 2 7
I3 10 3 10 3 10
_?5 15 5 15 5 15
- 20 7 20 7 20
110 30 10 30 10 30
115 40 15 40 15 40
o 50 20 50 20 50
=i0 60 30 60 30 60
40 70 40 70 40 70
g o 80 50 80 50 80
i 80 60 90 60 90
100 70 100 70 100
110 80 110 80 110
120 90 120 90 120
150 100 150 100 150
180 110 180 110 180
210 120 210 120 210
Average vield:  #DIV/Q! 240 150 240
’CUMMENTS: 300 150 300
j 360 210 360
< 420 240 420
480 300 480
540 360 540
600 420 | 500
660 480 | 660
720
~ 288} Average 720
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CONSTANT DISCHARGE TEST AND RECOVERY j
:_&EHOLE NO.: EC/T12/008 f?amsm: ENCGOBO FEASIBILITY STUDY féusnx: ‘}CHRIS HANI DISTRICT MUNICIF
. TALTERNATIVE NO. 0 PR .IS’T'EE- e PR CLARKBURY e
DEPTH OF PUMP (mbdi): 3831 féu'mw TYPE HSED: BP 100 GPERATOR: PIETER MUNYAI
NLET DIAMETER (mm}: 100 EXISTING EQUIPMENT: JHANDPUMP coﬂmg;;gR _AB. PUMPS
; TEST DATE; 03/05/2003 TEST DAIE: 07/05/2003 TOTAL FIME - PUNPED {minj 2880 [TOIAL TEST TIME imink: 5780
l STARTED |TIME: 14H50 . COMPLETED |THiE: 14H50 TOTAL TIMERECOVERimin): 2880 |AVERAGE YIELD (s} 1038 |
4 E DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 . .DESERVATIGN BOREHQLE 2 > OBSERVATION BOREHOLE 3
™ EEASING HEIGHT {sagh: 045 [Ho.: | _ o | N, .
cgswé-ﬂ&?&’i—l—kmbdi): 26.15 ﬁv\‘flﬁ;’i LEVEL (magly: E’.)ATUM;LEVEL::magi): DATHM LEVEL (magh:
- ASING 1D i 170.00 ?:as;m:namﬁmmwa: CASING DERTH tmkdl): FCASIIG DERTHmbdn
I PoREsOLE BERTH tnkdY: 50.28 héﬂ&ﬁﬂauﬁ.ﬂwm: AOREHOLE DEFTH. EOREHDEEDERTH :
I\:A-?ER LEVEL {mbrif: 753 |WATERLEVEL: WATER LEVEL: RVATER: LEVEL:
‘&E‘-g}kTUM-l'.EVEL{MH: 0.17 %JIS?FHNCE'IIQTJ_ oot Vlﬂlsf.ﬁﬂﬁéfmla EJJS:IAHGE@‘JE: ‘
". rime | Drawdown | Yiels Recovery | Time Dawdown Recovery | Time Drawtown Racovery 3 Time. Brawdown Recovary
r;mus; {m) s} iy _min}. . fmy .: | {wsng. i fisx -4min} (mj fmr |
"ﬁ— 047 5.56 1 1 1
- L‘z_ 0281 .44 2 2 2
3 0.89 8.42 637 3 3 3
o oe7 | 627 |Is 5 5
Jr 1.21 6.13 7 7 7
10 151 10.51 507 10 10 10
45 1.94 594 15 15 15
o 2.14 583 {20 20 20
30 238 1050 572 30 30 0
140 2.51 550 a0 40 40
.150 2.70 10.52 5.40 &0 60 60
a0 2.88 5.17 30 S0 80
hao 208 10 51 497 120 120 120
-150 30 432 150 150 150
lmn 336 10.50 472 180 180 180
Thig 3.52 464|210 210 210
fzm 350 10.51 458 240 240 240
@ 3.90 1052 4.43 300 300 300
'5350 101 436 |3s0 360 380
kg 412 10.50 4.25 420 420 420
480 4.34 4.18 480 480 480
"k 4.45 10 51 411|540 540 540
- 500 4.56 4.04 500 600 600
I@J 4 87 10.52 397 |20 720 720
T %.720 4.78 3.91 840 840 840
780 4.39 1051 384 960 950 860
840 5.00 377 1080 1080 1080
"'900 5.11 10.50 371 1200 1200 1200
--960 5.22 366 1320 1320 1320
J@ 5.30 10 51 362 1440 1440 1440
1080 542 358 1800 1800 1800
1140 5 51 1050 354 2280 2280 2280
BJO 562 350 2880 2880 2880
'lusu 378 10.51 345
1320 583 341
|1sau 591 10.50 336 |
]wm 502 334 i
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DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 __OBSERVATION BOREHOLE 2 __OBSERVATION BOREHOLE 3
: Dr;TWGowjn. i .‘(Eeiée : Recovery e : Brawdown Recavery i Time. Drawdown Recavery: Time. : Brawdow: Rucovery
tm) fis) {n} Arming i tm¥ {min} iy Amy ¥ ing {m} {m)
512 10.50 3.29 1500 1500 1500
6.29 3i2s 1560 1560 1560
; 620 538 10.51 318 1620 1620 1620
1680 545 314 1680 1680 1680
. 740 653 1050 3.10 1740 1740 1740
- 500 6.62 307 {1800 1800 1800
1860 658 10.57 3.04 1860 1860 1860
th 920 674 302 1920 1920 1920
| 5 980 6.81 10.52 3.00 1980 1980 1980
2040 588 2.97 2040 2040 2040
= "2100 .99 10.50 2.94 2100 2100 2100
- 2160 7.06 2.91 2160 2160 2160
2220 7.14 10.51 2.88 2220 2220 2220
Thaso 7.28 288 |2280 2280 2280
=340 7.36 1050 | 283 |2340 2340 2340
2400 7.45 2.80 2400 2400 2400
Thaso 756 | 10511 278 |2a60 2460 2460
g 2520 760 275 2520 2520 2520
2580 7 54 10 50 273 2580 2580 2580
Shsao 770 271|240 2640 2640
32700 776 10.51 269 2700 2700 2700
2760 7 30 265 2760 2780 2760
Tha2o 735 10.50 262 {2820 2820 2820
=72880 701 2.59 2880 2880 _{2880
7 IDESCRIPTION: CUANTITYHUNIT; IoescriTion: QUANTITY:  UNIT
;-—azss TABLISHMENT 3 Sum 5 |STRAIGHTNESS TEST: -| Ne
INTER HOLE MOVE > 10 km 20/Km. U  |VERTICALITY TEST: 0 No
— FROM: SITE NAME:|BASE M |CASING DETECTION: 1 No
- BOREHOLE No: M |sTEEL BOREHOLE COVER: 1 No
INTER HOLE MOVE < 10 km: Mo A |BOREHOLE MARKING: i No
“IREMOVAL AND RE-ERECTION OF PUMP HOUSE: 1|{No R ISITE CLEANING ! FINISHING: i Na
—REMOVAL OF EXISTING EQUIPMENT: 1{No Y |REPORTING & DATA RECORDING: i No
RE-INSTALLATION OF EXISTING EQUIPMENT: 1{No SLUG TEST: 0| No
TIWORK TIME RATE (REPAIRS): 0|Hour LAYFLAT {m): 100
,.. STANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST: 50 23
WLAT’ITUDE: S 3147018 LONGITUDE: E 028 18' 26 1" BOREHOLE WATERLEVEL AFTER TEST: 10.12
ITEST DESCRIPTION sreel o b2 | s | s | & TOTAL: RECOVERY: RECOVERY TEST
CALIBRATION TEST: {min} (hrs}) [m) {min) TIME TOTAL (hrs): 48.00
TITEST DURATION iMinutes) 5 15 15 15 15 16 50 150 040 Cal  Steps cb Total
o TEST YIELD (i/5) 151 2.05 402 518 787 10 12JMAXIMUM (151 191 Q | 0 2880 2880
ICjA WDOWN (m) 033 Q.45 030 116 152 1 TTIMAKIMUM im) 18 DRAWDOWN TOTALS (CD}):
jMULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
w3 TEST DURATION (Minutes) 0o 50 19n| 3 17| 000 ISED
EEST YIELD (l/s) 338 592 MAXIMUM (Uis) 59 7z T2 2122
ey CRAWDOWN (mi o7 1.83 MAXIMUM (m) 15
.4 CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECQVERY:
| {min) {hrs) lis) (m) (m) Ya {min) {hrs}
_} 2EB0 48 00 10 36 731 23g | /7 25 2BEDQ I 48 20
‘_:" OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL;
| of boreholes {min) {min) {min} nr. Time {min) {hrs)
i } I 2 | 200

!




b2
1 BOREHOLE NUMBER: EC/T12/008
- CALIBRATION TEST AND RECOVERY
Discharge 1: [  151|Discharge 2 | zos|Discharge 3 |  402[Discharge 4. | & 18[Discharge 5. |  7.or[Discharge &: 1012
Drawdown 1: 033
T 0 20 40 60 80 100 Drawdown 2: 0.45
0.00 Drawdown 3: 0.90
z Drawdown 4: 1.16
w050 Drawdown 5: 1.52
T = 0 Discharge Ratg 1 Drawdown 6: 177
= E.1.00 Discharge Rale 2 Duration 1 15
8 w Recovery Duration 2 15
22 g e 5 Duration 3: 15
T é ischarge Rate 3 Thiration & e
a - Discharge Rate 4 Duration 5 15
~———Discharge Rate & Duration 6 15
TIME (t) IN MINUTES —— Discharge Rate 6 Recavery (m): 0.00
T Recaovery (min) 0
- STEPPED DISCHARGE TEST AND RECOVERY
Discharge 1: |  3s8|Discharge 2: | 6%2167|Discharge 3 | [Discharge 4: | |Discharge & | Discharge 6:
Drawdown 1: 0.65
I 0 100 200 300 400 Drawdown 2 153
0.00 Drawdown 3: 0.00
pd Discharge rate 1 Drawdown 4. 0.00
W7 .050 Drawdown 5 0.00
‘l g2 7 Drawdawn 6
% E -1.00 ===a Discharge rate 2 Duration 1 100
o uw Duration 2 30
m== -1.50 Duration 3:
J g ==Recovery Duration 4:
= -2.00 Duration 5:
Duration 6:
y TIME (t) IN MINUTES e Step 2 Recovery (m): 000
x| Recovery (min): 0
i

CONSTANT DISCHARGE TEST AND RECOVERY

™ 1 10 100 1000 10000
J @
o]
i
w =
T =
w Constant discharge rate
Z === RECOVer
P2 VEry
Q
e
L3
=
| i
B8
TIME (t) IN MINUTES
|
. JTEST INFORMATION
Date tested 03/05/2003 |Water level (mbgl) 7.53 Depth of pump (mbgl) 44.8
——ACD duration 2880 CD discharge rate 10.39 CD drawdown 7.91
Available drawdown (m) 37.27 % Recovery after CD 67 ot after | 2880 min
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f CALIBRATION TEST AND RECOVERY
" BOREHOLE NO. : EC/T12/008 PROJECT: ENCGOBO FEASIBILITY STUDY
ALTERNATIVE NO. : SITE NAME: CLARKBURY
ALTERNATIVE NO. : CLIENT: CHRIS HANI DISTRICT MUNICIPALITY
€ 30REHOLE DEPTH {mbdl}: 50.28 |CASING DEPTH {mbdl): 26.15 |PUMP TYPE USED:|P 100
DEPTH OF PUMP (mbdl): 44.50 |CASING HEIGHT (magl): 0.45 OPERATOR: PIETER MUNYAI
TPLJMP INLET DIAMETER {mm}: 100.00 [CASING ID {mm): 170.00 |CONTRACTOR: |AB PUMPS
=ISTATIC WATER LEVEL {mbdi): 7.53  |DATUM LEVEL (magl): 0.17 SUPERVISOR: H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
Toate: | 29/04/03 |nme: 14H50 pate: | 29/04/03 |time: 15H05 pate: | 29/04/03 [rime: 15H20
lmlne Drawdown Yield Time| Recovery | Time| Drawdown Yield Time| Recovery { Time| Drawdown Yield Time| Recovery
(min) (m} {Is) (rmin) {m) {min) (m) {l/s) {min) {m) {min) {m) {iis) {min) {m)
1 0.06 1 1 0.10 0.65 1 1 0.19 1
2 0.06 2 2 0.11 2 2 0.22 1.6 2
g 0.07 0.45 3 3 0.12 0.72 3 3 0.26 3
5 0.07 5 5 0.14 5 5 0.29 1.63 5
7 0.08 0.46 7 7 0.14 0.73 7 7 0.32 7
&40 0.09 0.45 10 10 0.16 10 10 0.34 1.62 10
15 0.09 15 15 0.17 15 15 0.36 15
-IEX.'S TING EQUIPMENT DETAIL: |20 EXISTING EQUIPMENT DETAIL: 20 EXISTING EQUIPMENT DETAIL: |20
@l YPE OF RESERVOIR:} 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC {30
40 40 TURER: 40
ESERVOIR SIZE; 50 {MATERIAL OF ENCLOSURE: 50 50
I 60 60 GAUGE READING (KpA): 60
RESERVOIR CONITION: 70 JCONDITION OF ENCLOSURE: 70 70
N 80 80 {MoniTORING FACILITY: 80
iSTAND HEIGHT (m): 90 WATER METER MANUFACTURER: 190 90
" 100 100 IMAINTAINED: 100
110 WATER METER READING: 110 110
‘1 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE § DISCHARGE RATE §
Toare: | 29/04/03 |7me: 15H35 nate: | 29/04/03  |rme: 15H50 pare: | 29/04/03 [mme: 16H05
s Time | Drawdown Yield Time | Recovery | Time| Drawdown Yield Time [ Recovery § Time| Drawdown Yield Time | Recovery
(min) {m) {l/s} (min} {m} (min) {m) (s) (min) (m) {min} (m) (I/s) {min) {m)
1l 0.38 il 1 0.72 1 1 1.22 1 0.84
= 2 0.45 2 2 0.79 5:5 2 2 1.26 2 0.70
3 0.48 3 3 3 0.84 3 3 127 747 3 064
=5 0.52 5 5 0.93 582 5 5 129 5 0.52
7 0.59 3.01 7 7 1.15 7 7 1.31 7.49 7 0 46
=0 0.64 10 10 1.18 551 |10 10 1.38 10 0.41
15 0.69 15 15 1.18 15 15 1.43 15 0.33
EXISTING EQUIPMENT DETAIL: |20 EXISTING EQUIPMENT DETAIL: |20 EXISTING EQUIPMENT DETAIL: 20 0.31
mP UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 0.26
SANDPUMP 40 40 40 0.25
']PUMP MANUFACTURER: 50 |ENGINE MANUACTURER: 50 CLASS OF RISER: 50 0.24
ot 60 60 60 0.23
PUMP SERIAL No: 70 ENGINE MODEL: 70 {DIAMETER OF RISER {mm): 70 0.22
T 242 HP37 80 80 80 0.21
!LPUMP PULLEY DIAMETER (mm): {30 ENGINE SERIAL No: 90 CONDITION OF RISER: a0 0.20
100 100 100 019
>UMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): j110 {SHAFT DIAMETER (mm): 110
I:e 58 120 120 120
5 UMp RPM: 150 POWER RATING (xW): 150 ELEMENT DIAMETER (mm): 150
180
IF'UMP CONDITION: ENGINE CONDITION: ELEMENT STROKE (mm): 210
Ta 240
COMMENTS: 300
420
J 480
540
600
[ﬂD THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 660
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STE_PPED DISCHARGE TEST AND RECOVERY
{; SOREHOLE NO. | EC/T12/008 lprRoOJECT: ENCGOBO FEASIBILITY STUDY
is JALTERNATIVE NO. : 0 SITE NAME: CLARKBURY
ALTERNATIVE NO. : 0 CLIENT: CHRIS HANI DISTRICT MUNICIPALITY
-.-.‘-7' Ea?.ElHOLE DEPTH (mbdl): 50.28 |CASING DEPTH (mbdl): 26.15 |PUMP TYPE USED: (P 100
i iDEPTH OF PUMP {mhdi): 44.50  |CASING HEIGHT (magl): 0.45 |OPERATOR: PIETER MUNYAI
’ {PUMP INLET DIAMETER {mm): 100.000 |CASING ID (mm): 170.000 |CONTRACTOR: AB PUMPS
- ETT\'NC WATER LEVEL [mbdl): 7.53 DATUM LEVEL (magl): 0.17
i DISCHARGE RATE 1 Time | Recovery 1 DISCHARGE RATE 2 Time| Recovery 2 DISCHARGE RATE 3 Time | Recoy
T DATE: 30/04/2003 {min) (m) DATE: 30/04/2003 || (min) {m) DATE: 30/04/2003 (min) (m
TIME: 11450 1 TIME; 13H30 1 TIME: il
—;- Time Drawdown Yield 2 Time | Drawdown Yield 2 Time| Drawdown Yield 2
S [ min) m) s) |3 {min) {m) sy |13 (min) (m} ws) |13
1 0.17 5 1 0.74 5740 |5 1 5
" 2 0.18 7 2 0.77 7.160 |7 2 7
3 0.23 10 3 0.83 10 3 10
5 0.28 3.580 |15 5 0.94 7.150|15 4 15
=1 Vi 0.35 20 7 1.02 20 7 20
_ ] 10 0.41 3.600 |30 10 1.09 7.170 |[30 10 30
15 0.45 40 15 1.18 40 15 40
— {20 0.47 5 50 20 1.24 50 20 50
1430 0.50 3.580 ||60 30 1.28 7.160 |60 30 60
=40 0.53 70 40 1.32 70 40 70
50 0.56 80 50 1.38 80 50 80
j 50 0.57 3.560 ||s0 60 1.41 7.150 |90 lso 90
70 0.58 100 70 1.45 100 70 100
80 080 110 80 1.50 110 80 110
] 90 0.62 3.570 |120 30 1.53 120 90 120
100 0.565 150 100 150 100 150
110 180 110 180 110 180
120 210 120 210 120 210
_'] Average vield: 3.58 ri/s) Average yield: 6.92166667 Average yield:  2DIv/a!
) DISCHARGE RATE 4 Time | Recovery 4 DISCHARGE RATE 3 Time | Recovery 5 OISCHARGE RATE 3 B Time | Recot
DATE: 30/04/2003 {min) (m) DATE: 30/04/2003 || (min) (m) DATE: 30/04/2003 (min) (rm
F‘-]l TIME: 1 TIME: 1 TIME: 1
= § Time Drawdown Yield |2 Time | Drawdown . 2 Time | Drawdown Yield 2
__{min) (m} sy |13 {min) {(m} sy |13 (min) {m} s) |I3
i 5 1 5 1 5
J 2 7 2 7 2 7
3 10 3 10 3 10
—} 5 15 5 15 5 15
o U 20 7 20 7 20
10 30 10 30 10 30
——-] 15 40 15 40 15 40
i 20 50 20 50 20 50
=130 80 30 60 30 60
—[40 70 40 70 40 70
| (50 80 50 80 50 80
=T 160 90 60 90 60 90
L 100 70 100 70 100
80 110 80 110 80 110
s |90 120 90 120 90 120
100 150 100 150 100 150
{110 180 110 180 110 180
i 120 210 120 210 120 210
Average yield:  #DIV/I0! 240 150 240
— fcommenTs: 300 180 300
360 210 360
o 420 240 420
_ 480 300 480
540 360 540
) 600 420 600
660 480 660
) s 780 Ao el 720
r_:_.:x"‘.'"...._'.';‘_-'"‘_’ ST T L D e T T oy e Py T ey




