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1. INTRODUCTION

1.1 Terms of reference

Southemn Africa GeoConsultants (PTY) Ltd — hereafter referred to as GeoCon - was appointed by
Kwez1 V3 Engineers to carry out determinative pump testing of existing boreholes at the town
Sterkstroom in the Inkwanca Municipality of the Chris Hani District of the Eastern Cape Province.

This report gives results and recommendations resulting from the execution of potential determinative
pump tests at six existing boreholes all of which is located within the boundaries of the study area.

1.2 Scope of investigation

GeoCon was appointed to render the following hydrogeological consultation services in the project
area:
Liaison with municipal offices and personnel
Evaluation of four electrical submersible pumps, one electrical driven mono pump and one
open borehole
 Site evaluation - groundwater potential assessment
Coordination and supervision of pump testing program
Analyses of pump testing data
Assessment of groundwater quality
Reporting with utilization recommendations

Y Y
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1.3 Location of study area

The town Sterkstroom is located approximately 50 kilometers to the northwest of Queenstown (Figure
1). Four of boreholes concerned are situated directly to the north of the town, and two are situated to
the east of the town next to the Masaki Township.
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Figure I: Regional Locafitv Map



1.4 Information sources

All information pertaining to the boreholes was obtained from on-site observations and reports from
local municipality representative - Mr. Boeta Geyer.

O Geological information was obtained from the 1:250 000 scale geological map: 3126 -

Queenstown.

O Hydrogeological information was obtained from the 1:500 000 scale hydrogeological map:
3126 Queenstown.

O Topographical information was obtained from the 1:50 000 scale topographical map:
3126DA — Sterkstroom.
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2. METHODOLOGY

2.1 Hydrogeological survey

Field inspections were carried out during which the local geological and hydrogeological conditions
were evaluated. This information was required for aquifer definition, pump testing data analyses,
recharge potential as well as water quality assessments and long-term sustainability determination.

2.2 Evaluation of existing equipment

The flow rate at one existing electrical submercible pump was measured to determine the current
abstraction rate at the borehole. All the other boreholes were vandalized and it currently in disrepair.
Existing pumps in the other holes were sent to RIN Projects in East London for calibration.

2.3 Pump testing

2.3.1 ' Pump testing procedure

Pump testing was carried out under the co-ordination and guidance of the hydrogeological consultant.
It 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.

The appointed pump-testing contractor executed pump testing under the supervision and guidance of
the hydrogeological consultant at the existing boreholes. Pump testing was done using a positive
displacement mono-type pump bein g driven by an engine equipped with a gearbox to be able to pump
at different rates. Because the boreholes are in use, they were allowed to recover sufficiently before
pump testing of the holes commenced.

Initial 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 sufficiently.

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.

Monitoring of boreholes nearest to the pumping borehole was carried out where seen as feasible.

2.3.2  Pump testing analysis

Two parameters are used to describe the physical properties of the aquifer, namely transmissivity (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 2 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.

L")



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 conceming the fractures (early T
analyses) and the surrounding rock matrix (late-T analyses).
The pump testing graphs from the Cooper-Jacob analyses are attached in Appendix B for
reference.

» FC-analysis
FC refers to flow characterization of groundwater flow to a borehole. This method 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 http://www.uovs.ac.za/ios.

» Recovery method
This test provides an indication of the ability of a borehole and groundwater system to recover
from the stress of abstraction. This ability can again be analyzed to provide information in
regard to the hydraulic properties of the groundwater system and arrive at an optimum yield
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).
The values obtained from these methods were then used to fit the step-drawdown data as a
means of calibration.

2.4 Chemical Water Analyses

A water sample was taken at the boreholes at the end of the pumping cycle of the last test carried out.
Water was analyzed as far as its physical-, chemical- and microbiological quality is concerned.

Results were evaluated using the document:

Quality of Domestic Water Supplies; Volume 1;Assessment Guide; Second Edition 1998;
Water Research Commission No. TT101/98.

