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This dogument contains confidential and proprietary information of Southern A frica GeoConsultants (Pty)
Ltd. and is protected by copyright in favour of Southern Africa GeoConsultants (Pty) Ltd. and may not be
reproduced, or used without the written consent of Southern A frica GeoConsultants (Pty) Ltd. that has been
obtained beforehand. This document is prepared exclusively for VUBA IMAGINEERS cc and is subject to

all confidentiality, copyright and trade secrets, rules, intellectual property law and practices of SOUTH
AFRICA.

Although Southern Africa GeoConsultants (Ptv) Ltd exercises due care and diligence in rendering services
and preparing documents, Southern Africa GeoConsultants (Ptv) Ltd accepts no liability, and the client. by
receiving this document, indemnifies Southern A frica GeoConsultants (Ptv) Ltd and its dlrectors Maragers.
agents and emplovees against all actions. claims. demands, losses. liabilities, costs. damages and expenses
arising from or in connection with services rendered, directly or indirectly bv Southern Africa
GeoConsultants (Ptv) Ltd and by the use of the information contained in this document..
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1 INTRODUCTION

Southern Africa GeoConsultants (PTY) Ltd — herealier referred to as GeoCon- was appointed by VUBA
IMAGINEERS cc to carry out a groundwater study at the town of Jansenville, located in the Tkwezi Local
Municipality of the Cacadu District Municipality in the Eastern Cape Province.

The investigation included field surveys and an assessment of existing boreholes occurring in the project area

and resulted in a reporting phase including the compilation of GIS based maps showing geology and
structural geological features defined by lineaments from remote sensing and field observations.

1.1 Scope of investigation

GeoCon was appointed to render the following hydrogeological consultation services in the project area as
part of the Phase 1 study:

-

#  Project mitiation, co-ordination and management

> Evaluation of existing information
» Evaluation of existing water sources
~ Acquisition and evaluation of borehole drilling and testing quotations

~ Pump testing evaluation of existing boreholes
~ Analyses of pump testing data
»  Delineation of aquifers & structures as well as target areas via remote sensing

»  Geophysical survey across high potential target structures — identify drilling targets in better water
quality zone

~  Groundwater quality assessment

# Reporting with recommendations regarding the feasibility of utilising local groundwater sources -
and the way forward should groundwater prove to be a sustainable water source for the town of
Jansenville.

The required daily water demand for a 20-vear design horizon was defined as a required sustainable flow rate
of 20 I/s - i.e. 1728 m’/day.

1.2 Location of study area

The town of Jansenville lies along the R73 route to Graaf Reinet. The town is situated along the banks of the
Sundays River in the Tkwezi Local Municipalitv of the Cacadu District Municipality. The towns location
relative to the Sundays River can be seen in the attached site locality map - Map 1.

1.3 Information sources

o Geological information was obtained from the [:230 000 scale geological map- GRAAF REINET

o Hydrogeological information was obtained from the 1:300 000 scale hvdrogeological map: 3324
Port Elizabeth.

> Topographical information was obrained from the 1:30 000 topographical map 3224 BA
JANSENVILLE and 3224 GRAAF REINET NOORD.

> Jakoets & Associates 2002. Jansenville bulk water supply. Dowez: Municipality Report No

y
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I

EXISTING INFORMATION

2.1  Regional Geology

The regional geology of the Jansenviile area comprises three formations belon ging to the Karoo Supergroup.
The geological succession in the Jansenville area can be viewed on the table below:

Formation Lithological description
Middleton Comprnised of greenish grey mudstone and sandstone of the Adelaide
o Subgroup
Mainly mudstone. sandstone and chert rich beds of the Adelaide
Koounap ?
Subgroup

) Waterford Mainly sandstone and shale of the Ecca Group

All these formations are characterized by its layered character, which marks a fluvial mode of deposition.
by These sediments were deposited during the Permian Period. The project area is intersected by the Sundayvs
River, which flows in a easterly direction through the town. The presence of this river marks the occurrence
of alluvial sand deposits along its banks. These deposits partially form an important aquifer m the studv area,

Several faults and numerous folds occur in the studv area. Folding of sedimentary rocks in the Jansenville
area can be attributed to regional folding associated with the Cape Fold Belt and decreases in ntensity
towards the north. The regional geology of the project area is indicated in Map 2.

2.2 Hydrogeological setting

" The 1:500 000 Queenstown Hydrogeological map describes the project area as underlain by predominantly
arenaceous rocks of the Karoo Sequence. Groundwater occurrences are generally located intergranular and in
fractured zones with expected yvields varving between 0.5 and 2.0 I/s at successful boreholes. Higher vields

. are likely where folded structures, faults and / or alluvium, associated with river drainages occur.

2.3  Previous Studies — Hydrocensus and Potential Assessments

It has been reported that Jansenville mainly relies on groundwater for domestic and other water needs. This
is confirmed by a study conducted by Jakoets and Associates, which revealed that about 50 boreholes exist in
project area, with an average depth of 35m and vields ranging from 0.3 to 22 U/s.

The town production boreholes are developed in an aquifer closely associated with the Sundavs River has
poor water quality and is severely influenced by fluctuations in river water flow. Most boreholes drilled away
from the river (in better water quality zone) have not been tested. There is a tendency for higher
yielding boreholes to occur associated with an east west trending fold. Boreholes drilled away
from the river are reported to have better water qualities

s The existence of boreholes was verified on site and data from this report is attached in Appendix A for
reference. Alluvium associated with the Sundavs River increases recharge and vield potential and is an
important aquifer in the study area. thus explaining the existence of numerous boreholes in the riverbed and

o along riverbanks. Although the alluvium along the Sundays River serves as an important local aquifer. water
quality is known (o be poor. According to the mentioned report peor water quality is due to accelerated levels
of dissolved salts. which are associated with poor water quality occurring in the Sundavs River.
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3 METHODOLOGY

3.1  Appointment of sub-contractors
Appointment of contractors responsible for the borehole testing and drilling was made through an informal
tendering process in consultation with the client.

Steyns Drilling Trust was appointed to deliver drilling services and AB Pumps was appointed to deliver
pump-testing services. Intaba Construction —was appointed to deliver groundwater-sampling services and
pump testing evaluation of selected existing boreholes.

Borehole drilling and testing is done under the supervision of GeoCon with reference to the Department of
Water Affairs and Forestry’s Minimum Standards and Guideline Document - 1997.

3.2 Pump Testing

3.2.1 Pump testing procedure

Preliminary pump testing evaluations were done using existing equipment under the supervision and
guidance of the hvdrogeological consultant.

The water level response to the constant rate drawdown test. as well as the recoverv after the test and
monitoring data, was used to assess the hydraulic parameters of the aquifer.

3.2.2 Pump testing analvsis

Two parameters are used to describe the physical properties of the aquifer, namely transnussivity (T) and
storativity (S). The first of these two quantifies the rate at which water moves through the aquifer and the
latter quantifies the aquifer’s ability to release water. These two parameters can be determined by means of

aquifer tests such as pumping tests. However in order to obtain accurate S values observation borehole
water levels must be recorded.

Three different methods were used to determine the T values of the boreholes under investigation. They are:
~ Cooper-Jacob analvsis

The Cooper-Jacob method is summarized in Kruseman and De Ridder (1991). This method was
actually developed for porous flow aquifers. However if the pumping tests are correctly recorded.
the method can be used to obtain information concerning the fractures (early T analyses) and the
surrounding rock matrix (late-T analvses).

The pump testing graphs from the Cooper-Jacob analvses are attached in Appendix B for reference.
» FC-analvsis

FC refers to flow characterization of groundwater flow to a borehole. This methed of analysis takes
into account factors such as the derivatives of drawdown versus time data. boundary information
and error propagation. The method has been developed by the Institute for Groundwater Studies
(IGS). An in-depth discussion of the method can be found on the IGS website

hitpwwww uovs.ac za ios.