_r CONSTANT DISCHARGE TEST AND RECOVERY I

30REHOLE NO. : EC/T12/008 IPROJECT: ENCGOBO FEASIBILITY STUDY ICLIENT: |CHRIS HANI DISTRICT MUNICIF
'ALTERNATIVE NO. : o ISITE NAME: CLARKBURY
_ DEPTH OF PUMP (mbdl); 38.31 PUMP TYPE USED: BP 100 GPERATOR: PIETER MUNYAI
'NLET DIAMETER (mm): 100 EXISTING EQUIPMENT: HANDPUMP CONTRACTOR: AB PUMPS
TEST DATE: 03/05/2003 TEST DATE: Q7/05/2003 TOTAL TIME - PUMPED (min): 2880 TOTAL TEST TIME (min): 5760
STARTED |TIME: 14HS50 COMPLETED |TIME: 14H50 TOTAL TIME-RECOVERY(min): 2880 AVERAGE YIELD {lis): 10.39
DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 31 O
"JCASING HEIGHT {mag): 0.45 No. : | Na.: | No. :
B CASING DEPTH {mbdl); 26.15 §DATUM LEVEL {magl): JDATUM LEVEL {magl): 4DATUM LEVEL (magl):
;SING 1D {mmt): 170.00 CASING DEPTH (mbdi): CASING DEPTH {mbdl}): CASING DEPTH {mbdl):
i-{‘a.('_)REI—!DL.l—Z DEPTH (mbd)): 50.28 BOREHOLE DEPTH : BOREHOLE DEPTH : BOREHOLE DEPTH :
_FW\TER LEVEL {mbdi); 7.53 WATER LEVEL: IWATER LEVEL: WATER LEVEL:
DATUM LEVEL (magl): Q.17 hDISTANCE {m): DISTANCE {m): LDESTANCE {m):
£ Time Drawdown Yieid Recovery Time Drawdown Recovery Time Drawdown Recovery Time Drawdown Recovery
{min} (m) (lis) (m} {min) (m} (m} (mln) {m) {m) {mln) {m) {m}
1 0.47 6.56 1 1 1
- 0.81 6.44 2 2 2
3 0.89 842 637 3 3 3
s 097 : 6.27 5 5 5
-7 1.21 6.13 7 7 7
10 1.51 10.51 6.07 10 10 10
“hs 1.94 5.94 15 15 15
=20 214 5.83 20 20 20
30 228 10 50 572 30 30 30
"o 251 560 40 40 40 '
—}50 270 10.52 5.40 80 60 60
a0 288 517 90 90 90
Thao 305 +0 54 497 |20 120 120
<150 330 | i 432 130 150 150
180 336 10.50 472 180 180 180
210 352 484|210 210 210
a0 360 1051 4.56 240 240 240
300 Res] 1052 4.43 300 300 300
“heo 401 538 |3s0 360 360 |
iun 412 10,50 425 420 420 420
480 434 4.18 480 480 480
540 445 10.51 411 |s40 540 540
2600 4.56 4.04 600 600 500
660 457 10 52 397 720 720 720
720 478 391 840 840 840
J780 489 10 51 384 960 960 960
'840 500 377 1080 1080 1080
“s00 511 1050 371 1200 1200 1200
Iss0 522 366 1320 1320 1320
1020 530 10 51 352 1440 1440 1440
1080 542 258 1800 1800 1800
J1140 5.51 10 50 354 2280 2280 2280 !
1200 562 350 2880 2880 2880 '
11260 576 10.51 348
iH3z0 583 341 '
1380 591 1030 336 i
71440 502 334 ?
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DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
Drawdown Yield Recovery Time Drawdown Recovery Time Drawdown Recovery | Time Drawdown Recovery
im) (Us) {m) {min) (m} tm) {min) (m) (m) {min) {m) {m)
612 10.50 3.29 1500 1500 1500
6.29 3.25 1560 1560 1560
5.38 10 51 318 1620 1620 1620
g 43 314 1680 1680 1680
6.53 10.50 3.10 1740 1740 1740
662 3.07 1800 1800 1800
6 68 10 51 3.04 1860 1860 1860
674 3.02 1920 1920 1320
6.81 10.52 3.00 1980 1980 1980
6.88 297 2040 2040 2040
l%21 0o 6.09 10.50 2.94 2100 2100 2100
150 7.06 291 2160 2160 2160
2220 714 10.51 2.88 2220 2220 2220
% 280 7.28 2.86 2280 2280 2280
2340 736 1050 | 283 |2340 2340 2340
2400 7.45 2.80 2400 2400 2400
r- 12460 7 56 ‘310 51 2.78 2460 2460 2460
=520 7.60 275 |as20 2520 2520
2580 754 10 50 273 2580 2580 2580
? 2640 7.70 2.71 2640 2640 2640
;'*2700 776 1051 269 2700 2700 2700
2760 7.80 2.65 2760 2760 2760
4 (2820 7.86 10 20 2.62 2820 2820 2820
2880 7.81 2.59 2880 2880 2880
'r“)})ESCRIPTIDN: QUANTITY: | UNIT: DESCRIPTION: QUANTITY: UNIT
-*!;EST"-E!L;S}-‘MENT J)Sum S STRAIGHTNESS TEST: ; -| Mo
INTER HOLE MOVE > 10 km 20| Km. u VERTICALITY TEST: ] No
; FROM: SITE NAME:|BASE M CASING DETECTION: 1 No
= BOREHOLE No: M STEEL BOREHOLE COVER: 1 No
INTER HOLE MOVE <10 km: Na. A BOREHOLE MARKING: 1 No
JREMOVAL AND RE-ERECTION OF PUMP HOUSE: 1|No R SITE CLEANING / FINISHING: 1 No
r=REMOVAL OF EXISTING EQUIPMENT: 1|No Y REPORTING & DATA RECORDING: 1 No
RE-INSTALLATION OF EXISTING EQUIPMENT: 1|No SLUG TEST: 0 No
Eh WORK TIME RATE (REPAIRS): 0|Hour LAYFLAT (m): 100
=STANDING TIME: 0|Hour BOREHCOLE DEPTH AFTER TEST: 50.28
LATITUDE: S 3147 0138" LONGITUDE: E 028 15'26 1" BOREHOLE WATERLEVEL AF_TER_TEST: 1012 m
)
-:::TEST DESCRIPTION STEPI 1 | 2 3 I 4 5 | 6 TOTAL: RECOVERY: RECOVERY TEST
CALIBRATION TEST; {(min) (hrs) {m) [min} TIME TOTAL (hrs): 49.67
1 TEST DURATION (Minutes) o 5 15 5’ :l 30 1350 215 100 Cal Steps cD Total
< TEST YIELD (l/s) 245 170 182 im 5 51 7 ABIMAXIMUM (ls) 7= 100 | a I 2sgel  2gE0
DRAWDOWN (m) 008 017 0.36 059 118 1 423MAXIMUM 1m) 14 DRAWDOWN TOTALS (CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
< TEST DURATION (Minutes) co 30 190| 3 ‘-7] 020 ISED
TEST YIELD (ifs) 338 552 MAXIMUM ls) 5 8 379 | -3 a0
DRAWDOWN (m) a7 EX] MAXIMUM (m: 13
CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
| (min) {hrs) (is) (m} {m) Y% {min) (hrs)
2880 4800 g 3g =91 [ Ry ‘ 5775 | 2680 X 2800
- CBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) ' TOTAL.
of bareholes (min) (min) (mun) nr. ‘ Time I {min) ‘(hrs}
I o 2 GG
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' . BOREHOLE NUMBER: EC/T12/008 .
CALIBRATION TEST AND RECOVERY
ischarge 1. | oass|Discharge 2. | o7o[Discharge 31 |  182[Discharged: | 3o1|Discharge 5. |  551|Discharge 6 7.48
Drawdown 1: 0.09
0 50 100 150 200 Drawdown 2: 0.17
0.00 Drawdown 3: 0.35
s \\ .0.20 Drawdown 4: 0.63)
= -0.40 Drawdown 5: 1.18
= o 060 ——Discharge Rate 1 Drawdown 6: 1.43
= = .p.8g — Discharge Rate 2 Duraticn 1 15
Sh -1.00 ——Recavary Duration 2: 15
= = -1.20 —— pischarge Rate 3 g“rat!c'” = 13
= 1.40 i uration 4: 15
3 g Discharge Rate 4 Duration 5 15
—— Discharge Rate 5 Duration 6: 15
B TIME (t) IN MINUTES —Discharge Rate 6 Recaovery (m) 0.19
_ Recovery (min): 100
- STEPPED DISCHARGE TEST AND RECOVERY
?ﬁ%scharge 1. | 3ss|Discharge 20 | so2167|Discharge 31 | [Discharge 4. | [Discharge 5° | Discharge 6:
D ; Drawdown 1: 0.55
0 100 200 300 400 Drawdown 2: __1.53
- 0.00 Drawdown 3: 0.00
:’: z ====Djscharge rate 1 Drawdown 4: 0.00
4% .50 Drawdown 5: 0.00|
= 0 _ Drawdown 6:
42 1.00 ——Discharge rate 2 Duration 1; 100
1 2 Duration 2 90
422 45 Duration 3
= ' ==Recovery Duration 4
iz o -2.00 Duration 5:
it Duration 6.
A TIME (t) IN MINUTES e Slep 2 Recovary (m)’ 000
Recovery {(min): o
=, CONSTANT DISCHARGE TEST AND RECOVERY
o 1 10 100 1000 10000
i
M
] £
J = Constant discnarge rate
4h é”, === RECOVEery
= =
o
Q
L2
: <
e idd
pe i
TIME () IN MINUTES
=TEST INFORMATION
Date tested 03/05/2003 |Water level (mbgl) 7.53 Depth of pump (mbgl) 44.5
—CD duration 2880 CD discharge rate 10.39 CD drawdown 7.91
vailable drawdown (m) 36.97 % Recovery after CD 657 %o after | 2880 min
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CALIBRATION TEST AND RECOVERY

WaoreHoLE NO. : EC/T12/009 {ProuECT: ENCGOBO FEASIBILITY STUDY
Tg‘ALTERNATNE NO.: SITE NAME: TYENI
ALTERNATIVE NO. : CLIENT: CHRIS HANI DISTRICT MUNICIPALITY
B BOREHOLE DEPTH (mbdl): 69.88 [cASING DEPTH (mbdl): 11.07 _ |PUMP TYPE USED:|P 75 H
{JDEPTH OF PUMP (mbdl); 38.50 |CASING HEIGHT (magl): 0.32 OPERATOR: JAN MUDAU
PUMP INLET DIAMETER {mm): 100.00 |CASING ID {mm): 180.00 |CONTRACTOR: AB PUMPS
S-ASTATIC WATER LEVEL (mbdl): 9.54 DATUM LEVEL {magl): 0.30 SUPERVISOR: H VORSTER
",‘: DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
"X 0ATE: TIME: DATE: 0 TIME: DATE: 0 TIME:
Time| Drawdown Yield Time| Recovery § Time| Drawdown Yield Time | Recovery | Time| Drawdown Yield Time Recovery
": (min) (m) {Iis) {min) {m) (min) (m}) (lIs) (min} {m) {min) (m}) {lIs) {min) (m)
1 1 1 1 1 1
2 2 2 2 2 2
s 3 3 3 3 3
s 5 5 5 5 5
7 7 7 7 7 7
o 10 10 10 10 10
_ 'Ms 15 15 15 15 15
i EXISTING EQUIPMENT DETAIL: {20 EXISTING EQUIPMENT DETAIL: 20 EXISTING EQUIPMENT DETAIL: |20
ATYPE OF RESERVOIR;, 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30 °
: ' 40 40 TURER: 40
%RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
R 60 60 GAUGE READING (KpA): 60
: «%ESERVDlR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
F 80 80 MONITORING FACILITY: 80
STAMD HEIGHT (m): 90 WATER METER MANUFACTURER: {90 0
i 100 100 {MAINTAINED: 100
110 WATER METER READING: 110 110
120 120 120
150 150 150
; 5 DISCHARGE RATE 4 DISCHARGE RATE 5 CISCHARGE RATE §
DaTE: Q TIME: DATE: 0 TIME: DaTE: TIME:
: \ Time [ Drawdown Yield Time [ Recovery {| Time| Drawdown Yield Time | Recovery [ Time| Drawdown Yield Time | Recovery
._hnin) (m) {lis) {min) {m) (min} [m) {lls) {min) (m) {min} (m) (l/s) {min) {m)
I 1 1 1 1 1
‘ 2 2 2 2 2 2
ki 4] 3 3 3 3 3
e 5 5 5 5 5
7 7 7 7 7 7
10 10 10 10 10 10
15 15 15 15 15 15
EXISTING EQUIPMENT DETAIL:  §20 EXISTING EQUIPMENT DETAIL: {20 EXISTING EQUIPMENT DETAIL: |20
“WPUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30
3 40 40 40
PUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50
. 60 60 60
FUMP SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70
[ 80 80 80
. IPUMP PULLEY DIAMETER (mm): |90 ENGINE SERIAL No: 90 CONDITION OF RISER: 90
100 100 100
“PUMP INTAKE DEPTH (my): 110 ENGINE PULLEY DIAMETER (mm): [110 SHAFT DIAMETER (mm): 110
120 120 120
--_ FUMP RPM: 150 [POWER RATING (kw): 150 ELEMENT DIAMETER (mm): 150
: 180
I‘PUMP CONDITION: JENGINE CONDITION: ELEMENT STROKE (mm): 210
= 240
EOMMENTS: 300
420
ad 480
] 540
[ 600
DID THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL 7 880