The Water Quality Assessment Guide defines the following classes:

Colour Class Water quality
T

Ideal — suitable for lifetime use

Good -~ suitable for use, rare instances of negative effects

Marginal — conditionally acceptable. Negative effects may occur in some

Poor — unsuitable for use without treatment. Chronic effects may occur

s i
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Dangerous - totaily unsuitable for use. Acute effects may occur




3. RESULTS

3.1 Hydrogeological Setting
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Figure 2: Regional Geology

According to the hydrogeological map of Queenstown the study area’s surface geology is mainly
alluvium. Groundwater occurrences are expected in fractured zones with yields varying between 0.5

3.2 Liaison

Two site visits were made on the 10" and 19 of Apnl 2002. Pump testing procedures to be followed
were discussed with the répresentative from the loca] municipality - Mr B. Geyer. Existing boreholes
that had to be tested were indicated and site verification and geological mapping was done. Liaison
documentation is attached in Appendix A for reference.

3.3 Borehole census

Not forming part of the scope of this appointment — no formal borehole census was carried out outside

of the target area. Other boreholes that were noted m the area and these are indicated in F igure 3.
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Figure 3: Derailed Site Lavout Map (Geologv excluded)

It will be strongly recommended that a regional borehole census be carried out to determine regional

abstraction trends and volumes that wil] most definitely

effect the municipal abstraction. This

borehole census will include all boreholes in the town as well as surrcunding farms.

3.4 Existing equipment

Of the six boreholes concerned, four were equipped with electrical submersible pumps: one with an
electrical driven mono pump and one borehole was unequipped. Only one borehole was in 3 working
condition during the testing phase of the project. All the other boreholes were vandalized,
switchboxes and pump-houses were broken down. Two of the town boreholes, EC/001/CH and

EC/003/CH, were rendered useless by bricks having bee

n thrown down the boreholes.
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; Photo I: Borehole EC/003/CH - Vandalized

3.5 Pump Testing
A total of six boreholes were scheduled to be pump tested by the pump testing contractor,

Borehole EC/001/CH (Sterkstroom 1} could not be tested because it was blocked.
Borehole EC/002/CH (Sterkstroom 2) was tested successfully.

Borehole EC/003/CH (Sterkstroom 3) could not be tested because it was blocked
Borehole EC/004/CH (Sterkstroom 4) was tested successfully.
Borehole EC/005/CH (Sterkstroom 5) was tested successfilly.
Borehole EC/006/CH (Sterkstroom 6) was tested successfully.
Borehole EC/007/CH (Chris Hani) will be tested during a next phase.
Borehole EC/008/CH (Masaki 1) was tested successfully.

Borehole EC/009/CH (Masaki 2) was tested successfully.

DUDDDGUDD

Results from the pump testing phase were analyzed according to the methods described in
Paragraph 2.3.2. Results are summarized in the Project Summary Table below-

Pump testing data and Cooper-Jacob graphs are attached in Appendix B for reference.
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SUMMARY & RECOMMENDATIONS

GeoCon was appointed by Kwezi V3 Engineers to carry out a hydrogeological investigation
at the town Sterkstroom in the Chris Hani District Municipality. The project resulted in the
testing of a total of six town borgholes.

The area is covered by alluvium and underlain by sandstone and mudstone of the Burgersdorp
formation from the Tarkastad subgroup; and by mudstone, shale, gritty sandstone and
occasional coal seams of the Molteno formation. Dolerite intruded into the sedimentary
package in the form of dykes, sills and sheets.

A total of six town boreholes were scheduled for pump testing. Two of the town boreholes,
EC/001/CH and EC/003/CH were completely destroyed by community members, and it was
decided to test two other boreholes in the Masaki Township instead.

Of the six boreholes that were tested, four were equipped with electrical submersible pumps;
one with an electrical driven mono pump and one borehole was unequipped. Only one
borehole was in a working condition during the testing phase of the project. All the other

-boreholes were vandalized.
'Analysis of the pump testing data indicated that the boreholes are utilizing the same aquifer

and that there is a definite interaction between boreholes. Recommendations were made
taking this into account.