Recoverv method

v/

This test provides an indication of the ability of a borehole and groundwater svstem to recover from
the stress of abstraction. This ability can again be analvzed to provide information in regard to the
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hvdraulic properties of the groundwater svstem and arrive at an optimum vield for the medium to
long-term utilization of the borehole. Although referred to as a test, it rather represents a period of
monitoring activity following a period of pumping. The rate at which the water level in the tested
borehole (or any other borehole affected by the abstraction) recovers towards its starting level (the
groundwater rest level before pumping started) is monitored in this period. For more information
concerning this method refer to Kruseman and De Ridder (1991).

3.3  Chemical Water Analyses
Water samples were taken at the end of constant rate drawdown tests at boreholes that were pump tested.
The samples are analysed as far as its physical and chemical and microbiological quality is concerned.

Results were evaluated by using the document: Qu ality of Domestic Water Supplies; Volume 1:4ssessment
Guide; Second Edition 1998; Water Research Commission No. TT101/98 as well as the recommended
limits set in SABS 241 of 1984.

The purpose of this Guide is to answer the following questions:
> Is the water suitable for domestic use?
» Ifnot, what can be done to make it suitable for use?

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 to understand the
concepts of water quality as it affects the domestic user.

The Water Quality Assessment Guide define the following classes:

“=Class 0 [Ideal water quality Suitable for lifetime use
Class 1 |Good water quality Suitable for use. rare instances of negative effects.
f . : Conditionally acceptable. Negative effects may oceur in some sensitivel
IMarginal water quality - N ? :
Class2 | *  |groups.
- Class 3 ‘POOI‘ water quality Unsuitable for use without treatment. Chronic effects may occur.

Dangerous water quality |Totally unsuitable for use. Acute effects may oceur,
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4 RESULTS

4.1 Confirmative Hydrocensus

A confirmative hydrocensus was carried in the project area to confirm the existence of boreholes suggested
by the Jakoets and Associates report as well as possible existing boreholes in the reported areas of better
water quality. Additional boreholes were found and these include A1, A2. A3 and M5. All the relevant
boreholes are indicated in Map 1 with detailed data indicated in Appendix A.

4.2 Pump testing

Borehole J14 was selected for pump testing due to its reported high yield to evaluate and estimate the vield
potential of the local aquifer. Two more boreholes located in the proximity of J14 were selected as
monitoring boreholes during the testing of J14. The constant rate discharge test lasted for 48 hours at a
discharge rate of 10 I/s — causing a total drawdown of 8.2 m after 48 hrs. The data from monitoring
boreholes was recorded during the pump testing of J14. The borehole was then allowed to recover with the
water level responses measured.

Borehole. M4, a privately owned borehole which was reported to have a high vield and good water quality
was found blocked and therefore could not be tested or sampled.

Pump testing data analysis revealed the aquifer is double porous supported by both fractures and matrix. The
transmissivity values obtained reveal that during the early hours of pump testing water is drawn from the
fracture and during late hours water comes from both fractures and matrix. The transmissivity values
obtained from the pump test analyses are in order of 98.82m’/d for early time transmissivity (i.e. estimated
fracture T value) and 16.93 m’/d for late time transmussivity (estimated matrix T value). The estimated
storativity of the aquifer is in the order of 3.26x107.

Based on results obtained from preliminary testing — it is evident that boreholes developed in the Sundays
River aquifer — comprising shallow sandy alluvium overlying folded and fractured mudstone and sandstone —
can be expected to have sustainable vields in the vicinity of 4 I/s — implyving that the water demand can be
met through the development of approximately 5 production boreholes in this aquifer systen.

The relevant pump testing data is attached in Appendix B for reference.

4.3  Water quality analyses

Water samples from eight boreholes in the Jansenville area were collected for the purposes of analvsing and
evaluating the chemistry of groundwater in different zones of the project arca. The boreholes considered
include J1,J8, J13,J14, J15, J17, M3 and S/P. The distribution of these boreholes is indicated in Map! For
the analyses, samples were sent to AMATOLA WATER LABORATORY for analvses of its chemical water
quality. A summary of results is indicated in the attached Project Summarv Table and detail data is included
in Appendix C. The results obtained were evaluated against the DWAF Guideline values for domestic water
use (South African Water Quality Guidelines Volume 1, 1996).

The results obtained revealed that the electrical conductance (EC) of groundwater in the entire area is above
the DWAF water quality standards of 70 mS/m. The EC values recorded range between 18+ and 618 mS/m.
The other element noted to be excessively high is Total Dissolved Solids. accompanied by chloride. sodium.
magnesium and total hardness.

Regarding the comparison with DWAF water quality classification for drinking, the groundwater for the said
region varies from class 2 (marginal water quality). which is observed in J17 to dangerous water quality
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(class 4) observed in J1, J13. and J15. The rest of the water samples classifies as class 3 (poor water quality
for drinking purposes) Boreholes sampled with there different classes are indicated in Map 3.

Best water quality was noted at boreholes in certain zones outside the Sundays River Aquifer. Boreholes I17
and M3 were noted to best represent the better water quality — See Map 3. Slightly elevated Fluoride levels

noted at borehole M5 is not seen as critical. Water quality data for all the sampled sites is attached in
Appendix C for reference.

4.4 Remote sensing — identification of better water quality exploration zones

Remote sensing was carried out using 1:50 000 scale stereoscopic aerial photography that is available for the
study area. Prominent folding with fold axes orientated in a WNW direction can be noted throughout the
study area. Several major EW trending faults are noted approximately 6.5km NE and 9.5km SW of
Jansenville and is indicated in the attached Map 4. Occasional NS trending lineaments are noted in some
areas and could possibly represent secondary faulting.

Based on lineaments and structures observed. six zones have been identified as possible high vielding
groundwater exploration target areas. These zones all fall outside the poor water quality Sundays River

Aquifer and reports from local farmers as well as limited preliminary water quality analyses predict better
groundwater quality in these zones.

Zones have been prioritised based on their potential from 1 to 6 (refer to Map 4).

4.5 Water Treatment Options

The treatment of water of chemical composition represented by the combination of high vielding boreholes
developed in the Sundays River Aquifer will require complicated and expensive techniques.

To remove the most problematic dissolved salts and associated electrical conductivity of the groundwater in
the study area, energy-intensive processes are required, such as REVERSE OSMOSIS or electro dialysis:
distillation, or demineralization with a mixed bed resin ion-exchange process. All large-scale salt removal
processes require high levels of operator and maintenance skills as suspended matter or hard water easily
fouls processes. The concentrated brine produced mav further also present disposal problems. Home

treatment kits using ion-exchange processes can be purchased, but these are expensive and treat only small
volumes of water.

The usual method used for reducing the magnesium concentration in water is lime softening followed by re-

carbonation. Other techniques that can be used are the usé of ion-exchange resins or precipitation of the
magnesium at high pH.

Total hardness can be removed from water by cat ion exchange softening, or by demineralization techniques.
such as mixed-bed ion-exchange desalination. Other desalination techniques can also be used. Chemical
precipitation and sedimentation are most frequently used when large volumes of water are treated.

Standardised chemical units are usually built to a capacitv of 40 m® / hr, which is approximately half the
required capacity. Such a unit will cost in the vicinity of R1 800 000 with additional installation
requirements amounting to an additional R1 000 000. Operating costs of such a unit are between R3 perm’
and R7 per m’. Power supply costs will have to be allowed for at an additional R2 per m®, while the
replacement of membranes can be estimated at a further R 2 per m’. Costs for the required 72 m’ / hr unit
may be the equivalent of double this estimate or slightly less. The operator required will have to have a high
degree of capability and the environmental impacts of the disposed waste will have to be investigated.