i
-
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STEPPED DISCHARGE TEST AND RECOVERY
OREHOLE NO. : EC/T12/009 PROJECT: ENCGOBO FEASIBILITY STUDY
LTERNATIVE NO. : 0 SITE NAME: TYENI
IALTERNATIVE NO.: 0 CLIENT: CHRIS HANI DISTRICT MUNICIPALITY
smOREHOLE DEPTH (mbdl): 69.88 |CASING DEPTH (mbdl): 11.07 |PumP TYPE USED: |P 75 H
@‘m OF PUMP (mhbdl): 38.50 [CASING HEIGHT {magl): 0.32 |OPERATOR: JAN MUDAU
JPumP INLET DIAMETER (mm): 100.000 |CASING ID {mm): 1680.000 |CONTRACTOR: AB PUMPS
.L:[;?Aﬂc WATER LEVEL (mbdi): 9.54 DATUM LEVEL (magl): 0.30
,‘ DISCHARGE RATE 1 Time | Recavery1 DISCHARGE RATE 2 Time | Recovery 2 DISCHARGE RATE 3 Time Recovery 3
]" DATE: 03/06/2003 {min) (m) DATE: 03/06/2003 || (min) {m) DATE: 03/06/2003 {min) {m)
TIME: 11H40 1 TIME: 13H20 1 TIME: 15H00 1
$ Time Drawdown Yield 2 Time | Drawdown Yield 2 Time| Drawdown Yield 2
Simin) im) ws) |13 i) | (m) wsy |13 min| _ (m) ws) |3
1 0.57 5 1 2.61 5 5.67 5
L 0.81 0.220 |7 2 2.94 7 2 6.18 7
2 0.97 10 3 3.30 0.620 |10 3 7.14 1.530 |[10
,5 1.16 0.320 |15 5 3.52 15 4 8.89 1.450 |[15
T 1.33 20 7 3.68 0.600 |[20 7 9.94 1.310 ||20
0 1.53 0340|130 10 4.14 30 10 10.66 30
115 1.70 40 15 4.40 0.640 ||40 15 11.24 1.330_[40
120 1.80 | 0310 |50 20 4.60 50 20 1185 50
50 1.92 ' 60 30 474 0.63C |60 30 12.68 1.360 |60
20 2.01 0.330 |70 40 4.83 70 40 13.45 70
50 2.09 80 50 4.92 0.610 |[B0 50 13.94 1.340 |f80
“ ko 213 0.330 |90 60 4.96 0.590 |[90 60 14.24 90
q0 2.16 100 70 5.10 0.630 |[H00 70 14 41 1.350 |[100
180 219 0.320 |110 80 5.16 110 30 14.60 110
=30 2.23 120 90 5.22 0.630 |[120 S0 14.79 1.320 |[120
100 2.29 0.340 |[150 100 533 150 100 15.02 150
1110 180 110 180 110 180
A120 210 120 210 120 210
1 Average vield:  0.31375 ks Avarage yield: 0.51875 Average yield: 1.37375
DISCHARGE RATE 4 Time| Recoveryd DISCHARGE RATE 3 Time | Recovery 5 DISCHARGE RATE 6 Time Recaovery
DATE: 03/06/2003 {min) {m} DATE: 03/06/2003 | {min} {m) DATE: 03/06/2003 {min) {m)
TIME: 16H40 1 TIME: 1 TIME: 1 24.69
_Time Drawdown Yield |2 Time | Drawdown . 2 Time| Drawdown Yield 2 21.25
4 (min) (m) {Iis) 3 (min) {m} {l/s) 3 [min) {m) (lis) 3 18.56
o 16.05 5 1 5 1 5 14.66
2 17.08 7 2 7 2 T 11.29
13 19.44 270 [Ho 3 10 3 10 6.47
ds 23.36 265 |15 5 15 5 15 350
z 25.74 20 7 20 7 20 268
710 28.85 263 |30 10 30 10 30 2.08
15 28 8¢ Pi2.24 (40 15 40 15 40 1.70
20 28.89 P12.10 |[50 20 50 20 50 145
30 28.82 P12.03 ||60 30 60 30 60 1.32
40 70 40 70 40 70 1.15
30 80 50 80 50 80 1.02
-0 90 60 90 60 90 094
70- 100 70 100 70 100 0.87
—30 110 80 110 80 110 081
30 120 50 120 90 120 0.75
1100 150 100 150 100 150 062
110 180 110 180 110 180 0.53
120 210 120 210 120 | 210 047
e Average yield: 2,66 240 150 240 042
ICOMMENTS; 300 180 300 0.24
- 360 210 360 0.26
420 240 420
480 300 480
- 540 360 540
600 420 600
F 660 480 1660




CONSTANT DISCHARGE TEST AND RECOVERY

1

BOREHOLE NO, : EC/T12/008 PROJECT: ENCGOBO FEASIBILITY STUDY ICLIENT: lCHRIS HANI DISTRICT MUNICIp
W e i 0 SITE NAME: TYENI
DEPTH OF PUMP {mbdl}; 38.50 PUMP TYPE USED: P75H OPERATOR: JAN MUDAU
':: NLET DIAMETER (mm): 100 EXISTING EQUIPMENT: 0 CONTRACTOR: AB PUMPS
E TEST DATE: 04/06/2003 TEST DATE: 06/06/2003 TOTAL TIME - PUMPED {min): 1440 JTOTAL TEST TIME {min): 2880
STARTED |TIME: 07H10 COMPLETED |TIME: 07H10 TOTAL TIME-RECOVERY (min): 1440  |AVERAGE YIELD (ifs}: 064
DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 7
T ICASING HEIGHT (magl): 032 No. : Mo, : No. :
CASING DEPTH (mbdl): 1107 DATUM LEVEL (magl}: DATUM LEVEL (magl): DATUM LEVEL {magl):
CASING ID (mm}: 180.00  [CASING DEPTH (mbdl): CASING DEPTH (mbdl): CASING DEPTH {mbdl):
E}BOREHOLE DEPTH (mbdI): 69.88 BOREHOLE DEPTH : BOREHOLE DEPTH : leorenoLE pepTH -
WATER LEVEL [mbdl): 9.48 WATER LEVEL: WATER LEVEL: WATER LEVEL:
3 féumum LEVEL {magl): 0.30 DISTANCE {m): DISTANCE {m): DISTANCE (m}:
C.j Time Drawdown Yield Recovery Time Drawdown Recovery Time Drawdown Recovery Time Drawdown Recovery
{min) (m) {is) (m) {min} tm) im) {min) (m) (m) {minj) {m) {m)
1 0.44 4.64 1 1 1
@2 0.79 0.54 3.72 2 2 2
3 1.08 3.13 3 3 3
E 5 1.58 : 0.66 242 5 5 5
g7 2.00 205 {7 7 7
10 2.49 0.68 1.80 10 10 10
-,,15 3.13 1.56 15 15 15
20 3.70 058 1.40 20 20 20
30 453 124 30 30 30
) 40 508 085 1.13 40 40 40
60 5.33 0.9 60 60 60
90 5.44 055 0.81 S0 90 90
120 553 072 l=o 120 | 120
@150 3 54 237 J 34 150 150 150
180 570 0.58 180 180 180
- 210 575 064 0.52 210 210 210
1240 5.80 0.48 240 240 240
300 586 0.64 0.42 300 300 300
" 360 592 036 J3s0 360 160
=420 594 0.63 0.33 420 420 420
480 5.95 0.31 480 480 480
540 5.00 064 029|540 540 5ag
7600 6.05 0.27 600 600 600
660 5 08 082 025 720 720 720
720 612 024  laao 840 840
w7/ B0 5.16 052 0.23 960 960 960
B840 6.19 022 1080 1080 1080
~s00 8.23 053 021 1200 1200 1200
960 §.25 0.20 1320 1320 1320
1020 6.28 061 0.19 1440 1440 1440
" 1080 630 018 1800 1800 1800
1140 5.32 0.53 0.17 2280 2280 2280
1200 6.35 0.16 2880 2880 2880
T1260 637 063 015
’jﬂﬂ §.3% 0.14
‘11380 642 062 013
1440 5 46 012 |
i
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[ DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
Time Drawdown Yietd Recovery Time Drawdown Recovery Time Drawdown Racovery §| Time Drawdown Recovery
I {min) tm) (W's) (m} {min) {m) {m) {min) {m} {m) {min) - )] {m)
1500 1500 1500 1500
1580 1560 1560 1560
3 1620 1620 1620 1620
1680 1680 1580 1680
. 1740 1740 1740
"o 1800 1800 1800 1800
1860 1860 1860 1860
1920 1920 1920 1920
:::"-4 980 1980 1980 1980
2040 2040 2040 2040
Ha100 2100 2100 2100
160 2160 2160 2160
2220 2220 2220 2220
i 2280 2280 2280
B340 2340 2340 2340
2400 : 2400 2400 2400
* 2460 2460 2460 2460
~i2520 2520 2520 2520
2580 2580 2580 2580
M40 2640 2540 2640
2700 2700 2700 2700
2750 2760 2760 2760
2820 2820 2820 2820
42880 2880 2880 2880
ApEscRIPTION: QUANTITY:|UNIT: DESCRIPTION: QUANTITY:  UNIT
QIESTAELISHMENT 0|Sum S |STRAIGHTNESS TEST: 0| Na
INTER HOLE MOVE > 10 km 0|Km U JVERTICALITY TEST: al  No
B FROM:  SITE NAME: M lcASING DETECTION: il No
= BOREHOLE No: M ISTEEL SOREHOLE COVER: 1] No
INTER HOLE MOVE < 10 km: 1|No A IBOREHOLE MARKING: 11 No
JREMOVAL AND RE-ERECTION OF PUMP HOUSE: 0{No R |SITE CLEANING I FINISHING: 11 Ne
SREMOVAL OF EXISTING EQUIPMENT: 0|No. Y |REPORTING & DATA RECORDING: 11 No
RE-INSTALLATION OF EXISTING EQUIPMENT: 0|No SLUG TEST: 0| No.
TIWORK TIME RATE (REPAIRS): 0| Hour LAYFLAT (m): 120
4 STANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST: 69 86
LATITUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: 902
-3
JTEST DESCRIPTION STEPI 1| | 3 ' 4 | 5 I g TOTAL: RECOVERY: RECOVERY TEST
CALIBRATION TEST: {min) _{hrs) {m} (min) TIME TOTAL (hrs):  30.00
'_ \ TEST DURATION (Minutes) al 900 000 Cal  Steps CD Total
A TEST YIELD (s) MAXIMUM /sy 00 o I 380 | 1aa0| 1800
DRAWDOWN (m) MAXIMUM (m) DRAWDOWN TOTALS (CD):
" JMULTI-RATE / STEP DRAWDOWN: AVAILABLE  UTIL- o
4 TEST DURATION (Minutes) ‘00 100 160 0 31 al 5 1?[ 22s] 280 ISED
TEST VIELD (i/s) 031 os2| 137 238 MAKIMUM (is: 27 250 siel o
FLEAWDOWN (m) 23 533 1502 28 89 200 MALIMUM (1m) 239
#CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
{min) (hrs) (Iis) (m} {m) % {min) (hrs)
1440 2400 334 326 g e I 38 14 240 I 24 00
j OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 {min) TOTAL:
of bareholes (min} (min) (min) or. Time {min) {hrs)
g ‘) i i 170
F
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BOREHOLE NUMBER: EC/T12/009
CALIBRATION TEST AND RECOVERY

Discharge 1. | o0.00[Discharge 2. | |Discharge 3: | [Discharge 4: | [Discharge 5. ] Discharge 6
i Drawdown 1 000
1.00 Drawdown 2 0.00§
) =z Drawdown 3 0.00
s o 0.80 Drawdown 4 0.00
i 7] ) Crawdown 5. 0
£ W 0.60 - 00
% & D-cscharge Rate 1 Orentown & T
A S W 0.40 —— Discharge Rate 2 Duration 1 P
<§c = »0 — Recovery Duration 2:
ot 9 Duration 3
e 0.00 Duration 4:
0 5 10 15 20 25 Duration 5
T Duration 6:
§ TIME (t) IN MINUTES Recovery (m] T
_ Recovery (min): 0
" STEPPED DISCHARGE TEST AND RECOVERY
“Discharge 1. [ 0.31375]Discharge 2. | 0.61875]Discharge 3. | 137375]Discharge 47 |  266]Discharge 5. | Discharge 6:
E'” Drawdown 1: 229
0 100 200 300 400 500 600 700 800 Drawdown 2: 533
4 0.00 ——Discharge rate 1 Drawdown 3: 1502
- - Drawdown 4: 28 85
H 2 500 oS —_—
& @ i Discharge rate 2 Drawdown & o 00l
z 9 '00 Discharge rate 3 Drawdown 6
4 = ; Duration 1: 100
1 g g -20.00 Recovery Duration 2 100
- <§c -25.00 i Step 2 Duration 3 100
£ -30.00 Duration 4: 10
3 . -35.00 Step 3 Durat?on B
T _— ~ Duration 6:
g TIME (t) IN MINUTES EISC arge Rate Recovery (m) o 26
_ Auimo 4 Recovery (min): 360
- CONSTANT DISCHARGE TEST AND RECOVERY
- 1 10 100 1000 10000
w0
w
-
4 — -1
R
i1 é 35
=3
5
Z 4
% 5 " ~====(Constant discharge rate
e == RaCovery
=
<
: r
u 2
[ TIME (1) IN MINUTES
=TEST INFORMATION
Date tested 04/06/2003__ |Water level (mbgl) 9.54 Depth of pump (mbgl) 38.5
- 4CD duration 1440 CD discharge rate 0.64 CD drawdown 6.46
I’Milabfe drawdown (m) 28.96 % Recovery after CD a8 % after [ 1440 min
d 3

]

-

JE

P

e




CALIBRATION TEST AND RECOVERY

T 32314 PROJECT: ENCGOBO FEASIBILTY STUDY
SITE NAME: NGQOBONCO
lcLens: {CHRIS HAN! DISTRICT MUNICIPALITY
34.19 tmbdl: | 3.85  lpumevves useo:|BP 22
Th DF PLME. 27.00 0.30 SERATDR: [PIETER MUNYAI
“TPUMP (NLET DIAMETER {mm); 100.00 165.00 [CONTRACTOR: |AB PUMPS
NsTATIC WATER LEVEL fmibidi): 3.74 0.28  |supERwISOR:  |H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
¢ =Loe | 02052003 fome. 16H05 bate: | 02/05/2003 fimz: 16H20  |foar= | 02/05/2003 fome. 16H35
‘Time! DOrawdown Yieie | Timel Recovery |1 Drawdown |  Vield | Time| Recovery §Time| Drawdown | viold | Time Recovery
E;_ ) i} {lisk Amin}i : frmy im} tUs): min)] Fiminli {m} {Hs) {min} {m)
=i 0.88 1 1.58 1 1 2.42 0.65 1
2 0.91 2 1.67 0.4 2 2 2.66 2
k] 1.17 3 1.83 3 3 2.93 0.84 3
ils 1.33 027 |5 2.00 041 |5 5 3.24 5
7 1.36 7 2.04 7 7 4.55 0.85 7
=10 1.38 0.25 10 2.10 0.42 10 10 4.98 10
ihs 1.40 15 15 2,22 15 15 5.40 15
eosmve souipmeyrperar: 120 EXISTING EQUIPMENT DETAIL: 120 EXISTING EQUIPMENT DETAIL: {20
JATYPE OF RESERVOIR~ 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC {30
3 40 40 TURER: 40
=RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
T}IESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
- 80 80 MONITORING FACILITY: 80
STAND HEIGHT {m}: 90 WATER METER MANUFACTURER: {90 90
i 100 100 MAINTAINED: 100
i 110 WATER METER READING: 110 110
120 120 120
= 150 150 150
: DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE §
"Josr=: | 02/05/2003 e 18H50 1= | 02/05/2003 jrus: | 1THOS s ol l
(Time| Drawdown | Viewd _Recovery | Timo| Orawdwn | Yield | Time| Racovery §Time| Drawdown | vield | Time] Recovery.
min! e sk feny I . s limim] g
4l 565 11.69 1 1 1 16.95
2 5.82 0.93 12.24 2.09 2 2 2 11.47
B & 5.97 13.56 271 |3 3 3 6.64
=5 6.09 1.61 16.25 5 5 5 434
7 6.50 7 7 21.47 7 7 7 297
10 7.61 164 [10 10 24.13 212 |10 10 10 1.33
115 11.26 15 15 24.13 Pi2.19 [15 15 15 1.15
EXISTING EQUIPMENTDETAL: _ §20 EXISTING EQuieMENT DETAR: {20 EXISTING EGUIPHENT DETAIL: 120 0.98
~PUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 0.78
NINDMILL 40 40 CYLINDER 40 063
“[PUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 0.47
60 60 60 036
.}’UMP SERIAL No: 70 lENGINE MODEL: 70 DIAMETER OF RISER {mm): 70 0.33
7 MW 200 12T014KT198 80 80 308 80
PUMP PULLEY DIAMETER {mm): {90 {ENGINE SERIAL No: 90 |CONDITION OF RISER: 90
i 100 100 BAD 100
'JWMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): 110 SHAFT DIAMETER (mm): 110
24 55 120 120 50 120
“_.‘rUMP RPM: 150 POWER RATING (kW); 150 ELEMENT DIAMETER (mm): 150
A 180
IPUMP CONDITION: ENGINE CONDITION: ELEMENT STROKE (mm): 210
Nl 240
J:DMMENTS: 300
I 420
480
] 540
: 600 |
Iam THE BOGREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 660 |