Recommended abstraction rates for the boreholes are indicated in the Project Summary Table.
Duty cycles are recommended not to exceed 8 hours of pumping per day, resulting in a total
available daily volume of 230 m’.

The drinking water quality of the boreholes was found to be marginal to poor. Class 3 and 4
values can be ascribed to the high feacal- and total coliform counts. Total Hardness causes
some water from some boreholes to be marginal. It is recommended that the water be
chlorinated to minimize the possible health risk posed by drinking of the water.

The implementation of a water level monitoring and groundwater management program is of
critical importance to ensure that groundwater remains a long-term sustainable water source
for the municipality. The implementation of such a management plan will have to entail a full
hydrocensus, to be carried out within a 5 km radius of the town center to identify all
boreholes in the area. There is a good possibility that cther boreholes in the area are being
over exploited and mismanaged. The long-term response of the aquifer to the recommended
abstraction rates can thus be evaluated and changes to duty cycles can be made if required.

It is recommended that the new low-cost housing development make use of the town’s
sewerage system to minimize possible groundwater pollution as a result from on-site
sanitation,

It is recommended that an engineering geological and hydrogeological investigation be
conducted at the town’s solid waste disposal site due to the proximity of the site to the town
boreholes, and the possible pollution hazards posed by this.

10



APPENDIX A

LIAISON DOCUMENTATION
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APPENDIX B

PUMP TESTING DATA



CALIBRATION TEST AND RECOVERY
4EC/002/CH PROEGT: |Sterkstroom Groundwater Development
[SITE NAME: Sterkstroom Groundwater Development
L ; Chri;s Hani District
54.25 10.28 K 0:{ P100
50.20 0.25 {Christopher
165.00 1AB Pumps
9.50 0.59 :
DISCHARGE RATE 1 DIS DISCHARGE RATE 3
10/04/2002 frik=: : 16h50 110/042002 fie. 17h20
Braaan | T e e o
) _iimir M5y leminif
0.03 1 1
2 0.04 2 2
3 0.07 3 3
5 0.11 031 |5 5
7 0.12 7 7
10 0.13 0.31 10 10
15 0.16 15 15
EXISTING EQUIPMENT DETARL: 20 120
TYPE OF RESERVOIR: ' 30 30 PRESSURE GAUGE MANUFAC (30
v 40 40 ITURER: 40
RESERVOIR SIZE; 50 MATER!AL OF ENCLOSURE: 50 50
60 60 GAUGE READING (KpA): 60
RESERVCIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
"1 0 80 [moNIToRING FACILITY: 80
{sTanp HEIGHT {m): 90 [WATER METER MANUFACTURER; §90 90
100 . 100 {MAINTAINED: 100
B 110 ATER METER READING: 110 110
i 120 120 120
150 150 150
' DISCHARGE RATE 4 DISCHARGE RATE § DISCHARGE RATE 6
batz: | 10/04/2002 |ame: ﬁ : 17h50 e j 18n05
of Drawtown | Yielz | 7une _ Tima| Recovery § i viald | Time| Recovery
Usp  gmed g ey tmisil e feim|  gw
1 2.02 1 1 1.35
2 2.089 4.1 2 6.42 2 1.05
3 2.19 3 3 0.85
5 2.24 4,12 5 7.76 5 0.67
7 2.34 7 7 0.55
10 2.40 412 10 7.77 10 0.41
15 2.45 15 15 0.37
420 EXISTING EQUIPMENT DETAR: 120 : 420 0.30
PUMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 0.24
BPaL 40 [Erectricity 40 Galvinised steel 40 0.20
|PUMP MANUFACTURER: 50 |EnGINE MANUACTURER: f50 lcLass oF RISER: 50 0.16
fs0 Geo Machines lso 5 lso 0.12
PUMP SERIAL Na: 70 |enGINE MODEL: 70 fDIAMETER OF RISER (mm): 70 0.07
I 80 Ilndukxe Motors Induction 80 50mm 80 0.03
. 'PUMP PULLEY DIAMETER (mm}): |90 ENGINE SERIAL No: [s0 CONDITION OF RISER: 30
250m 100 LD 5788 / 21 100 Gaca 100
IPUMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): [110 SHAFT DIAMETER (mm): 110
28m 120 164 mm 120 18mm 120
PUMP RPM: 150 POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150 |
' 1445 75 %w 35mm 180
PUMP CONDITICN: ENGINE CONDITION: ELEMENT STROKE (mm); 210
Goeg Motor 8ad 250mm 240
ICOMMENTS: 300
420
‘P100 was too small for the water. Therefar we had to change borth the pipes and the element 480
i 540
{600