A rough estimate of the most probable water treatment option available — being Reverse Osmosis can be
summarised as follows:




PROJECT: JANSENVILLE GROUNDWATER INVESTIGATION
Map 3: Water quality distribution Map - "

24738 2473

i
T MIDDEL VERSTROES 11 . n;'-mw.&
g e o N | X "
E ¥ : 7 '-‘G:ﬂ‘ﬁ'l.l"tln -
w}q_ i ‘;ﬁ" " - -\
f, J8 ‘; N -
2°%a' PETLE e z P
4 sat il Groslaleasysoaf - o
T
L S B - S ) Y s T
T Ve N auny -:'! ¥
I \ i 7
ey
LAWEFOHIEIN 1)
fiuwalantowe - 4 C
2758 ; L =
g v, ImE 32°sg
. l.gfl;zfﬂihlﬁ-'nhnw/ s ST ..'. ;
"l l: = "..-.‘_ E o i g
TS e 1 - Sk /
/ LI R FI g & ’ ti P‘:I‘r':"m.’llur‘ s
\ | ’,
LEGEND l - e -
o -
Water quality class | Y s e / |
| S - ~ |
Class 2 [~ ,/’ | s . t
H I |
_— »  Class 3 i ! . £l = >
g — { e N — b oin e
» C(Class 4 , L N |
W - _ = : L £




FUETESRS W AT ML Wit LE-YT wll ke 4T Wb 21T
o - + f— =
oy == === , L S uonelojdxa jeoisAydoab 1o0) sauoz jahbiey
Slajpuwo|y ¢ L 0 [ > — {._.\\\ My e 19BjUOD UOolEWIO S Ploji3jep) ~-deuooy \
- ; . joejU0S UolEw 104 deucoy] -UolRIPPIN /\/
7 synes /\/
Qz_mmumq
[} o v
00K jJL.,; : N £
e
E 2oz,
.. .
1
wELETH LSSy SUT S 4
WD EEIE MR )
WL ZS L S Wl Y

W0 T WL ZFAT 0NN T Wl LEAT «ONSEAT L s Y

dejy uonelojdxg [eoISAd0os) JO] Sauoy jabiel :p dep
NOLLYDLLSIANI ¥ILYMANNOYD FTNANISNYC - L03rodd




v

|

- JANSENVILLE - Preliminary sroundw:rter investigation results
o Development and implementation R 5200 000
o Daily operating costs — based on 72 n’ / hr R 19000/ day
o Monthly operating costs — based on 72 m’ / hr R 500 000/ month

Based on rough estimates obtained from water treatment specialists — it is evident that the removal of the

problematic elements from groundwater in the project area is an expensive option should the total required
daily volume need to be treated.
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5 CONCLUSIONS

Jansenville currently relies on groundwater for its domestic and other water needs.

Numerous boreholes exist in the project area. with an average depth of 33m and vields ranging from

03102215, (I sobhs
Boreholes drilled away from the river are reported to have better water qualities

The town production boreholes are developed in an aquifer closely associated with the Sundays
River has poor water quality and is severely influenced by fluctuations in river water flow.

There is a tendency for higher yielding boreholes to occur associated with an east west trending fold

Several faults and numerous folds occur in the study area. Folding of sedimentarv rocks in the
Jansenville area can be attributed to regional folding associated with the Cape Fold Belt and

decreases in intensity towards the north

Higher yields are likely where folded structures, faults and / or alluvium, associated with river

drainages occur.

Alluvium associated with the Sundays River increases recharee and vield potential and is an
important aquifer in the studyv area, thus explaining the existence of numerous boreholes in the
riverbed and along riverbanks. Although the alluvium along the Sundays River serves as an
important local aquifer, water quality is known to be poor

Based on results obtained from preliminary testing — it is evident that boreholes developed in the
Sundays River aquifer — comprising shallow sandy alluvium overlving folded and fractured
mudstone and sandstone — can be expected to have sustainable yvields in the vicinity of 4 I/s —
implying that the water demand can be met through the development of approximately 5 production
boreholes in this aquifer svstem

Regarding the comparison with DWAF water quality classification for drinking water. the
groundwater for the said region varies from class 2 {marginal water quality), which is observed in
J17 to dangerous water quality (class 4) observed in J1, J13, and J13 in the Sunday River Aquifer
Zone. The rest of the water samples classifies as class 3 {poor water quality for drinking purposes)

Better water quality was noted at boreholes in certain zones outside the Sundavs River Aquifer.
Boreholes J17 and M3 were noted to best represent the better water quality.

Prominent folding with fold axes orientated in a WNW direction can be noted throughout the study
area,

Several major EW trending faults are noted approximately 6.5 km NE and 9.5 km SW of Jansenville

Based on lincaments and structures observed. six zones have been identified as possible high
vielding - good water quality exploration target areas. These zones all fall outside the peor water
quality Sundays River Aquifer and reports from local farmers as well as limited preliminary water
quality analyses predict better groundwater quality in these zones.

Zones have been prioritised based on their potential from 1 to 6.

Based on rough estimates obtained from water treatment specialists — it is evident that the removal
of problematic elements from groundwater in the project area is an expensive option should the total
required daily volume need to be treated.
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’l; o Should the TOTAL daily volume of 1728 m’ need to be treated — the development and
- implementation of a Reverse Osmosis Plant will cost approximately R 3 M and will have to be
operated at a monthly cost of approximately R300 000,
id
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6 RECOMMENDATIONS

3

L8]

The Jansenville community must urgently be made aware of the poor to dangerous water quality that
is currently in use. [nterim measures must be defined and taken to protect sensitive users.

The cost implication of water treatment must be evaluated by the client before any detailed aquifer
analyses and testing be carried out for the Sundays River Aquifer

Should water treatment be considered — a detailed situational analyses and study for the design and
accurate costing of a water treatment facility must be carried out by a water treatment specialist.

Exploration drilling must be carried out in the identified better water quality zones utilising the
appointed contractors

Preliminary liaison with land owners in identified better water quality zones must be initiated

‘A cost definition for the development of, and infrastructure related to, better water quality

production boreholes must be compiled once exploration results are known.
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JANSENVILLE — Preliminary g;roundwarm:-investigurion result:

APPENDIX A

HYDROCENSUS- BOREHOLE DATA




JANSENVILLE GROUNDWATER INVEST]|

GATION- HYDROCENSUS BOREHOLE DATA

. Borehole . . ; Water
Village/ Town Borehole Number Depth Latitidy Longitude =R Hisld Level Comments
Exlsting boreholes from Jakoets and Associate report i
J1 Nm -32.80044 24.65865 Nm Nm Nm Tawn supply borehale, abnarmal taste
J2 Nm -32.20619 2465417 640 Nm 4.76 Possiblle hiigh iran content (brown color)
J3 Nm -32.91122 24.65361 Nm Nm Nm Borehole equiopped with a windmill
J4 Nm -32.91292 2465453 6.65 Nm 7.92 Boreholle unequipped
JS Nm -32.91522 24.65492 Nm Nm 10.15 Borehole unequipped
J6 60 -32.81797 24.65558 Nm 75 30 Barehole used for cattlle watering
J7 60 -32.91931 2465619 Nm 0.3 36 Borehole near house of workers
J8 Nm -32.92442 24.65833 Nm Nm Nm Town supply borehole
Jo 32 -32.83572 24.65081 Nm Nm 11.2 Barehale used for cattlle watering
J10 108 -32.93378 24.65808 609 6.25 Nm
J11 Nm -32.93869 24.65731 Nm 10 6.16
J12 27 -32.92850 24.65833 516 Nm Nm
J13 81 -32.91789 24.65411 652 18.75 5.93 Pump set @ 39 mhgl
J14 69 -32.91708 2485372 Nm 225 9 Borehole close to the river
J15 &0 -32.91483 24.65350 Nm 18.75 12.9
J16 Nm -32.92006 24.64519 & 250\ -Nm Nm Borehole equipped with a windmill (occasionally dry)
J17 66 -32.91719 24643289 / 250 \ Nm 4.5 Springs visible in the area
J18 Nm 3293139 2465897 [ 264 | Nm Nm Borehole equipped with a windmil
J19 Nm -32.93192 24.65931 252/ Nm Nm Borehole equipped with a windmill
J20 Nm -32.93208 2465917 Nm Nm Nm Equipped with an electrically driven moono pump
J21 Nm -32.98975 24.72539 321 Nm Nm Barehole equipped with a windmil
J22 Nm -32.97489 24,72081 37 Nm Nm Borehole equipped with a windmill
J23 Nm -32.97128 24.71044 620 Nm Nm Borehole equipped with a windmill
Jansenville J24 Nm -32.96433 24,7081 540 Nm Nm Borehole equipped with a windmill
J25 Nm -32.86497 24.67156 N7 Nm Nm Borehole equipped with a mono pump
J26 Nm -32.96528 24.67111 317 N Nm Borehole equipped with a windmill
J27 Nm -32.96667 2467082 327 Nm Nm Barehole unequipped
J28 Nm -32.96858 24.87047 Nm Nm Nm Borehale equipped with a windmill, waterr has a fresh taste
J29 Nm -32.98769 24.67006 Nm Nm Nm Borehole equipped with a windmill
J30 Nm -32.98769 24.67006 237 Nm Nm Borehole equipped with a windmill
J31 Nm -32.94319 24 66183 890 _ Nm Nm Borehole equipped with 2 windmill
J32 Nm -32.93131 24 66744 / 274 ) Nm Nm Boreohale equipped with a windmill (Camp 9)
J33 Nm -32.93458 24.89717 \ 274 ) Nm Nm Measurements taken at the office
J34 Nm -32.94042 24.69753 Nm Nm Nm Equipped with a windmill, low yielding, fair water quality
J35 Nm -32.55206 24.69578 588 Nm 12,7 Borehole unequipped
J36 Nm -32,.93833 2463718 Nm Nm Nm Borehole collapsed
Additional hydrocensus boreholes 2
. M1 Nm -3281522 2485483 Nm Nm Nm Nt e~ Teueal W odid edl.
e 2 Nm 3281202 24,5453 Nm Nm Nm u J )
M3 Nm -32.80375 2488511 Nm Nm Nm Water is reported to have salty taste
M4 Nm 32.03347 24.70131 Nm Nm Nm Oram _Wdo = Nk oomunndl)
M5 Nm -32 93444 2470175 Nm Nm Nm } Equipped with @ mona pumpl
)é: Hospitaal Nm 3284150 2486269 Nm Nm Nm
1)(_4,___ Kruit Water Nm -33.00281 2467022 Nm Nm Nm 5 ;
t A1 Nm -32.95381 2485136 Nm Nm Nm Nb oomad o Peomgbe. whis ad
A2 Nm 3295378 24,8532 Nm Nm Nm NA elpiingd 7
A3 Nm 32 65508 24.85950 Nm Nm Nm Equipped with a Sibmersibile pump




JANSENVILLE — Preliminary groundwater investigation results

APPENDIX B
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L CALIBRATION TEST AND RECOVERY
r=(BOREHOLE NO. : J14 |PrRoOJECT: Jansenville Groundwater Investigation - Vuba
ALTERNATIVE NO. : SITE NAME:
ALTERNATIVE NO. : CLIENT:
|BOREHOLE DEPTH (mbdl): CASING-DEPTH (mbdl): PUMP TYPE USED: [Submersible —
] {oepTH OF PUMP {mbdl): 50.00 {CASING HEIGHT (magl): OPERATOR: Shaun Briel
PUMP INLET DIAMETER {mm): 110.00 [CASING ID (mm): CONTRACTOR: Intaba Construction
STATIC WATER LEVEL {mbdl); 26,17 |DATUM LEVEL (magl): 340.00 |SUPERVISCR: Shaun Briel
= DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 1
I DATE: TIME: DATE: 0 TIME: DATE: 0 TIME:
Time | Drawdown Yield Time | Recovery || Time| Drawdown Yield Time | Recovery | Time| Drawdown Yield Time | Recovery
=4 (min) {m) (Ifs) [min) {m) {min) (m) (Iis) (min) (m) {min) (m) {lis) {min) (m)
1 1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
=5 5 5 5 5 5
l 7 7 7 7 7 7
10 10 10 10 10 10
15 15 15 15 15 15
WexisTineg EQUIPMENT DETAIL: 20 EXISTING EQUIPMENT DETAIL:  §20 EXISTING EQUIFMENT DETAIL: 20
%rvPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 |PRESSURE GAUGE MANUFAC 30
} 40 40 TURER: 40
"™IRESERVOIR SIZE: 50 [[MATERIAL OF ENCLOSURE: 50 50
{ Iso 60 GAUGE READING {KpA): 60
RESERVOIR CONITION: 70 fcoNDITION OF ENCLOSURE: 70 70
i 80 80 IMONITORING FACILITY: 80
STAND HEIGHT (m): 90 WATER METER MANUFACTURER: {90 90
100 100 MAINTAINED: 100
110 WATER METER READING: 110 110
. 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
[rmDATE: 0 TIME: DATE: 0 TIME: DATE: TIME:
| 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) {Iis) {min} (m)
1 1 1 1
i 2 2 2 2 2
3 3 3 3 3 3
5 5 5 5 5 5
-7 7 7 7 7 7 |
i 10 10 10 10 10 10
Y15 15 15 15 15 15
EXISTING EQUIPMENT DETAIL: |20 EXISTING EQUIPMENT DETAIL: 20 EXISTING EQUIPMENT DETAIL: 20
:' PUMP TYFE: 30 TYPE OF POWER: 30 TYPE CF RISER: 30
! 40 - 40 40
PUMP MANUFACTURER; 50 ENGINE MANUACTURER: 50 fcLass oF RisER: 50
,-;' 60 60 60
{F‘UMP SERIAL Ne: 70 |EnGINE MoDEL: 70 DIAMETER OF RISER (mmj: 70
4 80 80 80
_‘!PUMP PULLEY DIAMETER (mm): |90 ENGINE SERIAL No: 90 CONDITION OF RISER: 90
I 100 100 100
|PUMP INTAKE DEPTH (my: 110 ENGINE PULLEY CIAMETER (mm): {110 SHAFT DIAMETER {mm): 110
i 120 120 120
~Pump RPM: 150 §POWER RATING (kW): 150 [ELEMENT DIAMETER (mm): 150
| 180
~ [FUMP CONDITICN: JENGINE CONCITION: JELEMENT STROKE (mm): 210
-1].— 240
COMMENTS: 300
420
' 480
™ 540
600
" (BID THE BOREHOLE PRODUCE ANY SILT / SAND | GRAVEL ? 660 |

- TIME INTERVAL AT WHICH YIELD MEASUREMENT MUST BE TAKEN
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STEPPED DISCHARGE TEST AND RECOVERY