STEPPED DISCHARGE TEST ANLC 2=-0VERY

IOREHGLE NO T 32314 [prouEcT: |ENCGOBO FEASIBILTY STUDY
LALTERBATIVE NO 0 lsename:  [NGQOBONCO
IALTERNATWEM 10 [‘c;gamf; ] CHRIS HANI DISTRICT MUNICIPALITY
+HOREHOLE DEPTH. (dibdik: 34.18  [CASING DEETH (mbdi: 385 |[F YEELSED: |BP 22
"nanP'E}‘QFPUMP(mbm] 27.00  [cASING HEISHT (magl) 0.30 PERATOR: PIETER MUNYAI
[Fume INLET DIAMETER {mim); 100.000 [SASING 10 {mmi: 165.000 |CONTRACTOR:  |AB PUMPS
staTic WATER LEVEL (mbdy: 374 |DATUM LEVEL (megl). 0.28
& DISCHARGE RATE 1 Time| Hecoven:t DISCHARGE RATE 2 Time! Recovery2. DISCHARGE RATE 3 Tirie | Racovery 3
';' DATE: 03/05/2003  |l4min) {1 03/05/2003  [Hming Lo DATE: | 03/05/2003 |f mini | {my
l' e 06H30 1 , 0gH10 |1 TIME: 08H50 |11
lnms | Diawdaws vield {12 : Yielt 12 Time| Drawdown | Yeew |2
Shert ws 13 K aing| gy sy f3
1,18 5 1 5 1 5.61 5
- 1.77 0.450 |7 2 _ 7 2 6.69 1.160 ||7
1.93 10 3 3.33 0610 [[10 3 7.40 10
I 2.00 0.350 |15 5 3.43 15 4 7.87 1.250 |15
{7 2.01 20 7 3.52 20 7 8.24 20
0 2.02 0.340 |30 10 3.55 30 10 8.58 30
5 2.09 40 15 3.60 0.600 |40 15 8.93 1.240 |40
20 2.15 0.340 |50 20 3.53 50 20 9.11 50
50 2.32 60 30 3.67 0.600 |i60 30 9.33 1.260 |60
=) 2.52 0.350 |70 40 3.75 70 40 9.45 70
50 2.61 80 50 3.80 80 50 9.60 1,250 (|80
30 2.65 0.330 (90 60 3.84 0.610 |50 60 9.80 90
“Jo 2.73 100 70 3.87 100 70 9.87 100
1) 2.75 110 80 3.88 110 80 5.90 1.260 (1110
an | 277 0260 |120 90 3.90 0.620 |20 50 9.95 120
00 2.78 150 100 3.93 150 100 9.97 150
1110 180 110 180 119 180
f120 210 120 210 120 210
¢ Average vield: 0.36 tiis) Average vield: 0.608 Average vield: 1.23666667
DISCHARGE RATE 4 Time | Recovary 4 DISCHARGE RATE 5  Time| Recovery s DISCHARGE RATE Time | Recovery
L DATE: 03/05/2003  [[mm} @ BATE: 03/05/2003  [ffminti  temh DATE: | 03/05/2003 [} fminy| tm
,,} TIVE; 1 TIME: 1 _TimE: 1 6.44
; e Drawdawin \:eld 42 T:Fm_é;. ,bfédeWH A 2 Tirra Dfawébw,q . Yieid [|2 4.65
lfmm! ot | owey B3 tminy]  gmy sy {3 T E 3.50
1 5 1 5 1 5 2.45
g 7 2 7 2 7 2.04
I3 10 3 10 3 10 1,54
| 15 5 15 5 15 1.30
?_ 20 7 20 7 20 1.13
10 30 10 30 10 30 0.87
15 40 15 40 15 40 074
;_}o 50 20 50 20 50 0.60
0 60 30 50 30 60 0.54
40 70 40 70 40 70 0.45
70 80 50 80 50 80 0.40
;0 90 60 90 60 90 0.36
70 100 70 100 70 100 0.34
20 110 80 110 80 110 033
35—
30 120 90 120 90 120 0.29
1100 150 100 150 100 150 022
110 180 110 180 110 180
}20 210 120 210 120 210
-.L Average vield:  #DIV/0! 240 150 240
ICOMMENTs; 300 180 300
] 360 210 160
420 240 420
480 300 480
540 360 540
600 420 600
660 480 660
720
TAa0 Average o 720
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CONSTANT DISCHARGE TEST AND RECOVERY ]

-

s E?BQHEHDLE NO.: T 32314 féno.:ger; ENCGQOBO FEASIBILTY STUDY Emsm ; 1CHR15 HANI DISTRICT MUNICIPALITY
g-ALTERNATNE NO.: 0 E's,l‘r:s NAMES NGQOBONCC
DEPTH OF PUMP (mbdi}: 27.00  frume TYPELISED: {BP 22 @Jaeaa-ma: {PIETER MUNYAI
INLET DIAMETER (mem); 100 EXISTING EQUIBMERT WINDMILL CONTRACTOR: AB PUMPS
| TEST  |DATE: 03/05/2003 TEST AATE 05/05/2003 ira:ax-nr,iagmpﬁbmn}_ R b 1240 [TOTAL TEST HME fniny 2780
STARTED |TIME: 14H30 COMPLETED. o 12H30 TOTAL TIME RECOVER Vi 1320 [pveries YELD e 094
5 DISCHARGE BOREHOLE QBSERVATION BOREHOLE 1 DBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
L 030 fm: he. - { e g
" CASING DESTH [mbdij: 385 EATH.B:LEVEL-rmum: ﬁﬂUM:LﬁvﬁL {rdagly DRATUMLEVEL {tmagih:
_lcasie b taun) 165 00 E:ASING—DEF':HS_(W&dlb : EAﬁlMG'D:‘:‘Ei’H-(mﬁdil EéS!N_GﬂEPmEmbdli
: CREHGLEDERTH imbdly: 34.19 LQBREHGL&:BEPBEH_: iéag&ﬂol.szpepm £ Euﬁ&ﬂdt&nfap;h Lo
;'?':ATER—EE*!EL-(mbcﬂi: 374 fwaATERLEVEL wisren e WATERLEVEL
CATUMLEVEL (magl 028 |omrance oy BISTANCE (m): RIS TANCE (m:
-f« Time § Dmwdown | ¥ield | Recevery : Tewe | Arawdaws ... Betavery Time | Drawdawn Rezavery. | Time | Drawtiown | Recouery
< b | o | e f o e _im | fmink g m Jomend ]
1 1.06 555 |1 1 1
2 187 421 |2 2 2
3 270 330 |s 3 3
5 370 0.93 2.44 5 5 5
-7 42 : 207 7 7 7
l1a 499 04 178 |0 10 10
15 5.22 155 |15 15 15
20 5.58 136 |20 20 20
30 588 119 |30 30 10
140 7.10 0.92 106 |40 40 40
Jsa T 28 088 g0 60 | 50
o 730 094 073 lso an 90
”':120 7 50 083 120 120 120
150 751 083 054 |50 150 150
180 762 053|180 | 180 180
219 - &l 332 ' 340 a0 ! 210 | no |
240 | 787 041 {240 240 240
300 7.70 231 03z |3o0 300 300
160 7.77 035 |30 360 i 360
i 420 | 7.81 0.32 420 420 420 ‘
- lago 785 0.54 029  |4g0 480 430 |
540 8.09 026 540 540 540
I500 816 023 |eo0 600 600
_lss0 819 095 020 720 720 720
720 8.25 017 |s40 840 840
=780 8.27 0.93 0.16 950 960 960
840 8.20 014 |1080 1080 1080
" B.34 012 |1200 1200 1200
1,060 537 095 011 [13z0 1320 1320
1020 836 |osa4 010 |1440 1440 | 1440
T 1080 8 36 036 008 1800 1800 | 1300
1140 8.36 035 008 |2280 2280 \ 2280
1200 g.a7 007 |2880 2880 i 2880
—!1260 8.37 0.95 006
1320 838 004 | ‘
380 2.38 094 | i ;
_l1440 239 | | ‘




I DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 ___OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
~E Time. | UOrwdown | Yiefd Becovery  § Time Brawdiwn Recowery  § Time. Brawdswn ‘,}:h-_.cﬂﬁ,y:' E Timg. | Drawdawi __Recavery
Ay s} TR B i3 o gmim i) oty { tmin | do | em

1500 1500 1500 1500
Y1560 1560 1560 1560
, 1620 1620 1620 1620
-158[) 1680 1680 1680
1740 1740 1740 1740

1800 1800 1800 1800

1860 1860 1860 1860
_i1820 1920 1920 1920
1980 1980 1980 1980
! 2040 2040 2040 2040

2100 2100 2100 2100
B 2160 2160 2160
2220 2220 2220 2220

2280 2280 2280 2280
'=72340 2340 2340 2340

2400 2400 2400 2400

2460 2460 2460 2460
2520 : 2520 2520 2520

2580 2580 2580 2580

2640 2640 2640 2640

2700 2700 2700 2700

2760 2760 2780 2760
2820 2820 2820 2820

2800 2880 2880 2880 |
ipESCRIBTION: QUANTITY:UNT, DESCRIPTION: _ CUANTITY  unIT

ESTABLISHMENT Sum S ISTRAIGHTNESS TEST: o]  nNo
-TINTER HOLE MOVE > 10 km ‘ 21[Km U JVERTICALITY TEST: 0] Mo
Ri FROM: SITE NAME: TLiF~ZURY M ICASING DETECTION: 1 No

BOREHOLE Na:| M |STEEL BOREHOLE COVER: 3 rig
-=INTER HOLE MOVE < 10 km: No A |BOREHOLE MARKING: 1 No

REMOVAL AND RE-ERECTION OF PUMP HOUSE: 1|No R |SITE CLEANING ! FINISHING: 1 No
“IrRemovaL oF EXISTING EQUIPMENT: 11Me Y |REPORTING & DATA RECORDING: 1 Mo
aRE-INSTALLATION OF EXISTING EQUIPMENT; 1lho SLUG TEST: 0j  Ne
i '}\NORK TIME RATE (REPAIRS): 0|Hour LAYFLAT [m): 100 m
‘ESTANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST: 3417

LATITUDE: 531 32’ 40.9" LONGITUDE: E 028 15' 509" BOREHOLE WATERLEVEL AFTER TEST: 376
—TEST DESCAPTION stepf v f o2 § s b 4 1 s 5 | vorae | secoveny. RECOVERY TEST

CALIBRATION TEST: {min) {hrs) {m) {min) TIME TOTAL (hrs); 2557
J_-. TEST DURATION (Minutes) 15 15 15 15 10 ol iw g a:i 0 Cal Steps CD Total
__ TEST YIELD (i/5) 0325 041 078 139 231 PAAXIMUM (1f5) 23 70 150 I ::120[ 1540

CRAWDOWN (m) 140 222 540 1126 2413 MAXIMUM (m) 241 DRAWDOWN TOTALS {CD}):
JMULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
CATEST DURATION (Minutes) 100 100 109 3oo| 5 00‘ 022) 450 ISED

TEST YIELD (is) 938 061 124 MAXIMUM (I/s) 12 233 3 sei 38 07
et DRAWDOWN (m) 28 393 387 MAXIMUM (m) 100

[CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
¥ {min) {hrs) (lis} (m) (m) o {min) {hrs)

) 24 00 0 34 219 004 I 8§ 52 1320 1 2230
’CESERVATIDN BOREHOLES: No. 720 1440 f 2880 >2880 {min) TOTAL:
i lof borehales {min) {min) I {min) nr. Time {min) (hrs)
! | 1 : ! ; e
<°
g




BOREHOLE NUMBER: T 32314

e
CALIBRATION TEST AND RECOVERY

041[Discharge 3: |  o78|Discharge 4: | 133|Discharge 5 | z231]Discharge 6
Drawdown 1 140
100 1000 Drawdown 2: 222
2 Drawdown 3 5 40
e, l,r'f = Drawdown 4: 1125
= = e Discharge Rate 1 Drawdown 5 2413
— ) Drawdown &: 020
Dfsaharge Rate 2 Duration 1° =
Discharge Rate 3 Duration 2. 15
Discharge Rate 4 Duration 3: 15
- Discharge Rate 5 Duration 4: 15
Duration 5: 10
R
BEOVEry - Duration &:
" TIME (t) IN MINUTES Recovery (m) 033
‘] Recovery (min) 70
Yo STEPPED DISCHARGE TEST AND RECOVERY
Discharge 1: | o03e|Discharge 2. | os0s[Discharge 3. | 1 23867 |Discharge 4: | [Discharge 5. | Discharge 6:
) ) Drawdown 1: 278
1 100 10000 T Drawdown 2: 383
S _ 3 _ =mans Discharge rate 1 Drawdawn 3: so7
= 53t e e £ T Disch Drawdown 4 3400
} -2 : N" e o= Ischarge rate 2 Drawdown 5 200
0 =400 = = e — :
- g . Discharge rate 3 Drudoun § -
% T = Duration 1 g
A T R Duration 2. | o6
- _ - Recover
: = -840 d Duration 3 100
-10.00 = Step 2 Duration 4:
-12.00 Burascn g
_ tep 3 uration
] TIME () IN MINUTES Step e G =
. . [R=covery (min. | 30
CONSTANT DISCHARGE TEST AND RECOVERY
] 1 10 100 1000
7] O e e e ——— Rabides
w
p:] / == =
% W’M&Const_ar;t dischargé'ra“t;e-
) | — e e RECOVEU{
a e ==
g Moy e
= ‘r] T ———— =
- TIME (8 IN MINUTES
Ty - s =
. = INFORMATION
Jate tested 03/05/2003 |Water level (mbgl) 3.74 Depth of pump (mbal) 27
:O.ruration 1440 CD discharge rate 0.94 CD drawdown 8.39
able drawdown (m) 23.26 % Recovery aftar CD 100 [% after | 1320 imin