lDID THE BOREHOLE PRQDUCE ANY SILT ' SAND / GRAVEL ? YE

(V2]

{ss0




STE.PPED DISCHARGE TEST AND RECOVERY
HOREHOLE NG, » 1EC/002/CH [PQGJEGI Sterkstraom Groundwater Development
R;TERMﬂVﬁ:im. : 10 SHYE RARE: Sterkstroom Groundwater Development
:&%‘Eﬁﬂn’tl!te.m. z — 0 i F:hris Hani Diﬁt_ric_t
i3] | 5425 10.28 io: 1P100
DEPTH 1 5020 0.25 _Christopher
1 165.000 0.000 1AB Pumps
; 5 0.58
i DISCHARGE RATE 2 DISCHARGE RATE 3 Time | Rizaveryd.
11/04/2002  [Fgin { 11/04/2002 = | 11/04/2002 [ s | oy
pi. 11H30 1 T 13H10 1 . 1
'ﬂms Lrawdnwn ; ¥y {2 e Drawsswn. xﬁggg 2 Crawiows YMnE 2
qminy . Gisp 3 toinil Amb s 43 sy |3
1 0.51 5 1 3.73 5 1 5
2 0.74 7 2 4.35 9.210 |7 2 9.14 15.550 |7
3 0.81 3.000 |10 3 4.43 8.210 (10 3 9.72 10
5 1.18 15 5 4.51 8.030|115 4 9.85 15.880 |15
7 1.40 4.030 |20 7 4.60 20 7 9.80 16.040 |20
10 1.51 30 10 4,68 8.020 |{30 10 9.96 30
15 1.57 4.030 |40 15 4.70 40 15 10.49 16.040 |40
20 1.62 50 20 4.78 8.020 |50 20 11.32 50
30 1.67 4.040 |60 30 4.87 60 30 29.26 16.030 |60
40 1.70 70 40 4.85 8.030 |70 40 38.55 70
50 1.72 l 4.030 (80 50 5.07 80 50 P. LS 13.330 ||BO
60 1.75 90 60 513 8.020 |90 HEO P.I.S 12.440 |90
70 1.77 4.030 (100 70 518 100 70 P.I.S 12.230 [100
80 1.80 110 80 5.23 8.020 110 80 110
90 1.82 4.030 (120 90 5.27 120 90 120
100 1.84 150 100 5.32 150 100 150
110 180 110 180 110 180
120 210 120 210 120 210
Average vield: 3.88428571{kus) Average yield: 8,195 Average vield: 14.69375
DISCHARGE RATE 4 Bii DISCHARGE RATE 5 DISCHARGE RATE § | Tine | Recovary
PATE | 11/04/2002 11/04/2002 s DATE. 11/04/2002 [ (mint im)
TiE: 1 hM 1 TIHE: 1 8.62
Tme ! Grewdows | vend 2 Time| Gowdewn | . 42 time! Prowdows | view ||2 7.60
min} = sy 3 i m) sy 43 . wsy |13 5.14
1 5 1 5 1 5 5.43
2 7 2 7 2 7 3.48
3 10 3 10 3 10 2.73
5 15 5 15 5 15 1.86
7 20 7 20 7 = 20 1.52
10 30 10 30 10 30 1.02
15 40 15 40 15 40 0.79
20 50 20 50 20 50
30 60 30 60 30 60
40 70 40 70 40 70
50 80 50 80 50 80
160 90 60 90 60 90
70 100 70 100 70 100
80 110 80 110 80 110
90 120 90 120 90 120
100 150 100 150 100 150
110 180 110 180 110 180
120 210 120 210 120 210
Average vietd:  2DIV/0l 240 150 240
COMMENTS: 300 180 100
360 210 360
420 240 420
480 300 480
540 360 l|540
600 420 600
660 480 660
720
780 Average yield: 720