{ OREHOLE NO. : J14 lPRQJECT: Jansenville Groundwater Investigation - Vuba
1 LTERNATIVE NO. : 0 SITE NAME: 0
L. rernamive no. : 0 — CLIENT: 0 -
E] JOREHOLE DEPTH (mbdl): 0.00 CASING DEPTH [mbdl}: 0.00 |pumP TYPE USED: |Submersible
. \EPTH OF PUMP {mbdl): 50.00 |CASING HEIGHT {magl): 0.00 |OPERATOR: Shaun Briel
IPUMP IMLET DIAMETER (mm): 110.000 |CASING ID {(mm}: 0.000 |CONTRACTOR: Intaba Construction
2 ~TaTIC WATER LEVEL (mbdl): 26.17 |DATUM LEVEL {magl): 340.00
' DISCHARGE RATE 1 Time | Recovery 1 DISCHARGE RATE 2 Time | Recovery 2 DISCHARGE RATE 3 Tima | Recovery 3
| DATE: {min) {m} DATE: 00-Jan-00 {min) {m) DATE: 00-Jan-00 (min) {m)
;_.iﬁ TIME: 1 TIME: 1 TIME: 1
L Time Drawdewn Yield |2 Time | Drawdown Yield ||2 Time | Drawdown Yield |2
¢ {min) (m) (rs) |3 {min) (m) sy i3 (min} im) (s} 3
3 r‘li 5 1 5 1 5
i 2 7 2 7 2 7
x 8 10 3 10 3 10
Is 15 5 15 5 15
P 7 20 7 20 7 20
' 10 30 10 30 10 30
115 40 15 40 15 40
20 50 20 50 20 50
[ 30 60 30 60 30 60
140 70 40 70 40 70
M50 80 50 80 50 80
| 80 90 80 90 Js0 80
70 100 70 100 70 100
-7 BO 110 80 110 80 110
80 120 90 120 a0 120
100 150 100 150 100 150
110 180 110 180 110 180
3 120 210 120 210 120 210
Average yield:  #DIVIO!  Jivs) Average yleid:  #DiV/0! Average yield:  #DIV/0!
DISCHARGE RATE 4 Time | Recovery 4 DISCHARGE RATE § Time | Recovery 5§ DISCHARGE RATE d Time Recovery
B DATE: 0C-Jan-Q0 (min) (m) DATE: 00-Jan-00 [min} (m) DATE: 00-Jan-00 (min) (m)
TIME: — 1 TIME: 1 TIME: 1
Time Drawdaown Yield 2 Time | Drawdown 2 Time | Orawdown Yield 2
—l {min) {m) {l/s) 3 [min) {m} {Iis) 3 {min) {m) {lis} 3
i 5 1 5 1 5
"2 7 2 7 2 T
3 10 3 10 3 10
1 5 15 5 15 5 15
7 20 7 20 7 20
10 30 10 30 10 30
s 40 15 40 15 40
20 50 20 50 20 50
30 60 30 60 30 60
'] 40 70 40 70 40 70
30 a0 50 80 50 30
60 90 60 30 60 a0
r-l 70 100 70 100 70 100
80 110 80 110 80 110
S0 120 90 120 30 120
__|poa 150 100 150 100 150
1o | 180 110 180 110 1 180 |
120 | 210 120 210 120 ‘: 210
Avarage yield:  #DIVI0! 240 150 fl2ap0 |
"1 fcommenTs: 300 180 | |300 |
) 360 210 : f3s0 |
420 240 | la2o |
1 480 300 I lago |
i 540 360 | | 540 |
600 ! 420 | {600
660 | 480 | 650
1 720 |
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CONSTANT DISCHARGE TEST AND RECOVERY i
|sOREHOLE NO. : J14 m,usm i Jansenville Groundwater Investigation - Vuba [CLE‘:R‘ jiu
ALTERNATIVE NO. : 0 fsie navm: 0
DEPTH OF PUMP (mbdl): 5000 [pumpTveetsbn: {Submersible mpea_;gm it Ishaun Briel
JINLET DIAMETER {mm): 110 ST i ; 0 oz . cemmcma, 'Intapla Construction
TEST DATE: 26/05/03 : %ﬂTﬂL:ﬂhﬁE:ﬂmziﬂ“nk | TUTQLTESTTWEIWRL :
STARTED |TIME: 1230 PM | comeieren |rme: TOTAL HIMERECOVERYiminl; AVERAGE YIELD He): 1000
DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 _OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
Ensr‘nsrﬂrsl‘ei.i;z;:ir.uénf-ll G 0.00 Liﬂi&-: -|J15 B‘a : 'IM1 liaa.': 5
CASING DEPTHfmball 000 [oaTumtEve fmaal: 330 [omsumtever gmag: 360 |oATUMAEVEL jmagi:
% Efmmy 0.00 j:'msu-t&-nmam{mbdn: &AQRG;BEP&Hme;: ]Easimf‘s;ué?manwi;;
bopesoLEoEeT e | 000 loorewormseems; poRetaLEpERTY: Jeosesoreaser:
I{t‘-’A‘I‘:E.l-i;!;EVEt.-:mmd&' | 2617 H:mremr-:uﬁr.: 27.69 Mmi.ﬁva.. 31.48 @Aﬁﬁ-aﬁyﬁu
:D.ﬁTUM‘i-'EQEL.:Imﬂi 340.00 IBFST"WCEFM 2 256 _ESTAHEEWR SRS 352 i!lsf‘mﬂzlm}:
: Time Dmwdown fiaid §  Recovery Time Brawdown Raecovery ‘ﬁmﬁ Crawoawn Racovery: | Fims Drawdaws, Recovery
; fminy | Lty s} . _iming 1) i '.fmm.. fm) fmy. 8t Anp ). ‘
1 0.30 5.62 1 1 1
2 0.48 5.57 2 2 2
ki 0.65 5.54 3 3 3
5 0.91 ' 550 s 5 Is
7 1.20 5.48 7 7 7
10 1.60 5.46 10 10 10
15 1.95 5.43 15 15 15
20 2.19 540 20 20 20
30 238 536 30 0.05 30 0.01 30
40 254 5.31 40 0.08 40 40
60 279 10.00 526 60 0.10 60 0.05 60
50 3.05 514 90 0.11 90 0.06 50
120 3,22 5.05 120 0.1 120 0.12 120
150 3.34 4.96 150 0.11 150 0.12 150
180 3.55 4.85 180 0.11 180 0.12 180
210 362 10.00 210 0.11 210 0.11 210
240 3.82 240 0.10 240 0.06 240
300 3.98 300 0.10 300 0.04 300
360 408 10.00 360 0.07 360 0.04 360
420 4.45 420 0.07 420 0.04 420
480 4.83 480 0.07 480 0.03 480
540 5.05 540 0.07 540 0.03 540
500 512 60D 0.05 600 0.01 {600
660 525 720 C.05 720 0.01 720
720 5.48 laa0 0.03 840 0.00 840
780 560 10.00 960 0.01 960 0.00 960
840 572 1080 0.00 1080 0.00 1080
900 6.20 1200 0.00 1200 0.00 1200
960 6.25 1320 0.00 1320 0.00 1320
1020 5.29 1440 0.00 1440 0.00 1440
1080 634 1800 0.00 1800 000 1800
1140 6 38 10.00 2280 0.00 2280 0.00 2280
1200 6.40 2880 0.00 2880 0.00 2880
1260 646 10 00
1320 557
1380 6 69
1440 6.75 10.00
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DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3 _ |
i R e fecavery | Tirto | Orowsows  §  Recavery . : Thme, Drmwdown | Recavery | Fime. Bravidewm Hecovery |
j mic}. ot Hap. tmi_ {-tmin. m) ot 4 {min}. imj 4mp | imin} P om ymi
1500 §.80 10.00 1500 o 1500 1500 | 7
4560 6.84 1560 | 1560 1560
i lis20 6.87 1620 1620 1620
1630 592 1680 1680 1680
2 H740 6.94 31.00 1740 1740 1740
I 1800 6.96 1800 1800 1800
1860 6.9 1860 1860 1860
=1 1920 7.03 10.00 1920 1920 1920
L 7.05 1980 1980 1880
2040 7.09 2040 2040 2040
i |2100 7.14 2100 2100 2100
f 2160 7.19 2160 2160 2160
2220 7.26 2220 2220 2220
;;",g 2280 7.32 2280 2280 2280
ﬁ 2340 7.38 2340 2340 2340
2400 747 2400 2400 2400
=3 |2460 758 ) 2460 2450 2460
i 2520 763 10.00 2520 2520 2520
' 2580 7.7 2580 2580 2580
=y {2840 7.80 2840 2640 2640
L zroo 7.88 10.00 2700 2700 2700
" arso 785 2760 2760 2760
= |2820 8.09 2820 2820 2820
{2830 820 10.00 2830 2880 2880
m |DESCRIETION: QUANTITY:LUNIT: SESCRIPTION: QUANTITY:  UNIT
; ESTABLISHMENT Sum S |sTRAIGHTNESS TEST: No
" IINTER HOLE MOVE > 10 km Km U JVERTICALITY TEST: Mg
= FROM:  SITE NAME: M |casiNG DETECTION: Mo
j BOREHOLE No: M |STEEL BOREHOLE COVER: i No
' |INTER HoOLE MovE < 10 km: a|No A |BOREHOLE MARKING: | | ne
- REMOVAL AND RE-ERECTION OF PUMP HOUSE: olNo R |SITE CLEANING  FINISHING: | No
i |JREMQVAL OF EXISTING EQUIPMENT: 0/No Y |REPORTING & DATA RECORDING: Mo
' |RE-INSTALLATION OF EXISTING EQUIPMENT: 0lNa. SLUG TEST: No
WORK TIME RATE (REPAIRS): 0[Hour LAYFLAT (m): m
= STANDING TIME: 0|Hour BOREHOLE DEPTH AFTER TEST:
' lATITUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: m
I TEST BESCRIPTION stepl 1 | 2 | 3 i s odis b s F rgrar RECOVERY: { | RECOVERY TEST
CALIBRATION TEST: {min) (hrs) (m) {min) TIME TOTAL (hrs):  3.00
. TEST DURATION (Minutas) o 0.C0 jolsly Cal  Steps [ofe) Total
! TEST YIELD (lfs) MAXIMUM (i5) 0.0 0 I 0 l -eci *30
DRAWDOWN (m) 000 a4do0 030 000 FAXIMUM (m) DRAWDOWN TOTALS (CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
£l TEST DURATION (Minutes) ol 0 oo{ 000 ISED
TEST YIELD (ifs) MAZIMUM Ifs) 0a 233 st A
CRAWEBGWN-m " gcc 100 11 MAXIMUR M) a2
« 'C:.'GNSTANT DISCHARGE TEST, J TEST DURATION TEST YIELD DRAWDOWN | RECOVERY:
—‘\_______——// (min) (hrs) (iis) [m} F (m) s (min} hrs)
2980 I 48 20 "0 0 3:20 i 4 38 40 28 " 3 i 25
T [oeservaTiON BOREHOLES: Na. 720 1440 2880 ' >2880 (min) TOTAL:
of boreholes {min) {min} {min) | nr. Time 3 {miny {hrs)
i | i | ; .