T
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CALIBRATION TEST AND RECOVERY
P CEiOLEND. (132333 frraiEcT: ENGCOBO FEASIBILITY STUDY
L TERNATIVE NO. SIFE NAME: QOBA JUNIOR PRIMARY SCHOOL
4 A,_TERNAWE ND.: Lcmemr: ; CHRIS HANI DISTRICT MUN
EF 3422  |CASING. £z | P 100
32.70 CASlNGHE!GHT{mag!i SELAKI
; "‘.if;Et.ETDIAMETER g 100.00  |[CASING i pmeng : , AB PUMPS
ESTATIC WATER LEVEL tmbdl): 185 [DATUMLEVEL (magl): SUPERVISOR: _ |H VORSTER
DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
[22/05/2003 frme. 17H30 75, | 22/05/2003 o | 17H45 o | 220052003 e 18HO0
Drawdown vield | Time | Recavery . Time _Drwdown | Vied | Time| Recovery [Time| Grawdown Yied | 7Time| Recovery
{mk s} {min}. im :tmlr:;t A {tis} [min} dm)  Bomimy| {3} {lisy fmink gy
0.45 1 1 3.24 1 1 5.09 1
0.83 0.45 2 2 3.59 0.86 2 2 5.72 1.49 2
1.03 3 3 3.85 3 3 6.15 3
1.53 5 5 4.09 1.08 5 5 6.88 1.55 5
1.92 0.45 7 7 4.15 7 7 7.48 7
245 10 10 4.30 1.07 10 10 7.73 1.53 10
254 15 15 4.43 15 15 7.95 15
TiNG EQUIPMENT DETAIL: 120 EXISTING EQUIPMENT BETAIL: 120 EXISTING EQUIPMENT DETAIL: 20
PE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
40 40 TURER: 40
#{ESERVOIR SIZE 50 IMATERIAL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
(2ESERVOIR CONITION: 70 [|CONDITION OF ENCLOSURE: 70 70
80 80 MONITORING FACILITY: 80
STAND HEIGHT {m): 90 WATER METER MANUFACTURER: §90 90
E 100 100 IMAINTAINED: 100
f] 110 WATER METER READING: 110 110
L 120 120 120
; 150 150 150
! DISCHARGE RA TE ¢ DISCHARGE RATE 5 DISCHARGE RATE &

e, 22/05/2003 Jraye 18H15 bare: | 22/05/2003 frse 18H30 nsze: | 22/05/2003 |me: 18H45
Mgime| Srawdown | Yied | Time | Recavery |Time| Drawdown | Yield | Timel Recavery fTime| Drawdown |  Vield | Time| Rocovesy
Byl e f ows | mel ] b m s eyl B sy ymimy  m)
874 1 1 11.59 1 1 14.76 318 1 20.76

2 9.72 2.04 2 2 1212 2.38 2 2 1533 2 13.60
g 10.38 2.02 3 3 12.49 3 3 16.72 5.1 3 821
- e 10.47 5 5 13.22 2.4 5 5 20.93 5 3.87
7 10.67 2.04 7 7 13.65 2.42 7 7 26.04 5.09 7 2.20
0 10.87 10 10 14.09 10 10 29.45 10 1.57
10.91 15 15 14.35 15 15 29.45 Pl 3.51 |15 1.23
rsrévér EQUPMENT OETAIL: 120 EXISTING EQUIPMENT DETAL: |20 EXISTING EQUIPMENT peTa: |20 1.04
UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 0.88
INDMILL 40 40 40 0.77
l"ump MANUFACTURER: 50 {ENGINE MANUACTURER: 50 CLASS OF RISER: 50 068
60 60 60 0.63
UMF‘ SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70 0.58
, 80 80 80 0.54
PUMP PULLEY DIAMETER {mm): 90 ENGINE SERIAL Na: 90 CONDITION OF RISER: 90 050
100 100 100
' MP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110
[: 120 120 120
MP RPM: 150 POWER RATING (kW): 150 JELEMENT DIAMETER (mm): 150
180
PUMP CONDITION: ENGINE CONDITION: ELEMENT STROKE (mm): 210
ERCKEN 240
OMMENTS: 300
- 420
‘ L 480
540
e 600 |
DID THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 660 1\




| I STEPPED DISCHARGE TEST AND RECOVERY
T160REHOLE HO. - ; T32333 BROIECT: - IENGCOBO FEASIBILITY STUDY
L MLTERNATIVENG. : 0 SITE NAME: QOBA JUNIOR PRIMARY SCHOOL
0 CHRIS HANI DISTRICT MUN
34.22 0.00 |puMPiYBEGSED: |P 100
32.70 ST 0.00 |t |SELAKI
100,000  |cABiG i trom): 0.000 AB PUMPS
185  |DATEMLEVEL (magi: 0.00
; DISCHARGE RATE 1 | Time, | Recoveryd. DISCHARGE RATE 2 Time| Recoveryz DISCHARGE RATE 3 | Time | Recoverys.
L oATE: 23/05/2003  Jifmink}  tmi _ § DATE: | 23/05/2003 [lteminyl ) F oATe | 23/05/2003 - {mitn} fm)
TIME: 07H15 1 L hvE 08H55 1 TIE: 10H35 1
EiTime | Drawdown ¥ielg {2 Time| Drawdown | Yield |2 Thwe! Drawdown | Yidd {12
.i-}_(uz‘nl ) fisy  H3 (m fsy |3 (i tmp 3 sy |13
I 1.62 5 1 5.74 5 1 7.64 5
o3 1.74 1.040 ||7 2 5.98 7 2 10.54 2.090 |7
=l 1.89 1.030 |10 3 6.09 1.510 [0 3 10.77 10
Rs 297 15 5 6.81 15 4 10.91 15
7 2.86 20 7 7.36 1,520 |20 7 11.34 2.070 {20
1 Ho 3.58 30 10 7.69 1.500 |30 10 11.79 30
Jis 419 1.050 |40 15 7.90 40 15 12.09 40
20 4.66 1.040 |50 20 7.97 50 20 12.13 2.050 (50
=110 474 . 60 30 8.00 1.470 |60 30 12.29 60
10 4.86 70 40 8.12 70 40 12.40 70
150 4.96 80 50 8.19 80 50 12.45 2.080 |80
150 5.01 1.030 |90 60 8.31 1.500 |90 60 12.52 90
o 5.06 1.050 |00 70 B.34 100 70 12.63 100
=30 5.09 110 80 838 | 110 80 12.70 110
80 512 1.040 |[120 90 8.41 1,510 |20 90 12 80 2.050 ||120
400 5.15 150 100 8.43 150 100 12.84 150
210 180 110 180 110 180
120 210 120 210 120 210
i 0 Average yield: 1.04 ivs) Average yield: 1.50166667 Average yield: 2.076
e DISCHARGE RATE 4 I Time | Hecovery 4 DISCHARGE RATE 5 Time! Recoverys. DISCHARGE RATE 5 Time | Recovers
Eoars; 23/05/2003  ||: tmim. {mi | OATE: 23/05/2003  {4mi)i g DATE: 23/05/2003 || 4min). )
£ TmE 12H15 1 ‘_ TIME: 1 j TIME: 1 18.45
P Time |  Dravidown Yielg 12 Time| Drawdows .2 Y| Drawdown | Yield 1|2 13.50
o st 83 i) (my wsy |3 ettt 1 el 3 9.11
13.54 5 1 5 1 5 475
I 14.45 238 |7 2 7 2 7 3.62
- 3 14.78 10 3 10 3 10 3.08
5 15.94 2.58 |15 5 15 5 15 2.76
T 16.77 20 7 20 7 20 2.58
40 16.92 30 10 30 10 30 2.36
15 17.27 2.56 |40 15 40 15 40 1.97
{20 17.58 50 20 50 20 50 1.84
‘Ao 19.06 60 30 60 30 60 1.73
0 20.06 256 |70 40 70 40 ' 70 166
50 20.58 80 50 80 50 80 1.58
}0 21.39 2.57 |90 60 90 60 90 152
40 22.05 100 70 100 70 100 1.46
|so 22.57 110 80 110 80 110 1.40
0 23.38 258 (120 90 120 90 120 1.35
100 23.91 2.54 |150 100 150 100 150 1.23
]110 180 110 180 110 180 114
1120 210 120 210 120 210
Average yield: 2.54 240 150 240
' OMMENTS: 300 180 300
I 360 210 360
420 240 420
430 300 480
540 360 540
600 420 600
660 480 660 |
720 ,
780 Average yield: l720 |




CONSTANT DISCHARGE TEST AND RECOVERY

faoREHOLE NO.: T32333 E;;RQJEQT: ENGCOBO FEASIBILITY STUDY CLIENT; -ICHRIS HANI DISTRICT MUN
BALTERNATIVE NO. - 0 F's;;:ggmmg; Q0BA JUNIOR PRIMARY SCHOOL _ '
IDEPTH OF PUMP (mbd): 32.70 ‘i’aummwm 1P 100 opeRATOR: SELAKI
-}NLET DIAMETER {mm): 100 E!?ISTIHG EQUIBMENT:  [WINDMILL CONTRACTOR: |AB PUMPS
A TEST DATE: 23/05/2003 TEST DATE: i 27/05/2003 FFATAL TIVE - PUMPED (min}: S 2880 EtomL TEST TIME fmin): ' 2880
STARTED |TIME: 19H00 | COMPLEYED 'HME ‘ 19H00 TOTAL THE-RECOVERY{mink: 2880 ;iue_nase.ttenn-tu;;: | 2o0g
.[ . _DfS(l.‘HARGE BOREHOLE i OBSERVATION BOREHOLE 1 _DESERVATJDN BOREHOLE 2 - OBSERVATION BOREHOLE 31
u_‘gst_ug:ﬂetghﬁ*_{magli; 0.00 :éio\: : I _ S _ l?.SlO. Lok . i No _ .
CASING DERTH fmbdl): 000 loanueLever ima: DATUM LEVEL {mvag) ATUM LEVEL tmag
Lasi 1p gmm; T T — CASING DEPTH (mba CASING DEPTH imbil:
OREHOLE BESTH (mbdi): ] 34.22 BOREHOLE DERTH - LﬁﬁREHDtE:DEPﬁH.' BORZHOLE HEPTH::
ATER LEVEL(mirdsy: ] 185 kW#TfEE-LEIEEL' ; WATER LEVEL: fwarsrirvaL:
: SaTunievesmagl: 3 0.00 lb:srm:.:gr:mx: o : CISTANCE m): fb;swaw.catmn
‘J:sze.. Brawgaws. | Yield | Recovery ] Time | Drawcawn Recovery Time Drawdown . Recovery. ¥ . Time. Drawdown 4 Recavery .
Guind | g | gt BT W ) TR T o [T ) w |
1 5.00 w87 | 1 1
o 592 2.10 12 |2 2 2
3 8.16 . 17.39 3 3 3
] 201 2.08 REN [ 5 ! 5
F 10.11 6.54 7 7 7
10 10.71 2.11 548 10 10 10
s 10,95 2.08 510 |15 15 15
; ‘o 11.72 491 20 20 - 20
30 12.29 458 30 a0 30
To 12.51 209 451 40 40 40
;la 12.92 4.26 50 ‘ 60 . 60
90 13.30 203 3.98 90 90 ' a0
20 1334 | 378 120 120 120
0 1380 | 211 | 338 150 | 150 r 150
180 1420 2.08 346 180 180 180
“Tho 14,32 3.33 210 210 210
: j40 14 44 323 240 240 240
300 14.53 2.10 311 300 300 300
) 14 62 286 360 360 360
:.,120 14.81 2.07 2.74 420 420 420
]480 15.00 255 480 480 480
o 15.05 2.04 2.46 540 540 540
ho 1519 238 600 600 600
l6s0 15.38 2.09 2286 720 720 720
0 15.85 1.98 840 840 ! 840
JBe | 1578 214 191 960 960 860
840 16.14 184 1080 1080 1080
“po 16.24 211 178 1200 1200 1200
20 16 34 1.71 1320 1320 1320
1020 16.48 209 166 1440 1440 1440
paog 17.14 159 1800 1800 1800
{140 17 24 211 154 2280 2280 2280
1200 1748 1.49 2880 2880 2880
age0 17 57 2.07 1.44
ngzo 17.72 140
1380 18.25 205 138 |
a0 15 18 210 133 |




3
I DISCHARGE BOREHOLE OBSERVATION BOREHOLE1 | OBSERVATION BOREHOLE 2 ___OBSERVATION BOREHOLE 3
h ﬁime ' 'D.,.-a—,;,fu,;n Yinld Recavery Time Drawdown Resovery | Time. Dwriown Retovery: :: FBime : Drawdown Recoyery |
-E {minl. m} {ifs} o . iming - im) =i ACminty {my tmd ¥ Amin): (i {m}
1500 18.37 2.08 130 1500 1500 1500
{nseo 19 68 127 1560 1560 1580
,.311 620 1979 2.04 1.24 1620 1620 1620
1580 20 21 1.21 1680 1680 1680
®740 212 118 1740 1740 1740
.iagg 114 1800 1800 1800
1880 2.08 1.11 1860 1860 1860
T 920 108 1920 1920 1920
éggg 2.08 1.05 1880 1980 1980
Bo 1.03 2040 2040 2040
&.100 2.14 1.01 2100 2100 2100
ﬂ«,so 098 2160 2160 2160
2220 2.07 0.97 2220 2220 2220
1230 095 2280 2280 2280
E’:ao 211 093 2340 2340 2340
2400 2345 : 0.91 2400 2400 2400
2 480 2373 209 0.89 2460 2460 2450
d 520 24 06 0.87 2520 2520 2520
2580 24 41 210 0.85 2580 2580 2580
J540 24 99 0.83 2640 2640 2640
700 2528 2.07 0.81 2700 2700 2700
2750 2534 078 2760 2760 2780
azo 2572 077 2820 2820 2820
J8ao 27 52 213 075 2880 2880 2880
"I_ ESCRIPTION: QUANTETY: HUNIT: DESCRIPTION: QUANTITY:  UNIT
< STABLISHMENT ] S ISTRAIGHTNESS TEST: | ol o
INTER HOLE MOVE > 10 km 35|Km U |VERTICALITY TEST: 9] No
] FROM:  SITE NAME: M JCcASING DETECTION: Mo
3 BOREHOLE Mo: M ISTEEL BOREHOLE COVER: | il No
INTER HOLE MOVE < 10 km: 35/No A |BOREHOLE MARKING: i1 No
7 EMOVAL AND RE-ERECTION OF PUMP HOUSE: 1|Ng R |SITE CLEANING | FINISHING: 1 e
;jEMOVAL OF EXISTING EQUIPMENT: 1[Na. 7 IREPORTING & DATA RECORDING: 1l Ng
RE-INSTALLATION OF EXISTING EQUIPMENT: 1|No SLUG TEST: ol wNo
‘TORK TIME RATE [REPAIRS): 0|Hour LAYFLAT (m): 100
4 TANDING TIME: 0|Heur BOREHOLE DEPTH AFTER TEST: 342
Wﬂ 44' 44 3" LONGITUDE: E 027° 54' 13.5" |SOREHOLE WATERLEVEL AFTER TEST: 184
1351 DESCRIPTION steed s | 2§ s 4 T 51 6 ToTAL: | mecovery: | | RECOVERY TEST
CALIBRATION TEST: {min) (hrs) (m) {min) TIME TOTAL (hrs):  s2.50
Y EST OURATION (Minutes) 13 i5 15 15 i3 1 85| 14z a:a a0 Cal _ Steps cD Total
SEST YIELD (ig) 016 100|152 203 240 4 S6{MAXIMUM (Us) 45 30 l 180 ’ osgo| 3150
lerawoown (m) 234 4a3] 735 1091] 14350 294s{MAXMUM(m) 225 DRAWDOWN TOTALS (CD):
: MLTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
d ZST SURATION (Minutes) go ‘00 100 20 doul 5 57' ttaf 180 ISED
EST VIELD (V) 124 150 208 234 MAXIMUM 5. 25 ] mez| sent
| ZAwLown m) 22l zazl qzes Rk MAKIMUM m) 235
4 ONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
L {min) {hrs) {lis) {m) (m) % {min} (hrs)
'i ZBED l 48 50 S FER | il [ w27 l 2a80 | 1A L2
4 ISERVATION BOREHOLES: No. 720 | 1440 2880 >2880 (min) TOTAL:
of boreholes (min) i (min) {min) or. Time {min) thrs)
| | : |