" ) CONSTANT DISCHARGE TEST AND RECOVERY ] o
"1 BOREHOLE NO. : ECI002/CH !Pmm Sterkstroom Groundwater Development ;Wﬁ ‘-iChﬂS Hant District
. [ALTERNATIVENOD.: a Iﬁmmﬁ; {Sterkstroom Groundwater Development .
DEPTH OF PUMP {mbal: 5020  [pusewvesusEn: {P100 opssnton.  |Chnstopher
T T ouweTen mm 165 _ - edbipuENy, {BPaL . . 7 Eéaéfétcfam , 'AB‘Pur"nps , _
: TEST  |DATE: 11/04/2002 TEST  [0ATE: |  15/04/2002  [TOTALTIME-PUMPED{midk | 2880 {TOTAL TEST TINE imink: 2880
STARTED |TIME: 16h30 B 06h30 TOTL TMERECOVERYiminG; | 2280 juveRacEEmDwey 579
"] _ DISCHARGE BOREHOLE __OBSERVATION BOREHOLE 1 . OBSERVATION BOREHOLE 2 errernn OBSERVATION BOREHOLE 2
T 035 b | . s | _ fso.:
I&Sm-ﬂﬁm;wbdﬂ:. . 4 028 :gmwmaxfmggﬂ; Sy mmwmmw : ?:amu:t&g&g;;w::
7| CASHE Erimmy: 1 000 awmﬁww@wy : %Asmmmw; : @ﬁm:m:&mm
o fposesccocrimass | sezs loonmorsomns poroomrns, leoresoreoren:
%ﬁmmmn 300 Prareras WATER LEVEL: WATER:LEVEL
7 rmwm.ﬁuaurggn e 059 = _ !mmncam Ao loszancegmy _
. 'rtm Smawdown: | ¥isld Ruvovery . m..::. Dravatowss Racovery % Time: Brawdows 0 I ¥ :‘.;'i.?ms.u DOmwdawn, - Rezovery
ey | Gy st onh b e | &) g .t | o) P e st le tm
-1 1 1.43 4.10 1 1 1 .
]2 158 .23 373 2 2 2
’ 3 1.85 4.47 362 |3 3 3
'1 5 2.02 343 {5 5 5
7 2.66 15.59 .27 7 7 7
10 313 304 [0 10 10
-} 15 3.43 6.05 270 |1s 15 15
=% a0 353 255 {20 20 20
o 361 6.05 221 a0 30 30
g 140 356 200 40 40 40
T 60 370 £.05 175 |s0 60 60
50 179 1.50 Ise . fa0 80
= (120 3.86 5.04 136 Hao0 120 120
-] 150 391 1.24 150 150 150
180 3.94 8.04 1.18 180 180 180
210 3.96 1.11 210 210 210
7 240 3.98 6.04 1.05 240 240 240
300 4.04 100 f3o0 0o 300
360 4.07 6.04 094  J3so 360 360
f{ 420 4.09 089 4420 420 420
480 4.13 6.05 0.84 480 430 480
— 1540 417 080  |s40 540 540
1 500 421 606 0.74 600 600 500
660 428 07c 720 720 720
720 4.30 8.05 0.66 840 840 840
-1 780 4,34 0.53  |as0 960 960
" §B40 437 5.05 0.59 1080 1080 1080
300 4.41 057 1200 1200 1200
—] 960 445 5 04 055 {1320 1320 1320
“ 1020 450 .54 1440 1440 1440
__ |1080 4335 505 0353 1800 1800 1800
1140 481 052  |2280 2280 2280
1200 457 506 050 2880 2880 2880
_ LZ’EO 472 048
1320 478 505 0.45
“ 138 483 0.44
. 1440 4 39 5 05 0.43