r

o=

- .

BOREHOLE NUMBER: J14

CALIBRATION TEST AND RECOVERY

'scharge 1| o0oo|Discharge 2. | [Discharge 3: | |Discharge 4: | [Discharge 5 |  [Discharge 6.
Drawdown 1. g o
¢ 1.00 Drawdown 2: 230
i" : p— Drawdown 3 o oo
w 030 Drawdown 4. Jae
= E& 060 == Discharge Ratz 1 Drawdown 5: J00
f » i ~===Discharge Rate 2 Drawdown &: 000
5 A Is'i 0.40 Recovery Duration 1: 5
% 0.20 e Discharge Rate 3 Durat?nn =
" -": : Oi ~ Duration 3:
' 000 ischarge Rate 4 Duration 2
v ' 1 10 100 Duration 5:
Duraticn 6:
- TIME (1) IN MINUTES Recovery (m): 000
f Recavery (min): ol
' . STEPPED DISCHARGE TEST AND RECOVERY
scharge 1. | |Discharge 2. ] [Discharge 3; | |Discharge 4: ] |Discharge 5. ] Discharge &:
;; T Orawdown 1:
l 1 100 10000 b i change pote | Drawdown 2; nce
1.00 Drawdown 3: 310
z Discharge rate 2 Drawdown 4: 33c
- BED = Discharge rata 3 Drawdown é DED
FRE < P - _ Drawdown 8
2z x Mee o e e T Discharge rate 4 Duration 1 5
._.91 o Bl e Recavery Duration 2:
[ i = Duration 3
. 0.20 Step 2 Durztion 4.
= 0.00 - Step 3 Duration 5:
e . Step 4 Duration §
E TIME (1) IN MINUTES o svees Recavery (m)- P
2 Recavery (min). 0
CONSTANT DISCHARGE TEST AND RECOVERY
{ 1 10 100 1000 10000
n 04 4 ! ' {
oy 2 e
&4 o
| V-2 2
EQ 3 e =
o = weeeere Constant discharge rate
e — m— Recovery
R
2 7 =
E— n,
1 -9
TIME (t) IN MINUTES
[ INFORMATION
ite tested 26/09/03 Water level (mbgl) 26.17 Depth of pump (mbagi) 50
™ Huration 0 CD discharge rate 10.00 CD drawdown 8.2
@ble drawdown (m) 23.83 % Recovery after CD 41 % after | 0 imin




JANSENVILLE - Preliminary groundwater investigation results

APPENDIX C

CHEMICAL WATER ANALYSES




Borehole Id J1/742 J14 J15 J17 M5 S/P
Date Sampled 19/09/2003 19/09/2003 | 19/09/2003 | 19/09/2003 | 30/09/2003 | 30/09/2003
Drinking water class R 8 e e 2 e ] B Yo
| Electrical Conductivity EC ~~ mS/m___ HA72:00) HEE304A0 BB 436100 94100) 184 Q0| 20 .00]: 7 1t435,00
; ’ Total Dissolved Salts TDS mg / | 2370.00 . g .00{? .00 1050 00] 2180.00

Physical B et e odtpue e bR omglt ORIt - SOOI (N ~hoe EHE e it
ysical Properties CpHValue T A 7.02 7.57
Turbidity NTU 2.10 0.40
Arsenic . As omedd e T S P Y T
Cadmium ) Cd e mg/t | N R N N
Calcium

00|  288.00|  285.00|  130.00]  117.00| _ 256.00
e i 700 e .

Chemical properties

L. - Alkalinity S AP - 1 S RO N R W D S R e
Chemical properties (not [~ Calcium Hardness ——Caco3 ma/l [ 574,00/ 57,000 113800 718.00] | 7i2.00] T E35.60] 363,00] 830
required for the clasification of | Magnesium Hardness  CaC03_ mg7/i |~ 202.00 __437.00f 74500  _48200]  535.00] 25100 _ 27600| 50200
domestic drinking water supply)| _Carbonate aCco3  mg/l | T L A I T T
Bicarbonate HCO ; mg/! S N A S e
L Sliea S mal) T T T
Phosphor PO, asP mg /|
Ideal water quality | Suitable for lifetime use
i
Good water quality Suitable for use, rare instances of negative effects
Marginal water quality Conditionally acceptable. Negative effects may occur

in some sensitive groups.

Class 3 Poor water quality Unsuitable for use without treatment. Chronic effects
: may occur

Dangerous water qualii‘;' Totally unsuitable for use. Acute effects may cccur

pr—




Jansenville Groundwater Investigation - Vuba

Borehole Id J1+ 42
Date Sampled 19/09/2003
Drinking water class 4
Sample Number 17684
Class
T _5 Viable organisms 0
.-
2 & 3| Faecal coliforms 0
Sgo
25 4] Total coliforms 0
—a Electrical Conductivity EC mS/m 472.00 3
w4
=5 Total Dissolved Salts DS mg/l 2370.00 2
> O
bt 52- pH Value oH 7.02 0
; Turbidity NTU 2.10 2
Arsenic As mg /| o]
Cadmium Cd mg /| 0
Calcium Ca mg /| 270.00 2
Chlaride ci mg /1 1317.00 4
Copper Cu mg /| 0
3 Fluoride F mg /! 1.00 2 N
g Iron Fe mg /1 0.49 2
g_ Total Hardness CaCQ, mg /! 1176.00 3
e Magnesium Mg mg /! 122.0C 3
=
@ Manganese Mn mg /| )
s Nitrate N mg /1 0.02 0
Nitrate NO ; mg/l 0
Potassium K mg /| 490 0
Sedium Na mg /| 606.00 3
Sulphate SO, mg /! 437.00 2
Zinc Zn mg/l 0
5 Ammonia N mg /| 0.08
55 P - Alkalinity CaCo, mg /I 309.00
=
% o ;, M - Alkalinity Caco3 mg /|
g € g2
g Calcium Hardness Caco3 mg /1 574 00
%-5 g % Magnesium Hardness CaCQ03 mg /| 502.00
EBZ Carbonate CaCo3 mg /|
o .=
5 03,:5._5 Bicarbonate HCO, mg il
5 G Silica Si mg /|
= Phosphor PO as P mg /1