A sy - L R S T B 0 o AP T P o s
o UNC b A5 b Vi a0k SRS
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- BOREHOLE NUMBER: T32333

| CALIBRATION TEST AND RECOVERY

[idarge 1. | o#s[Discharge 2. |  100|Discharge 3. | 15:|Discharge 4 | 203[Discharge 5 | 2 20|Discharge 6. [ 42557
[~ Drawdown 1: 7354
Drawdown 2 443
Drawdown 3: 7es
= S Drawdown 4 13 31
% === Discharge Rate 1 Drawdown 5. 1435
2 Discharge Rate 2 Drawdown 6 29 48
8 ﬂ o . = e RECOVETY Duration 1: 15
! a '-‘;J -20.00 = ~w Discharge Rate 3 Durat.n:m 2 15
i -25.00 ,'x} - Discharge Rate 4 gurat!on 2 1?
i -30.00 = ) _ uration 4. 15
b - Discharge Rate 5 Duration 5. 15
' =35.00 Discharge Rate 6 Duration 6 10
TIME (t) IN MINUTES = Recovery (m). 0 50l
i.’ Recovery (min) 50
= STEPPED DISCHARGE TEST AND RECOVERY
Jscharge 1 | 10i[Discharge 2 [ 130%67[Discharge 3 | 2073[Discharge 4. | 2%4[Dischargs 5 | Discharge &
o ¢ Drawdown 1 515
& 0 100 200 300 400 500 600 700 e Discharge rate 1 Drawdown 2 3 a3
< 0.00 = . Orawdown 3 1284
= 0 = T — = arenig i DISChEI’gE rate 2 Drawdown 4 23 84
% -5.00 Discharge rate 3 Crawdown 5. 0,60
& @ -10.00 Drawdown 6
S 4500 - Discharge rate 4 Duration 1 0
= : Racoven Duration 2: 100
;.L.': = -2000 == ’ Duration 3 100
i- -25.00 Step 2 Duration 4 30
& 3000 - Step 3 Durstion 5
- ‘ B . . St Dursticn 8 i
TIME (t) IN MINUTES sy Facovery m . ”
= [Recovery (min). | 130

CONSTANT DISCHARGE TEST AND RECOVERY

v W[:-]_ ) (s) f-n drRESﬂ—; e

.

ate tested 23/05/2003  |Water level {mbgl) 1.85 Depth of pump (mbgl) 32.7
D dyration 2880 CD discharge rate 2,09 CD drawdown 27.52
;-jble drawdown (m) 30.85 % Recovery after CD 97 % after [ 2880 min

O ey

5,
Y

=
T

=—Recavery

e Constant discharge rate

JJNFORMAT!ON

HiL #5205

-t




CALIBRATION TEST AND RECOVERY

|EC/T11/007 PROJECT: ENGCOBOQ FEASIBILITY STUDY
T32396 SITE NAME: NKONDLO
CLIENT: CHRIS HANI DISTRICT MUNICIPALITY
65.90 k| 584 | iSED:{BP 40
57.30 0.24 {PIETER MUNYAI
: {mons 100.00 180.00 | __|AB PUMPS
STATIC WATER LEVEL fmba). 0.54 048 _ IsupeRwisor:  |CJ VAN DER WALT
:—1;} DIS(;HARGE RATE 1 _ DIS(?HARGE RA _TE 2 _ DIS?H_ARGE RATE 3
™ are 1 09/05/2003 frme: = | 09/05/2003 frme: 12H45  foara: | 09/05/2003 frre: 13H00
Tine| Drawdown | Yield | Timal _Deawdown | Yield | Time| Rocovery | Time| Drawdown | ¥iele | Time] Bocovery
'F e s | imin} oy | sy Lmindl g o] ey sy tmiod]  gmy
5h 0.63 1 1 1.33 1 1 3.06 1
T 0.68 2 2 1.49 2 2 348 2
i3 0.70 107 |3 3 1.60 182 |3 3 3.85 3
&ls 0.75 5 5 1.74 5 5 454 345 |5
Iz 0.79 106 |7 7 1.75 18 |7 7 4.70 7
= 0 0.82 10 10 1.80 10 10 4.78 3.46 |10
s 0.85 15 15 1.85 15 15 4.94 15
WexisnG EouiPMENT DETAL: | |20 EXISTING EQUIPMENT DETAIL: 120 EXISTING EQUIBHENT DETAIL: 120
_ITYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC |30
ol f 40 40 TURER: 40
*“:‘1 ESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
1QEESER\."OIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
= 80 80 MONITORING FACILITY: 80
lSTAND HEIGHT (m): 90 WATER METER MANUFACTURER: (90 90
100 100 MAINTAINED: 100
P3| 110 WATER METER READING: 110 110
ﬂ' 120 120 120
. 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5§ DISCHARGE #ATS 5
joate § 09/G5/2003 frue: 13H15 bate: | 09/05/2003 fre: 13H30 nats: | 09/05/2003 e 13H45
ko] Drawdown | vieid | Timel Recovemy | oimel Drawdown | Yiele | Time] Reovers JTime Orawdown | Yield | Time| Recovery
S I T T T T N L we)  imig] )
b 5.12 1 1 16.18 1 1 32.50 1 48 80
2 543 389 |2 2 17.68 587 |2 2 35.40 646 |2 30.90
A 8.38 44 |3 3 19.35 3 3 4170 3 15,54
= 9.92 442 s 5 21.20 585 |5 5 47 82 547 |5 3.87
7 11.72 7 7 23.75 7 7 55.74 7 1.99
10 12.57 443 |10 10 25.47 10 10 56.84 10 1.65
25 1430 | 15 15 30.28 15 15 56.84 P 4.85 |15 1.38
EXISTING EQUIPMERT DETA: 120 EXISTING EQUIPHMENT DETAIL: 120 lExisivg EQUIPHENT DETAIL: 120 0.95
SUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30
'EiAND PUMP 40 40 40
i;UMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50
L 60 60 60
_}UMP SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70
F 80 80 80
PUMP PULLEY DIAMETER (mm): |90 ENGINE SERIAL No: 80 CONDITICN OF RISER: 80
1 100 100 100
lUMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110
312 120 120 120
- ]UMF' RPM: 150 POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150
180
FUMP CONDITION: ENGINE CONDITION: ELEMENT STROKE {mm): 210
= 240
OMMENTS: 300
" 420
l_ 480
] 540
X 600
DID THE BOREHOLE PRODUCE ANY SILT / SAND /{ GRAVEL ? 660
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i STEPPED DISCHARGE TEST AND RECOVERY
%zréz}i&ms MO EC/T11/007 PROJECT: |ENGCOBO FEASIBILITY STUDY
FERNATIVE NO 732396 STENAME:  [NKONDLO
- 0 forenT. |CHRIS HANI DISTRIGT MUNICIPALITY
R RE 65.90 Hitmbel: | 584 |PUMP TYPEUSED: |BP 40
T‘P‘E‘HDFFUMP {mbar: 57.30 cx&s & HEIGHT (maglh: 0.24 |OPERATOR: PIETER MUNYAI
i:@mp INLET: ENAMETER#mm!. 100.000 J 20 Ammk 180.000 CQNTRACTQR; AB PUMPS
ATIC WATER LEVEL (mbidi}: 1.49 6&%&&5 LEVEL (magll 0.48
11 DISCHARGE RATE 1 Time| Rocovaryf DISCHARGE RATE 2 Tire| Recovery2 . DISCHARGE RATE 3 Fime | Recoverya
P DATE: 09/05/2003  Fimin) {ml. OATE: 09/05/2003  |lmim) e mmz 09/05/2003 [t gmin} {my
hﬁe; 14H30 1 e 16H10 |1 BvE: 17H50 |1
;-” me | Drawdaws Yield 42 o Emwdcwﬂ Visie  fi2 Time| Orawdown | mld 2
i) {k: filst  #3 i fiisy 43 r_minx {r) Hfsl 3
ig 1.54 5 1 515 2.910 |5 1 13.60 3890 |5
3 1.76 1.270 |i7 2 577 7 2 14.20 7
3 1.97 10 3 6.47 10 3 14.68 4.450 |10
i_?_ 2.15 1.550 |15 5 7.08 3.170|[15 4 15.82 4510 |15
= 2.20 20 7 7.57 20 7 18.80 20
' 2.45 1.570 [i30 10 7.91 30 10 22.00 4530 |30
15 3.00 40 15 8.27 3.150 |40 15 24.01 40
EE 3.10 50 20 841 50 20 27.25 50
) 3.16 1,570 |60 30 8.92 60 30 30.90 4520 |l60
) 3.21 70 40 9.38 3.160 |70 40 34,56 70
{50 3.24 80 50 9.70 80 50 38.10 80
B 3.31 1.550 |20 60 10.70 90 60 46.00 4500 [90
5 3.36 100 70 10.80 3.150 |[1100 70 4980 100
Iso 3.40 110 80 41,12 110 80 5341 110
e 3.44 1560 [1120 90 11.50 31470 (120 90 55.80 120
0 3.49 150 100 11.75 150 100 55.80 Pl 431 [[150
1110 180 110 180 110 55.80 PI3.79 [180
l120 210 120 210 120 55.80 P13.50 [210
Average yield: 1.51165887 - Average vield: 2.11833321 Averaqa yiaid: 4 -4
= DISCHARGE RATE 4 Time| Recoveryd . DISCHARGE RATE § Time! Recoverys. DISCHARGE RATE 6 Time | Recovery
{_ pate 09/0512003  [imm{  (mi DATE: 09/05/2003 |[Himinii  tm DATE: 09/05/2003 | imin} | tm
T 1 TIME: 1 TIME: 1 36 91
=»_lma . Drawéawn Yield {2 ; Emwdawn ; 12 Tima Drawdawn Yield {12 20.33
E s st {3 e | s 13 min)]  (m) sy 3 10.12
5 5 1 5 5.15
- 7 7 2 7 4.00
I3 10 10 3 10 3.68
e 15 15 5 15 .65
20 7 20 7 20 361
§70 30 10 30 10 30 3.47
lis 40 15 40 15 40 320
) 50 20 50 20 50 3.10
50 80 30 50 30 60 2.99
140 70 40 70 40 70 2.90
i 80 50 80 50 80 283
) 90 60 90 60 90 274
70 100 70 100 70 100 268
) 110 80 110 80 110 2.63
h] 120 90 120 90 120 57
(100 150 100 150 100 150 249
110 180 110 180 110 180 2.4
20 210 120 210 120 210 2 31
- Average yield:  #DiViQ! 240 150 240 2
COMMENTS: 300 180 300 209
360 210 360
= 420 240 420
480 300 480
- 540 360 540
- 600 420 600
L 660 480 660
58 ?20 o = P L N | (L s
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}_ CONSTANT DISCHARGE TEST AND RECOVERY —I
QREHDLE NO.: EC/T11/007 J;ameerr: 1ENGCOBO FEASIBILITY STUDY [fc.ussw: :lCHRIS HANI DISTRICT MUNICIF
" JALTERNATIVE NO.: T32396 . ~ ES!TENME NKONDLO I
DEPTH OF PUMP (mbd]): 57.30 PUMP TYPELISED BPF 40 OPERATOR: PIETER MUNYAI
LLET DIAMETER (mm}); 100 EXISTING EQUIPMENT: HAND PUMP jmr;gp._s;;;om ~_|ABPUMPS
TEST DATE: 10/05/2003 TEST ' ﬁniﬁz - 14/05/2003 %&TALTEIME.-,E[;MHEQ;MM: ; 2880 j?.m'-.n.w*st TMEming: | 5760
!' STARTED |TIME: 06H30 COMPLETED |TIME: 06H30 Eﬁ.LTAL TIME-RECOVERY{min): 2880 Amne;eggusm ¥y 200
DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
C dhse HEONTImeg: 02¢ o - fo.: | _ o,
icgsms DEPTH.(mbdl): { 584 DATIY LEVEL (magi: DATUN LEVEL (gl DATHIA LEVEL {(magli
| A5INGID mm): 180.00 E#S!NG;SB.EETH:WB&!: FOASING DERTH:tmbdl): -f:-"-ﬁSE‘-EG-DEF?EH-Inﬁ:dn'
38 OREHOLE BEREH: (mbd): §5.90 lhﬂRﬁﬂQhE;HEEIﬁ:: lEQREHﬂLE DEFTH FEOREHQLE . DERTH |
Er_en.u.suﬂimarﬁx el 185 B’f&?ﬁﬂzhﬁ‘iﬁh‘- WATERLEVEL: Ewnn—:R.LE.v&L:
:}g_uw_svsum.gw 0.48 i::_s;rm;‘:a;m). IZ STANGE {mi: IDISTANCE {m):
%‘m-ne- Brawdown Yisla Recoyery Fime, . Crawdown Recovery 1 Time. | Drawdown _Recovery 3 Tine | Brawdows Recovary..
B U oy | tmin i) Gy tenn {03 Aty F miny unf it
':L* 1.01 18.95 1 1 1
4 1:53 16.85 2 2 2
3 1.94 1.92 1221 3 3 3
3 2.49 202 682 |5 5 5
J‘ 2.96 639 7 7 7
J 10 3.23 6.32 10 10 10
:‘15 360 2.01 630 |5 15 15
:4’0 378 6.24 20 20 20
E 3 57 318 30 30 30
o 417 508 40 40 40
;:'E‘O 4.33 2.00 524 60 60 60
JEO 474 576 30 90 30
20 437 2M 3 30 120 120 120
(50 312 548|150 l 150 150
180 539 2.00 5.35 180 180 180
'74!10 558 5:25 210 210 210
—,l.40 579 2.01 515 240 240 240
300 823 496 300 300 300
ti’iﬁu 8.77 476 360 360 360
-i‘zo 7.07 2.02 4.59 420 420 420
480 7.35 4.43 480 480 480
Fao 773 430|540 540 540
[0 8 00 2.00 415 {800 600 600
660 8.37 4.04 720 720 720
...LZO 8.56 2.03 3.92 840 {840 840
-?1'30 918 3.82 960 960 960
840 953 2.00 373 1080 1080 1080
! 00 892 3.64 1200 1200 1200
60 10.12 359 1320 1320 1320
1020 10.36 z 3.45 1440 1440 1440
HUBU 10 .54 336 1800 1800 1800
140 1073 189 336 2280 2280 2280
|1200 10.92 317 2880 2880 2880
b;_?.‘S_o 1111 139 3.08 I
«1'320 1130 298 j
§1380 | 11.48 290 |
el 440 1168 2032 2.33 |
i

sm——
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DISCHARGE BOREHOLE _ ____OBSERVATION BOREHOLE {1 OBSERVATION BOREHOLE 2 0BSERVA TION BOREHOLE 3
. lDraW.cto_W_n Yiekt Recovery ; 'ﬁmé ‘Br:awctow_n. Recovery Tims. Drawdown Recavery 7 Time Brawtiows snm
{tm) {He} fmy frrting ) imy .- fmint b i (i) {m} {m).
11.82 2.04 276 1500 1500 1500
560 12.01 270 |1se0 1560 1560
520 12.56 202 284 f1s20 1620 1620
J1680 1312 256 |1680 1680 1680
' 1740 13.66 2.00 250 {1740 1740 1740
- ,"—,’aoo 13 99 242 |1s00 1800 1800
hgao 1433 2.00 235 |1860 1860 1860
<320 14.75 2.01 2.28 1920 1920 1920
= ’E'.Jaso 1566 200 222 1980 1380 1980
lzg.:u 16.57 2.15 2040 2040 2040
7?.100 17.48 2.01 209 J2100 2100 2100
&1150 17.98 2.04 2160 2160 2160
Eﬁzo 18.64 2.00 198 |z220 2220 2220
- 280 19.22 1.93 2280 2280 2280
- o 19 80 2.01 187 2340 2340 2340
2400 20.38 181 2400 2400 2400
" 480 2007 |, 176 |2as0 2460 2460
11520 21.55 200 170 J2s20 2520 2520
2580 22.14 1685  §2s80 2580 2580
Lo 2273 158 |2640 2640 2640
00 23.31 2.02 153 |2700 2700 2700
2760 23.90 148 |2780 2760 2760
u?azu 24 50 201 142 {2820 2820 2820
- o | 2542 137|280 2880 2880
escripTion: QUANTITY uNiT: DESCRIPTION: QUANTITY. _ UNIT
i‘i‘:S"FABL\SHMENT 2iSum S ISTRAIGHTNESS TEST: ' ol Mo
INTER HOLE MOVE > 10 km i 45|Km U lverTicaLITY TEST: 9] No
: FROM: SITE NAME:|CLARKBURY M ICASING DETECTION: 11 No
BOREHOLE No:|EC/T12/008 M ISTEEL BOREHOLE COVER: 1l No
INTER HOLE MOVE < 10 km: a|Mo A |BOREHOLE MARKING: 11 No
WEMOVAL AND RE-ERECTION OF PUMP HOUSE: 1 |No R ISITE CLEANING / FINISHING: 0l No
EMOVAL OF EXISTING EQUIPMENT: 1|No Y  |REPORTING & DATA RECORDING: 11 No
RE-INSTALLATION OF EXISTING EQUIPMENT: 1[Na SLUG TEST: 0 No
1ORK TIME RATE (REPAIRS): 0{Hour LAYFLAT (m): 100
A TANDING TIME: o]Hour BOREHOLE DEPTH AFTER TEST: £5.84
MT:TUDE: 5317 39' 457" LONGITUDE: _E 028° 14'0g.2" BOREHOLE WATERLEVEL AFTER TEST: 2.6
~=Stoescrerion  steef 4§ oz | s | s [ 5 1 & | TOTAL: | RECOVERY. RECOVERY-TEST
CALIBRATION TEST: {min) (hrs) {m) {min} TIME TOTAL {hrs): 48.00
EST DURATION (Minutes) 15 15 15 15 15 e ssl 142 2 95| 20 Cal _ Steps cD Total
~EST YIELD (ifs) 107 181 346 az8 586 5 JTiMa‘%tMUM is) &5 20 I 300 I zaacl 2880
JPFAWDOWN {m) 285 185 434 1430) 3028 58 a.:lm.ax:mum im 88 DRAWDOWN TOTALS (CD):
JHULTI-RATE / STEP DRAWDOWN: AVAILABLE uTIL- %
—E5T DURATION (Minutes) 100 100 120 3200 5 33[ 209 300 ISED
TEST YIELD (ifs) 131 112 440 MAKIMUM (fs) 34 4 53 2510 1228
|RAWDOWN (m) 35( 1175 ssa0 MAXIMUM m1 558
JDNSTANT DISCHARGE TEST TEST DURATION TEST.YIELD DRAWDOWN RECOVERY:
(min) {hrs) (Iis) (m) {m) % (min) (hrs)
a_ 2280 28 00 126 2512 137 ! 34 32 2830 | s
JBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL:
of boreholes {min) {min) {min) nr. Time (min) {hrs)
"g 3 i 100