= DISCHARGE BQREHOLE OBSERVATION BOREHOLE 1 LOESERVA TION BOREHOLE 2 4 OBSERVATION BOREHOLE 3
s Tima | Hawdowm § Vid | Becovery i T B Recovery :,'x’lma-, Draw " Rocovory L Tie: 2 Prawdown Recavery.
o bemimdl g Lo P o damerl e mp Ao i) jme fmlbi g (LI
1500 4.95 6.05 0.42 1500 1500 1500
1560 50 041 1560 1560 1560
i 1620 505 5.05 0.40 1620 1620 1620
1680 511 0.39 1680 1680 1680
1740 517 508 038 1740 1740 1740
- 1800 5.22 0.37 1800 1800 1800
1860 5.28 6.05 Q.36 1860 1860 1860
1320 5.33 0.35 1920 1920 1920
; 1980 5.40 6.05 0.34 1980 1980 1980
= 2040 5.44 0.33 2040 2040 2040
2100 5.49 5.05 0.32 2100 2100 2100
2160 5.54 0.31 2160 2160 2160
i 2220 5,59 6.04 0.30 2220 2220 2220
2280 564 0.29 2280 2280 2280
2340 569 5.05 2340 2340 2340
a 2400 574 2400 2400 2400
2460 5.79 "-‘E.EIS 2460 2460 2460
2520 5.84 2520 2520 2520
i 2580 5.89 6.04 2580 2580 2580
2640 598 2640 2640 2640
2700 5.00 5.05 2700 2700 2700
. 2760 504 2760 2760 2760
2820 6.08 §.08 2820 2820 2820
2830 513 {2880 12880 2880
"
DESCRFTION: QUANTITY:JUNIT, SESCRIPTION: QUANTITY:  UNIT
J ESTABLISHMENT Sum S STRAIGHTNESS TEST: No.
" 7 JINTER HOLE MOVE > 10 km Km. U [VERTICALITY TEST: No
FROM: SITE NAME: M lcasING DETECTION: No
! BOREHOLE No: M |STEEL BCREHOLE COVER: Nog.
A INTER HOLE MOVE < 10 km: No A |BEOREHOLE MARKING: No
REMOVAL AND RE-ERECTION OF PUMP HOUSE: No. R SITE CLEANING / FINISHING: No
l REMOVAL OF EXISTING EQUIPMENT: No Y REPORTING & DATA RECORDING: — Na
' RE-INSTALLATION OF EXISTING EQUIPMENT: Na SLUG TEST: No
WORK TIME RATE (REPAIRS): Haur LAYFLAT (m}:
! STANDING TIME: Hour BOREHOLE DEPTH AFTER TEST:
Tl aTiTUDE: LONGITUDE: lsoreHoLE WATERLEVEL AFTER TEST:
'frestoecompron S TR ToTAL. | RECOvVERY: RECOVERY TEST
1{CALIBRATION TEST: [min) {hrs) [m) {min} TIME TOTAL (hrs): 40.00
TEST DURATION (Minutes) 15 15 15 15 15 15 50 150 ao3 30 Cal  Steps cD Total
‘ TEST YIELD (I/s) 0z 033 148 262 412 7 32IMAXIMUM (U's) 73 ap I 10 2230 2400
1 |DRAWDOWN (m) 016 034 975 140 245 5 50fMAXIMUM m) S5 DRAWDOWN TOTALS {CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTiL- %
TEST DURATION (Minutes) 100 100 70 70' 4 50' 0.79 40 ISED
\TEST YIELD (¥s) 138 30| 1aas MAXIMUM Us) 14 7 403 3 -3| 521
DORAWDOWN 1m) 3 532] 18ss MAZIMUM my 388
CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
(min) (hrs) {l/5) [m) (m) % [min) (hrs)
2880 <8 30 579 513 J2¢ | gE 37 | 280 l 38720
OBSERVATION BOREHOLES: No. 720 ! 1440 2880 >2880 {min) TOTAL:
of bareholes {min) ! {min) {min) nr. ‘ Time (min) {hrs)
J | Jcd