\

Class 0 Ideal water quality Suitapie for ifetime use

Class 1 Good water quality Suitacle for use. rare instances of nagauve affects

Class 2 Marginal water guality Conaiticnally acceptacle. Negative afects may z¢zur
11 some sensitive groucs

Class 3 Poor water quality Unsuitacle fer use without treatment Chrenic 2ffacts
may ccTur

Class 4 Dangerous water guality Tctally unsuitatie ‘cr use Acute affacis May s¢iur
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Jansenville Groundwater Investigation - Vuba
Borehole Id Jg
Date Sampled 19/09/2003
Drinking water class 3
Sample Number 17685
Class
. ‘S _é’ Viable organisms 9 |
e § 2| Faecal coliforms 0
% g g Total coliforms 0 ----
=8 Electrical Conductivity EC mS/m 381.00 3
s e Total Dissolved Salts 03 mg /| 1960.00 2
Q—a:u&: pH Value oH 7.06 0
L Turbidity NTU 0.18 1
Arsenic As mg /| . 0
Cadmium Cd mg /| 0
Calcium Ca mg/l 22300 2 1
Chloride ol . mg /| 1011.00 3 1
__Copper Cu mg/| Lo
a Fluoride F mg/l - 1.10 2 1
E’. Iron Fe mg/l 0.24 2
g Total Hardness CaCO,; mgll | 994.00 3 1
S Magnesium Mg mgll | 106.00 .3
E Manganese Mn mg/l o}
e Nitrate N mg/l 0.75 0
Nitrate ;\'EDJ mg /| o] |
Potassium mg /| 5.70 0 A
Sodium Na mg /| 472 00 3
Sulphate 50, mg /| . 25300 1 _
Zinc Zn mg/l 0 i
- Ammonia NH ¢ mg /| 0.01
. é :E P - Alkalinity caco, mg /1 400.00
E 8 o M - Alkalinity CaCo3 mg /|
gé -‘E = Calcium Hardness CaCo3 mg /| 557.00
%E ?:J % Magnesium Hardness CaCC3 mg/l 437 .00
g E, E i Carbonate CaCo3 mg/l ]
5 ;’.’-é Bicarbenate HCO, mg /| |
3 G Silica s mg /| ]
= Phosphor PO, as P mg /|

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality
Good water guality

Marginal water quality

Poar water quality

Dangerous water quality

Suitatle for hfeaume use

Suitacie for use. rare nsiancas of Ne

Cenatienally acceptatle Negatve effecis may scour
N 30mMe sensitive Jroucs

Unsuitacle ‘or use without iraatment Chronic sriscis
may Scour



Jansenville Groundwater Investigation - Vuba
Borehole Id J13
Date Sampled 18/09/2003
Drinking water class 4
Sample Number 17686
Class
. E é Viable organisms o]
2 8 2| Faecal coliforms 0
E 3 'g. Total coliforms 0
= 8 Electrical Conductivity EC mS/m §18.00 4
e < Total Dissolved Sats 703 mg/l 3100.C0 3.
‘Eg pH Value oH 6398 a |
Turbidity NTU 570 2
' Arsenic As mg/l | 0
Cadmium Ccd mg/l 0
Calcium Ca mg /| 455 00 3
Chlaride cl mg /| 1718.00 4 ]
Copper Cu mg /| 0
it Fluoride F mg/fl |, 1.10 2
5 Iron Fe mg /| 0.30 2]
g Total Hardness CaCQC, mg /| 1881.00 3
‘_§ Magnesium Mg mg /| 181.00 3
E Manganese Mn mg/l 0
= Nitrate N mgll | 075 9 |
Nitrate NO 4 mg/| 0
Potassium ot mg/l 680/ 0 .
Sadium Na __mg/l } 71300 3 ]
Sulphate S0 ; __mg’/l 6651::[_)‘ 3 ]
Zinc Zn mg /| a
£ Ammonia NH mg /| go2
. :‘é sg P - Alkalinity caco, mg/l | 439.00
S 3 o M - Alkalinity CaCo3 moi o ]
dé'l'i: é = Calcium Hardness CaCOo3 mgfl 1136.00 ]
gé E % Magnesium Hardness Caco3 mg/l 74500 o
E g é C.arbonate Caco3 mg /|
5 gs Bicarbaonate HCO 4 mg/l .
3 = Silica Si mg/|
= Phosphor PO.asP mg /|

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality
Good water guality

Marginal water quality

Poor water quality

Dangerous water gquality

Suitatle for lifeume use
Suitable for use rare nstances of negatve affecis

Ccncincnally accectatle Negative affects may scour
In some sensitive qroups

Unsuitatle for csa wmithcut rzatment Crronic 37ecis
may Seour

Tatally ursunatie ‘or use Acite 2ffacis mav oo

cour
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Jansenville Groundwater Investigation - Vuba
Borehole id J14
Date Sampled 19/09/2003
Drinking water class 3
Sample Number 17687
Class
T 8| Viable organisms 0
, 9 F
2 & 3| Faecal coliforms 0.00 1
S99 i
=25 4| Total coliforms 0.00 1
_a Electrical Conductivity EC mS/m 436.00 3
m @
25 Total Dissolved Salts TDS mg /| 2200.00 2]
>0
T £ pH Value pH 6.99 0]
\ Turbidity NTU 1.20 2
Arsenic As mg /| 0
Cadmium Cd mg !l L
Calcium Ca mg !l 288.00 2 ]
Chloride C! mg /| 177eg) 3 ]
Copper Cu_ ... mg/l o]
3 Fluoride F mg sl X202 ]
5 Iron Fe mg/ 0.37 2
g Total Hardness CaCO, mg /| 1201.00 3
3 Magnesium Mg mg /| 117.00 3
£
2 Manganese Mn mg /| 0
© Nitrate N mg /| 1.50 0
Nitrate NO ; mg/l o]
Potassium K mg /| 4.60 0
Sodium Na mg/l 527.00 3
Sulphate S50, mg /| 364.00 1
Zinc Zn mg/l o}
5 Ammonia NH mg /Il 0.01
B & P - Alkaiinity CaCo, mg !l 401.00
g% 9
8 o M - Alkalinity CaCO3 mg/l |
@0 CE ™
go -E Sy Calcium Hardness CaCo3 mg /| 719 00 N
£ EF
f—: 5% 5 Magnesium Hardness CaCo3 mg/l 482.00
[ e = W 7
ER Y Carbonate CaCo3 mg /|
[T
S %E Bicarbonate HCO, mg /| L
=a Silica Si mg /| N
= Phosphor PO,as P mg /|

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water guality
Good water quality