BOREHOLE NUMBER: EC/T11/007

ﬁg: CALIBRATION TEST AND RECOVERY
: ischarge 1. | io07|Discharge 22 | 181|Discharge 3. | 346|Discharge 41 | 428|Discharge 5. |  586|Cischarge 6: 6465
i Drawdown 1 085
l 0 20 40 60 80 100 120 Drawdown 2: 1.85
3t 0.00 Drawdown 3 494
z T T — Drawdown 4 14.30
v :u.; -10.00 ) Drawdown 5 3028
| z@ 2000 ~~—Discharge Rale 1 Brayvdown 6 36 84
" 22 3500 ——Discharge Rate 2 Duration 1- P
8 " Recovery Duration 2: 15
B 2 = -40.00 —— Discharge Rate 3 Duration 3: 15
I % -50.00 Discharge Rate 4 Durat!on 4: 15
1 50.00 . Duration 5. 15
———Discharge Rate 5 Duration & 10
= TIME () IN MINUTES - Discharge Rate 6 Recovery (m): 0.95
| Recovery (min): 20
B STEPPED DISCHARGE TEST AND RECOVERY
.Jischarge 1: | 1.51187|Discharge 2. | 311833|Discharge 3; | 2 4]Discharge 4: | |Discharge 5: | Discharge B:
= Drawdown 1 349
I 0 100 200 300 400 500 600 700 Crawdown 2: 1175
3 0.00 === Djischarge rate 1 Crawdown 3: 55.80
zZ Q\‘ Drawdown 4: 000
) +10.00 Discharge rate 2 Drawdawn 5 0.00
I = -20.00 Drawdown 6
T2 ¥ 3000 . Discharge rate 3 Duration 1: 100
[ 8 E ' Duration 2: 100
- 2 = -40.00 =—=Recovery Duration 3 120
l § -50.00 Duration 4
7 = -60.00 s Step 2 Duration 5
L Duration 8
= TIME (1) IN MINUTES Step 3 Recovery (m} 208
| Recovery (min) 300
- CONSTANT DISCHARGE TEST AND RECOVERY
1
l‘_ 1 10 100 1000 100QcC
w0
B
l = -10
] @ 15 ====Constant discharge rate
I = P \
-2 20 Recovery
l 9]
a
1 2%
4 & a0
l TIME (t) IN MINUTES
1 EST INFORMATION
{Date tested 10/05/2003 |Water level (mbgl) 0.54 Depth of pump (mbgl) 57.3
J_’*;Q duration 2880 CD discharge rate 2.00 CD drawdown 25.12
\vailable drawdown (m) 56.76 % Recovery after CD 95 % after | 2880 min
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FINAL REPORT: ENGCOBO GROUNDWATER STL DY

APPENDIX B

CHEMICAL WATER ANALYSES DATA
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e

R s

:_‘q“. 2 i

[ F by

R

Chemical piuperties

Chris Hani Groundwater Study - Phase 2
Borehole Id T32314 22 CO
Date Sampled 7-May-03 CCOA (o
Drinking water class 2
Sample Number 15363
Class
G 8| Vibleorganiems b 0.
e 3 2| Faecal coliforms 1.00 2
sl T i e e e
= 0 &} Total coliforms 1.00 1
— ! Electrical Conductijvity EC mS/m 60.00 0
Tl I e e B o e iy Rt sty
@ 5  |.TotalDissolved Salts 151 - mg/l ... 303.00 0
o i i ]
i pti Value aclllessssscommmmsaniss ks 0| - I
Turbidity NTU 0.31 1
_Arsenic . As mg/fl 4 0 |
Cadmium Cd mg /| 0

Chemical properiies
(not required for the clasification

of domestic drinking water

supply)

Sodlum Na L mg/l 4 5000 ¢ C——
Sulphate SO, mg /| 2.00 0

Zinc Zn mg /| 0
Ammonia NH mg /| 0.01

Phosphor
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Chris Hani Groundwater Study - Phase 2

Chemical properties

Borehole Id EC-T12-008
Date Sampled 7-May-Q3
Drinking water class 1
Sample Number 15364
Class
—r . .
' 32 oganle orpanlens e 4 0
© 8 21 Faecal coliforms 0.00 1
L5 of R e e P e
= 0 ao| Total coliforms 0.00 1
w0
T O
oz
B Q
> o
o2
o
Turbidity NTU 0.66 1
__Arsenic o As oot A 0|
Cadmium Cd mg /]l 0

Chemical properties
(not required for the clasification

of domestic drinking water

supply}

Ammoaonia NH |
| _PoAlalinty  Caco,
| M- Alkalinity  ____....CaCOo3
| Calcium Hardness = CaCO3_
. Magnesium Hardness ___ CaCO3__
| _Carbonate ______..£aC03
____%!icarbon_a_!fge__ _ .'-rfcg_j _____
1L FIR . . S

Phosphor PO, asP
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Chris Hani Groundwater Study - Phase 2

Phosphor P0,asP

Borehole Id ECI/T11/003
Date Sampled 11-Apr-03
Drinking water class 4
Sample Number 15026
Class
T 8| _Viable organisms 0
. = B 1t IR Tttty Rttt
g 2 8| Faecal coliforms 14000.00 4
e L= |5ttt ity ittt
= ‘_g a| Total colifoarms 25000.00 4
o Electrical Conductivity EC mS/m 194,00 2
. e ittt mieieieieile i
2 5 _.Jotal Dissolved Salts oS mg/l o 87100l L
- 0
e |eBHIE .7 (I WO .| N L
Turbidity NTU 0.32 1
CArsenic o As o mald 0 ]
BT L] 1L PSR - - KNG ..:.1/ W SO N, 0 ...
= L1 N, - | NSRS 11 1 W W 81.00] ! 0
Chloride L s R 40300 2
Copper o CU A (0 P I, NN 0 ...
© JFluoride 1 LA I - |
8 fdon. o Fe o oman |ooral U
g Total Hardness E:?_CQ 3 mg /| 345 00 2
E __Magnesium Mg mg /| 47.00 1
I L L ... - . | N, N
2 _Manganese Mn_. ma/l L] Q]
= Nitrate e N mad L 760 T
Nitrate NO ; mg /| 0
Potassium K mg /| 9.40 0
o
2
B G
8% =
c d o
[T =
§2£=
[ ol T
223
3F
-3 E
Q g =
= kS|
£
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Chris Hani Groundwater Study - Phase 2

21271 T= 0003
Borehole Id T32333 Qoba J.P. School
Date Sampled 30-May-03
Drinking water class 2
Sample Number 15748
Class
BE| Viableorganisms .. PP . WU S
g g 8| Faecalcoliforms . o300 2 ]
= 0 Q
= 2 a| Total coliforms 9.00 1
_a Electrical Conductivity EC mS/{m 26.00 0
= 1 e e
R .JotalDissolved Salts 708 . mg/l | 123.60) 0 .|
> L
&2 |.pHNale P L] R N
Turbidity NTU 0.68 1
_Arsenic AS ma/t ] 0 ______]
JCadmium _Cd ma/l 4 0. .
Laleum L& meft 13001 U —
Chloride e B g 5400 O]
_Gopper ... Cu o mgit A B ]
B JForide o E L mg/l 4] 0.25] ! o .
5 |won o Feo mo/t o 028 2
& TotalHardness  CaCO;  omgil | 3830 3]
S _Magnesium Mg oma/t | 890 ! 0.
E _Manganese Mn ____mg/l AV L0 ]
© Nitrate N omall | 022( o |
Nitrate NO; ma/l 0
_PoasEiim, e e B ma/l 080 ! 0 ]
Sodium Na g 22000 0 |
Sulphate SO, mg /| 17.00 o]
Zinc Zn mg /| o}
& Ammonia L NH mg /| ]
| 12 P - Alkalinity €aco, mg /1 102.00
w = 3 ‘‘‘‘‘ e """ T
Z2 2 M - Alkalinity €aco3 mg /!
O 0 C [T T T T T T T e e e
SvEx | CalciumHardness _ CaCO3 ____ _ _mg/i \ 3200 |
§5 95 | MagnesiumHardness  Caco3 . ma/l_|_....37.00 |
= wm
EB Y Carbonate CaCo3 mg /|
N thtns ittt ittt Rt
ol R R .. M. - SO WO
50 |.Biliea S mg/t 4]
= Pheosphor PO, asP mg /|

e A T e
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Dalasile Police Station

Borehole Id EC/T11/001
Date Sampled 9-Apr-03
Drinking water class 4
Sample Number 14983
Class
@ ©| Viable organisms Q
R e e e e e e e e e S R R
© § 2| Faecal coliforms 0.00 1
LT pamebieashab it e b B e e
=18 a| Total coliforms 2.00 1
W Electrical Conductivity EC mS/m 50.00 0
L i ety Hti
£t Total Dissolved Salts oS o mgfl 251.00| 0
i < R N e e R e L e e e s it e a it
g |.pHvale  PH TR F— 8.40 L —
Turbidity NTU 1.40 2
ABISEEL e e AL s T
(Ladmivm o Cd o mell
JCaleum G
LLhloride Gl melt ) 3E.00
Copper B mgll ]
3 _Fluoride
E Iron
=
e
2
E
[1F]
oy
&}

Sulphate 50, __ mg/l 0
Zinc zn mg /| 0
= __Ammonia NH 4 _ mg/l c.08
ik P - Alkalinity CaCo, ma /| 162.00
N B L R ol L - . N z2od R
SBS | MoAkalnty  CacO3 mg /|
L e e e e e e T s e
S2Ex | CalciumHardness CaCO3 __ ___ mg/l | 1500 |
585 |.Magnesiumbardness  CaCO3  mail | 580 ]
ET @ Carbanate CaCo3 mg /|
L .= E """""""""""""""""""""""""""""""""""""""""""""""""""""""""""
=32 i t HCO |
© g3 WL N L. .. S KSR (A N
s ° | Siliea S el ]
= Phosphor PO asP mg /|




Mhiopekezi
Borehole Id EC/T11/002
Date Sampled 05/04/03
Drinking water class 2
Sample Number 14984
Class
w ©| Viable organisms 0
. i ittt e
2 & 8| Faecal coliforms 7.00 2
— o (it B
=3 5| Total coliforms 19.00 2
— o |..Electrical Conductivity __ EC mS/m N || W LI
o .0
sz __Total Dissolved Salts ms mg/l 366.00) | o]
> 0
g2 |.pHValue BH e L3]I 0 ]
Turbidity NTU .25 1
LArsenic S R 11,/ NN U N S
Ladmium S, mg/t {1 * -
WLalgum o Ca mg/l ) 8980 ¢ I
Chtoride mg/l {5800 E—
Copper - ! S —— i< H SO, SRS N -
o Fluoride E mg /| 0.35 0
@
(=}
e
T
2
E
@
O
= Ammonia NH | mg /| 0.08
L83 | PoAkalinity o ma/l 1 . 22800 ]
85 | Moakalny o Cacod o oomart oL
o £
& o £ | Calcium Hardness ..ceco3 o mell 172000
%‘ E E § Magnesijum Hardness CaCO3 mg /| 122.00
el I e e T B
3G |.Cabonate . CacO3 ... AN N R
52§ | Bicabonate  HCO: Mol ]
L T - NN RSe 1| S WS——— p—
£ Phasphor P0,asP mg /|
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Borehole Id EC-T12-004
Date Sampled 10-Jun-03
Drinking water class 2
Sample Number 15926
Class
LI L S SR SRR RO Q...
§ 8| Faecaleoliforms ] 700 : 2]
= o a| Total coliforms 13.00 2
_w __Electrical Conductivity EC_______ ms/m | 29.00] | 0]
8% | TotalDissolvedsans oS mgl 1aso0] o |
£ lpuvawe oMl r4al 0|
Turbidity NTU 0.59 1
| Arsenic L As ma/l oS 0 .|
| _Cadmium . Cd mafl O]
JCaleum Ca . ..ma/l | 2200 0 |
|..Chloride o, H—— B:alci B PN N 45008 0.
Copper o Cumal ] S
ki _Fluoride ________F g/l 063 ! 0 _...]
3 | lon o Fe mgil | 015 I
& _JotalHardness = _ CaCOs ..meit | send o ..
8 | Magneswm Mg omglt | 830 0 |
§ | Manganese o omgn || o]
° |Mtte A mg/l. | .02 0 |
| Nitrate  NOs 1,5, PR YR | S
Potassium K mgll 0s8l 0 |
Sodium . Na mg/t 42300 8]
_Sulphate 0 SOs meft 200) ! @ ...
Zinc zn mg /| 0
< Ammonia NH __frj.g_j_[ _____ 004 |
B& | PoAemmy cecO,  mgi | eool ]
8% | M-Akainty Ceco3  omgrt | ol
§5%< | CalclumMardness  CacO3 mall | sso0 |
s 55 & | _MagnesiumHardness  CacO3 mg/l | 3400 |
a1t
E®Q | Cahomate  _  ....GaCO3 1o AN VRS PSSP
R RS S . . ———
%0 | _Silica S mal ]
= Phosphor PQ,asP mg /1
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]
Borehole Id EC-T12-009
Date Sampled 10-Jun-03
4 Drinking water class 1
Sample Number 15827
En
Class
E @| Viable organisms 0
= e e N
© 22| Faecal coliforms 0.00 1
1 81 gl L s RNy o Losa
= & al| Total coliforms 0.00 1
= 8
e Sz
:
&g
- Turhidity NTU 0.37 1
2 Arsenic As ma/l VO
18]
T
0w
R
1a a
w©
L2
E
o
O
!
i .
Sulphate S0, N mgil 15.00 0
Zinc Zn mg /| 0
wild
& Ammonia NH _ mg/l | 012 ]
1 B P - Alkalinity CaCo; mg /1 302.00
i B I B ettt il et A
a 222 | M- Akalinity Ccacos3 o |
R i o e S R
SoZx | CalciumHardness  Caco3 ______ mall L . e | —
] =% E & | Magnesium Hardness CaCC3 mg /| 103.00
(5 G e e e e T
- EB Y Carbanate CaCQ3 mg /|
T I e e IR T
1 R N U —
J =5 L@ . B mg b
. £ Phosphor FO,asP mg /1
=
L3
wr




'] Nkondlo
2.128C¥7 060y
Baorehole Id T32396
] Date Sampled 15/05/2003
- Drinking water class 2
L] Sample Number 15534
H
Class
8| Viableorganisms SO S SO N
2 83| Faecal coliforms 0.00 1
2% o R e e e e e e e
=Z 0 4| Total coliforms 0.00 1
; _ @ ..Electrical Conductivity  EC . mSim 1 ... €6.00 0
L L I [ e e e R e e e ey R i S e i
55 |.TotalDissolved Salts 08 mg/l_ 32900 ! 0 ...
> 0
7 T2 | pHvale - ARORINTN S 828l ! S
& Turbidity NTU 1.50 2
— Arsenic As mg /| 0
- 1]
O
- =
3 1]
> O
2
- =
g
—_ £
@
L
O
e
s
=
= A WO to iy OO .. NN .- 0.0 | WSROI, PR
= g2 P - Alkalinity CaCO; mg /|
5 L i R T L E R
- 222 | M-AKkalinity CaCO3 mg /1 23500
ol I e | e B iy
goEo Calcium Hardness CaCO3 mg /| 24.00
@2 e L. DG FATONesS:. e LBG e T LI I -5, 71", E—
——y (o B e —
G355 | MagnesiumHardness  Ccacoz . mast | 100l |
= EZD Carbonate CaCQ3 mg /|
O .= = | [TTTTemmTmTmommmmes = on o 5 gRgalEce e bdiros Bitib ittt et sl
_ 58§ | Beaonate MO,  omgst | T
5% | Sliea Siee. M L]
P B Phosphor PO, asF mg/l
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KwaSandile
Borehole Id EC-T11-007
Date Sampled 15/05/2003
Drinking water class 2
Sample Number 15535
Class
| Eg Viableorganisms oo 0 ]
© 3 3| Faecal coliforms 6.00 2
2% o7 e e e s Ry
= 5 a| Total coliforms 11.00 2
_ Electrical Conductivity EC mS/m 38.00 0
w g e Iy Ittt
2T __Total Dissolved Saits s o mg/l | 195.00| 0
S 1 e e TR
cf |.pHvawe BH L% . N
Turbidity NTU 5.30 2
Arsenic As mg /1 0
7]
o
@
=
e
=)
g
£
u
O

Chemical properies
(nol required for the clasification

of domestic drinking water

supply)

Bicarbonate
Silica

Phosphor

1 o Pe o) igeds \igy !
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{f #HREF!
Borehole Id EC-T11-008
i Date Sampled 22/05/2003
& Drinking water class 2
“‘E‘ Sample Number 15638
4
Class
e El © | _Viable organisms 0
i PR~ ittty Mttty mle e DL DR L E LS
i g & &| Faecalcoliforms 0.00 .
L o i s ittt ninninteiini ety
S 3 &| Total coliforms 2.00 1
ey
¢ _ow» Electrical Conductivity EC mS/m 3500 0
S ey Heieletiei et B LR LR
A _Total Dissolved Salts ™S mgit 17300] ¢ S
> o
oA N N |, (O, S, 227 N— 2 N—
] Turbidity NTU 0.55 1
Arsenic As mg/l_ | 9

i

-

Leitial
Chemical jnoperties

o

] Zinc
! £ Ammonia NH , ma /|
- %3
f (S
1 5o %
— oo
[ =
§2E% | CalkciumHardness CaCO3.  mg/l | 6700 |
. S2E
§805 |-Magnesumbardness  Cacos  mert | ssool ]
) =88 [ Cabomate o CacO3  omgit | ]
5g§ | Beabonate Hco, mgn | [T
L 5% | siea s ma/t ]
o = Phosphor PO, asP mg /| |
1
@
]
1

e




122550

[ _.i

oy [ ey

P

| pes

zezh e | L t L |

B

Gobhoti
Borehole Id EC-T12-005
Date Sampled 27/05/2003
Drinking water class 3
Sample Number 15724
Class
§ 3| _Viable organisms 0
R o e R i ittt Bttty
2 g 3! Faecal coliforms 0.00 1
Lo of T i ity Bttt
= 8 al| Total coliforms 0.0C 1
g |.ElectricalConductiviy _£C____ mS/m_ | 1800l o |
o
B & _Total Dissolved Salts | _ TOS e mg/l 1 ....78:00 0 ]
2 0
g |.pHvale L2 A PSS W 98 . .: 2 ]
Turbidity NTU 0.55 1
Arsenic As mg/l 0

Chemical piuperties

R L Sl S Tt DA T O, ot b e St = O TR T 2T

8
=
g
ne @
v 2
=0 o
3G E
S2ED
Q- - o
T8 a5
u""-.% 5
=0 m
c o @
uj.:E
.Cg_o
Ue-a
L o e 3
5 © Silica SEo o mg/t 4
=
= Phosphor PO, asP mg /1
sny

—m_'_ - S



4 Chris Hani
) Borehole Id EC-T12-004
= Date Sampled 23-Jul-03
2 .. Drinking water class 2
Sample Number 16698
N
B H Class
' . 73 é Viable organisms 0
&y S _§’ g.’_ Faecal coliforms 1.00 2
'h = 5 a| Total coliforms 1.00 1
- =8 Electrical Conductivity EC mS/m 0
] S5 Total Dissolved Salts Ds mg /| 0
= §§ pH Value oH 0]
_ . Turbidity NTU 0
_ Arsenic As mg /Il 0
Cadmium Cd mg /| 0
i Calcium Ca mg /| 0
4 Chloride cl mg /| ]
Copper Cu mg /Il 0
1 3 Fluoride F mg /| o
E Iron Fa mg /| 0
N g Total Hardness CaCo, mg /| 0
= g Magnesium Mg mg/l 0
; Manganese Mo mg /| a
I - Nitrate N mg /| Q
R Nitrate NO 5 mg /|
' ] Potassium [ad ma/t f N
Sodium Na mg /| a
Sulphate 50, mg /1 B 7
j Zinc Zn mg /| O |
S Ammonia NH . mg /!
) 5B P - Alkalinity CaCo, mg /|
] L7z M - Alkalinity CaCo3 mg /|
ﬂé‘é -E = Caicium Hardness CaCo3 mell |
e %’E E % Magnesium Hardness CaC03 mg/l .
J £ E E Carhanate CaCo3 mg /| ]
5 % é Bicarhonate HCO 4 mg /1 N
50 Silica Si mg /1 o
£ = Phosphor PO, as P mg /1
e
# Class 0 ldeal water guality Suitable for lifetime use
Class 1 Good water quality Suitacle for use. rare instances of negative affects
Ly
% Class 2 Marginal water quality Conaitionally accapiable Negatve affects may occur
- In some sensitive Jroups
Class 3 Poor water quality Unsuitable for use without treatment. Chronic afiects
may accur
Class 4 Dangerous water quality Totally unsuitable for use Acute affecis may sccur
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Supply)

Chris Han;

Borehgle Id
Date Sampleg
Drinking water clagg

Sample Number

_..Electrica)

EC.T1 1-607
23-Jul-g3

Class p

Class 1

Class 2

Class 3

Clasg 4

Ideaj Wwater quality
Good water quality

Margina| Wwater Quality

Poor water quality

Dangeroyg water quality

Suitabip for lifetime use

Surtable oy Use. rars INstances of negat

Conuxuunaliy 3

n scme Sensifive gr

Unsuntabie for

may aceyr

Tc:a:fy unsuy;

labie 1o

USE withpyt

Cceptabie Neganye 2ffect

Cups

ruse Acule effects

ve affects

S May oceyr

reatmen; Chronie Sffarig

&y dczir
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Chris Hani
Borehole id EC-035-CH
Date Sampled 23-Jul-03
Drinking water class 2
Sample Number 16700
Class
r_gu é Viable organisms 0
© 32| Faecal coliforms 3.00 2
B T = T I Ea i
= 5 a| Total coliforms 4.00 1
w Electrical Conductivity EC mS/m 0
T e
é‘é Total Dissolved Salts TDS mg /| 0
g nEj pH Value oH 0
; Turbidity NTU 0
Arsenic As mag /| 0
Cadmium Cd mg /| 0
| __Calcium Ca mg /| 0
Chloride cl mg /| 9
Copper Cu mg /| 0
@ Fluoride F mqg/l o]
g Iron Fe mg /! 0
g Total Hardness CaCO, mg/l 0
‘_9“ Magnesium Mg mg/l 0
;j Manganese | v mad 2
© Nitrate N motl 4o . 9
Nitrate NO, mg /| 0
Potassium K mg !/l 0
Sodium Na mg /| 0
Sulphate S0. mg/l 0
Zinc Zn mg /! 0
= Ammonia MNH 4 mg /|
L8 P - Alkalinity CaCo, mg /1
222 M - Alkalinity CaCo3 mg /1
DT S
g £% Calcium Hardness CaCo3 mg /1
r—;'g 'S % Magnesium Hardness CaCo3 mg /i
E 57 Carbonate CaC03 mg/l | R
5 %é Bicarbonate HCO, mg /|
=B Silica Si mg /|
S Phosphor PO,asP mg /|

Class 0

Class 1

Class 2

Class 3

Class 4

SeEn e 8 )y ey

Ideal water quality
Good water quality

Marginal water quality

Poor water quality

Dangerous water quality

Suitable far ifetime use
Suttacle for use. rare instancas of negauve effec

Cendivonally acceptable Negative efiecis may ¢
N SOME Sensitive groups

Unsuitable for use without treatment Chronic ef:
may ocour

Totally unsuitable for use Acute sffects may oct
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Chris Hani
Borehole Id EC-035-CH
Date Sampled 23-Jul-03
Drinking water class 2
Sample Number 16700
Class
§ &) Viable organisms 0
é 91 E Faecal coliforms 3.00 2
é g g. Total coliforms 4.00 1
=8 Electrical Conductivity EC mS/m 0 |
et Total Dissolved Salts DS mg /| 0
' Eg pH Value pH a
¢ Turbidity NTU Q
Arsenic As mg /| Q
Cadmium Cd mg /| 0
Calcium Ca mg /| o]
Chloride cl mg /| 0
Copper Cu mg /| 0
8 Fluoride F mg /! 0
é_ Iron Fe mg /| 0
_,E_L Total Hardness CaCO, ma /| 0
@ Magnesium Mo mg /| 0
E—_' Manganesa Vim s 1A S R, A :
¢ Nitrate N mg/l o 0
Nitrate NO, mg /| O]
Potassium K mg /|
Sodium Na mg /|
Sulphate SO, “-;1-0 /1 ]
Zinc zn mg /i 0
5 Ammeonia NH 4 mg /|
) § > P - Alkalinity Caco, ma /| ]
% 2 ;, M - Alkalinity Caco3 ma /|
g'f:) Ej & Calcium Hardness CaC03 mg /|
—;{E E % Magnesium Hardness CaCO3 mg /|
% E g |__Carhonate CaCO3 mg/l | 1 ]
= :Cj' é Bicarbonate HCO ; mg /|
= S Silica S mg /|
£ Phosphor PO asF mg/l

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality
Good water quality

Marginal water guality

Poar water guality

Dangercus water guality

Suitable for hfetime use
Suitacle far use, rare instancas af negative effec

Cenditonally acceptable. Negauve affecis may ¢
N Some sensitive groups

Unsuitable for use without treatment Chronic eft
may occur

Totally unsuitable for use. Acute effects may oce



N

Chris Hani

Borehole Id
Date Sampled

Drinking water class

Sample Number

EC-T11-007
23-Jul-03

Micro-

biological

properties

Viable organisms

Faecal coliforms

Total coliforms

0.00 1
0.00 1

Physical
Properiies

Electrical Conductivity

EC

Total Dissolved Salts

DS

___pH Value

oH

Turbidity

o 0,0 ;0
'
L

Cliemical properties

Arsenic

Caicium

Chloride

Iron

Total Hardness

Magnesium

Manganese

Nitrate

Potassium

Sulphate

Zinc

Chemical properhes
(nol required for the clasification
of domeslic drinking waler

supply)

Ammonia

P - Alkalinity

M - Alkalinity

Calcium Hardness

CaCOJ3

Carbonate

Bicarbonate

Silica

Phosphor

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality

Goad water quality

Marginal water quality

Paor water quality

Dangerous water quality

Suitable for lifetime use
Suitable for use. rare instances of negative affects

Conaitionally acceptable Negative =ffects may occur
N some sensitive groups

Unsuntable ‘or use without treatment Chronic affacts
may occur

Totally unsuilapie for use Acute affects may accur
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Chris Hani
Borehole Id EC-T12-003
i Date Sampled 23-Jul-03
B Drinking water class 1
: Sample Number 16701
: Class
- E E Viable organisms 0
. = e 5t Mt I
g & 8| _Faecal coliforms 0.00 1
— = 1 e H
S £ 5| Total coliforms 2.00 1
_ Electrical Conductivity EC mS/m 0
o 2 e e E
% = Total Dissolved Salts ms o omg/l | 0
- 1 [ [ R
7 g e ._pHValue S <L NS DU 0 ]
Turbidity NTU 0
VArsenic o As o mad A
__Cadmium Cd . mg/l | o]
WLaleium 17 A K SN S
: ‘ _Chloride o mgn g
4 Copper Cu mg/l | 4 0 1
D Flugride . = W ma/l L] Ol sl
) 3 on PR ma/l LS 0]
_: g_ Total Hardness ZaCo mg /| g
Té _Magnesivm Mg mgfl S S
7 S | Manganese . Mmoo omai || o]
J © Nitrate N mg /| 0
1
|
4
= Ammonia NH mgil o ]
A . B3 P - Alkalinity Caco, __mg!/l
g a ]
oo
1o g
| §5 o
= 1= -
£B 2
25 E
il g °
= Phosphor PO, asP mg /|
i
4
J
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Chris Hani

Phosphor

Borehole Id River EL303
Date Sampled 23-Jul-03
Drinking water ciass 3
Sample Number 18702
Class
Tuu E __Viable organisms 0
s A T By e e T e e B T A R R e i N e S RS i i mer e )
2 & 2| Faecal coliforms 18.00 3
= O o o o e T m RS i [ iy
=8 5| Total coliforms 43.00 2
— Electrical Conductivity EC mS/m 0
I o e e e i et Mttt
0% |.TowlDissolvedSalts 705 omgfl { | ¢ SR
£2 |.pHvawe B0
Turbidity NTU a
Arsenic As mg /| 0
w
[43]
£
@
5
©
Q
E
a
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BOREHOLE CONSTRUCTION & LITHOLOGY

E’REHOLE NF EC-T11-004 Cont.2
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SOUTHERN AFRICA GEOCONSULTANTS (PTY) LT BOREHOLE CONSTRUCTION & LITHOLOGY
g SANSOM STREET *sa BOREHOLE NF EC-T11-007 PROJECT : Chris Hani Groundwater Study - Phase 2
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SOUTHERN AFRICA GEOCONSULTANTS {PTY)LTH

BOREHOLE CONSTRUCTION & LITHOLOGY
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SOUTHERN AFRICA GEOCONSULTANTS (PTY) LT™ 3 BOREHOLE CONSTRUCTION & LITHOLOGY
g SANSOM STREET J»” BOREHOLE NF EC-T12-004 PROJECT : Chris Hani Groungwater Study - Phase 2 T T
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SOUTHERN AFRICA GEOCONSULTANTS (PTY)LTH

d SANSOM STREET
VINCENT
EAST LONDON

TEL NO: 043 726 2070
FAX NO: 043 725 9232

4

BOREHOLE CONSTRUCTICN & LITHoLoGY

EOREHOLE Nf EC-T12-005 PROJECT :
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SOUTHERN AFRICA GEOCONSULTANTS (PTY) LTN
8 SANSOM STREET
VINGENT

EAST LONDON

TEL NC: 043 726 2070
FAX NO: 043 726 9232

BOREHOLE CONSTRUCTION & LITHOLOGY

v

EOREHOLé Nf £C-T12-005 Cont.

PROJECT :

Chris Hani Groundwater Study - Phase 2

s
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['EUTHEQN AFRICA GEQCONSULTANTS (PTY) L™ry - BOREHOLE CONSTRUCTION & LITHOLOGY
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SOUTHERN AFRICA GEQCONSULTANTS (PTY) L'”'\‘r B BOREHOLE CONSTRUCTION & LITHOLOGY .
g SANSOM STREET J}a BOREHOLE NF EC-T12-008 PROJECT : __ Chnis Hani Groundwater Study - Phase 2 o
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