Marginal water quality

Poor water quality

Dangerous water quality

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

Conditionally acceptable Negative effects may occur
In some sensilive groups

Unsuntable far use without treatment. Chronic effects
may accur

Tetally unsuitable for use. Acute effects may occur




Jansenville Groundwater Investigation - Vuba
Borehole Id J15
Date Sampled 19/09/2003
F Drinking water class 4
i
Sample Number 17688
A
E Class
' F 8|...viable organisms o
- % =) [ R B
© 22| Faecal coliforms 0
E| 0¢ 8 e §
! = D0 a] Total coliforms 0
3
—a Electrical Conductivity EC mS/m 494.00 3
o 2
;1 55 Total Dissclved Salts 0s mg /!l 2480.00 3
L =0
ki £ E pH Value oH 7.15 0
Turbidity NTU 39.00 3
Arsenic As mg/l| 0
Cadmium Cd mg/l 0
Calcium Ca mg/l 285.00 2
4 | Chloride ci mg /| 1310.00 4
. Copper Cu mg /| 0
o ___Fluoride F mg /| ) 1.10 2
| T fron Fe mg/l | 460l 3
3 E Taotal Hardness CaCoO, mg/l 1247.00 3
E Magnesium Mg _mg/l 130.00 3
I T E T Lt (ST SN
z Manganese Mn mg /| 0 i
: © Nitrate N mg/l 0.07 o |
Nitrate NO ; mg /| o]
...! Potassium K mg /| 5.00 0 |
: Sedium Na_ ma /| 841.00 3
- Sulphate SO, mg /| 549.00 2
Zinc Zn mg /| o]
: 5 Ammonia NH ¢ mg/l 0.10
B P - Alkalinity CaCo, mg /! 316.00
0= —
| £82 M - Alkalinity _Cacos3 me/l |
o0 c
geiz Calcium Hardness CaCC3 mg /1 712.00
v EcEZ |-
%‘g b % Magnesium Hardness CaCo3 mg/t | ..83oof ]
.1 E 3% Carbonate CaCo3 mg /| ]
| S g- E Bicarbonate HCO; mg /|
5® Silica Si mg /1
< Phosphor PO,asP mg/l
1 Class 0 Ideal water quality Suitable for lifetime use
Class 1 Good water quality Suitable for use. rare instances of negative effects
Class 2 Marginal water quality Conditionally acceptable Negative effects may occur
,1 in some sensitive groups.
Class 3 Poor water quality Unsunable for use without treatment Chronic effects
may occur
.‘] Class 4 Dangerous water guality Totally unsuitable for use Acute sffects may occur
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Jansenville Groundwater Investigation - Vuba
Borehole Id J17
Date Sampled 19/08/2003
Drinking water class 2
Sample Number 17689
Class
@ E Viable organisms 0
L2
© § 38| Faecal coliforms Q
L2359 T AP R R ot SR A BT A B S b R | Fr o o T
= 5 a} Total coliforms 0
e Electrical Conductivity EC mS/m 184.00 2
T O
25 Total Dissolved Salts 108 mg /| 919.00 1
. I i e e e i e e L e i
& QEI pH Value pH 7.45 0
Turbidity NTU 2.80 2
Arsenic As mgil 0
Cadmium Cd mg /| 0
Calcium Ca mg /| 130.00 1 N
Chloride Cl mg /| 430.00 2
Copper Cu mg /| 0
8 Fluoride F mg/l 1.10 2
E Iron Fe mg !l 108 Z
g Total Hardness CaCo, mg /| 575.00 2
g ___Magnesium Mg mg /| 61.00 1
R B Rl (EEEERE ks B
g Manganese Mn mg/l 0 i
Nitrate N ) __mg/l 3.10 o |
Nitrate NO 5 mg /| 0
Potassium K __mg/l 3.90 0
Sodium Na _mg/l 178 00 1 i
Sulphate so, mg /| 92.00 0
Zinc Zn mg/l 0
5 Ammonia NH mg/l 0.01
T O P - Alkalinity caco, mg /| 429.00
R N IR IR
Z8 o M - Alkalinity CaCQ3 mg /|
L = i T e T e ) i e
crEx Calcium Hardness CaC03 mg /| 325.00
ol B B R OURERERES:
-;_‘c: 25 Magnesium Hardness CaCo3 mg /| 251.00
o = |
% B3 Carbonate CaCo3 mg /|
5 ?{‘E Bicarbonate HCO, mg/l |
3 5 Silica Si L A APPSR (R
= Phosphor PO asP mg/l

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality
Good water quality

Marginal water quality

Poor water gquality

Dangerous water quality

Surlable for lifetime use
Suitable for use, rare instances of negative effects

Conditionally acceptable Negative effects may cccur
N s0me sensitive groups

Unsuitable for use without treatment Chrenic affects
may occur

Totally unsuitable for use Acute effects may cocur
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Jansenville Groundwater Investigation - Vuba

LA

Borehole Id M35
Date Sampled 30/08/2003
Orinking water class 3
Sample Number 17824
Class
' E g Viable organisms o]
2 38| Faecal coliforms 0
é g g Total coliforms 0
=2 Electrical Conductivity EC mS/m 209.00 2
25 Total Dissalved Salts DS ma /| 1050.00 2
§§ pH Value pH 7.36 I
: Turbidity NTU 0.80 1
Arsenic As mg/l 9 1
Cadmium cd mg /| o 1
Calcium Ca mg/l | 117.00 1 }
Chloride cl mq/l 261.00 2
Copper Cu o}
2 Flucride F Mg 210 3 N
'u::g_ lron Fe mg/l o1a) . 1 | !
g Total Hardness CaCo; mg /| 568.00 2 ]
E Magnesium Mg mg /| 57.00 1
§ Manganese Mn_ mq /| g
© Nitrate N mg /| 1.40 0
Nitrate NO, mg /| o]
Potassium K mg /| 500 0 ]
Sodium Na mg /| 267 00 2
Sulphate SO, mg/| 102.00 ""O- ........
Zinc Zn mg/l U --------
5 Ammaonia NH mg /| 0.02
. é g P - Alkalinity caco, mg /1 ssio0|
8o M - Alkalinity CaCo3 mg /| N
§§ -‘E = Calcium Hardness CaC0o3. ..mg/l 29200
(—;"E E § Magnesium Hardness caco3l mg /| 276.00
3% Garbanate Caco3 mg /|
& g’.]-_'é Bicarbonate HCO, mg /|
50 Silica Sr mg /|
< Phosphar PO;asP mg /|

Class 0

Class 1

Class 2

Class 3

Class 4

Ideal water quality
Goaod water quality

Marginal water quality

Pocr water quality

Dangerous water quality

Suitable for lifetime use
Suntable fer use. rare insiances of negative afacts

Cenditianally acceptacie Negatve affec!s may ccour
N some sensitive groucs

may cczur

Tetally unsuitacle ‘cr use Acute 2fecis mav Sgzur
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' Jansenville Groundwater Investigation - Vuba
Borehole Id 5P
‘] Date Sampled 30/09/2003
Drinking water class 3
j Sample Number 17825
1 Class
T 5 Viable organisms 0
w2 B
j 9 & 8| Faecal coliforms 0
* 859 . 1
| = 0 &| Total coliforms ol
_w Electrical Conductivity EC mS/m 435 00 3
[
2T Total Dissolved Salts DS mg /| 2180.00 2
| > QL
£ E pH Value oH 7.57 o
Turbidity NTU 0.40 1
| Arsenic As mg /| 0
Cadmium Cd mg /| 0
7 Calcium Ca T mg/l 256.00 2]
“! Chloride c mg 181.00] .1
Copper Cu __mg/l
&.} § ___Fluoride N F _mg/l 130
t g fron__ Fe mg/! 0.10
' g Total Hardness CaCo; mg /| 1141.00
E Magnesium Mg mg/l 122.00 3
% E ......
jl g Manganese Mn mg /| o}
i Nitrate N mag/l - 097 a0
Nitrate NO ; mg /| 0
3 Potassium K mg /! 4380 0
Sodium Na _mg /| 579.00 3
Sulphate S0, mg !l 366.00 1
—! Zinc zn mag/l 0
' 5 Ammonia NH mg/l 002
BB P - Alkalinity caco, mg /! 337.00
- v v B E—
_i £ 8 o M - Alkalinity Caco3 ma /1
C £
| SeE o Calcium Hardness CaCQ3 mg /1 539.00
E=ZE :
B ke g o Magnesium Hardness CaCO3 mg /| 502.00|
= @
¢ ER 4 Carbonate CaCQ3 mg /|
' R B EER s ST 4= UL . SYSN (RN M
5 %E Bicarbonate HCO ; LA R
=B Silica Si i omall
"’ = Phosphor PO as P mg/l E
1]
'] Class 0 Ideal water quality Suntable for lifetime use
}
Class 1 Good water guality Suntatle for use. rare instancas of negative affects
1 Class 2 Marginal water quality Conditionally acceptacle Negatve affecis may ccour
. in scme sensitive groups
Class 3 Poor water quality Ursuitable ‘cr use withcut trestment. Chreric 2Hzcis
may sccur
3| Class 4 Dangerous water quality Tatally unsuntacie ‘cr usa Acute arfects may scaur
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