g BOREHOLE NUMBER: EC/002/CH
CALIBRATION TEST AND RECOVERY

. lischarge 1: | __o031[Discharge 2. |  o.8a|Discharge 3. |  1.46|Discharge 4. |  2.62|Discharge 5. | _ 4.12|Discharge 6. 7.3167
Drawdown 1: 0.16
L 0.00 —%‘a : —— e Drawdown 2: 0.34
= 1 AT = ——h n : 100 Drawdown 3 0.75
= -1.00 ; 1= — —F— + = — Drawd 4:
& : ==m=z= ———F+ - h ——r——--- |—Discharge Rate 1 _SWEOWN & el
;U] -2.00 - e —_ T - " — Disch Rate 2 ! Drawdown 5: 2.45
kh S i e ; ; } i Ischarge K& < 11 |Drawdown 6: 5.60]
8 = -3.00 : : = : : : ; ; 1 Discharge Rate 3|, [Duration 1- 15
. == 400 : t H Discharge Rate 4 Duration 2: -15§
L : sl _ : : =R Discharge Rate 5 ||  [Duration 3: ﬁ
a T — L i r =t Discharge Rate 6 DursiEria: L
£00 & — ‘ i i i = Duration 5: 151
| ecavery Duration 6: 15
, TIME () IN MINUTES Recaovery (m): 0.03
L= Recavery {(min): 80
STEPPED DISCHARGE TEST AND RECOVERY
uscharge 1: [ 3.8842a[Discharge 2. | a.195|Discharge 3: | 14.6638] Discharge 4: | |Discharge 5: | Discharge &:
‘ Drawdown 1: 1.84)
- 1 : 100 10000 i I Drawdown 2: 5.32)
0.00 . ' : i""‘"D'SCha" ge rate 1 } | [Drawdown 3 38.55
= % : : =1 ¢ : } } Drawdown 4: 0.00
[ E gLty : = = | Dlscharge rate 2| Drawdown 5: 0.00
-z ? —— : i  {Drawdown &
% E -20.00 Discharge rate 3 Burstand: o
o -30.00 — _ Duration 2 100
g % = Recavery Duraticn 3: 0
= ~40.0C —Zien 2 Duration 4:
o = R Duraticn 5
-50.C0 0T
Step 3 Duraticn 6:
‘ TIME (t) IN MINUTES R = P T
=3 Recavery (min) 40
! CONSTANT DISCHARGE TEST AND RECOVERY
l_ (%) ¢ T 1 ]
& - 1G0Co
!_
L
= -2 i
=
0 -3 ====(Ccnstant discharge rzate
= 4 = Recovery
| 3
a -5 =
-3 g T \‘M“k
= ° ' : === ———
o T = 1
| 7 ‘
5 TIME (1) IN MINUTES
!
iTEST INFORMATION
ate tested 11/04/2002 |Water level (mbgl) 9.90 Depth of pump (mbgl) 50.2
+D duration 2380 CD discharge rate 5.79 CD drawdown 6.13
gAvailable drawdown (m) 40.3 %% Recovery after CD 95 % after | 2280 min
L.

L
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B e T e e e e S
B BOREHOLE NUMBER: EC/002/CH
| CALIBRATION TEST AND RECOVERY
, lischarge1: [ 031[Discharge2: | o0.8a|Discharge 3. | _ 1.46]Discharge 4 | 262]Discharge 5. | _ 4.12|Discharge 6: 7.3167
Drawdown 1: 0.16
l 000 —————en = m—— ; Drawdown 2: 0.34
l = 1 3 — P ¥ [} 81 D g =‘1[_:{_)0 i Drawdown 3: Q.75

= -1 DO ! : - L3 - — : i — : ’ - Dl‘awdown 4 1
¥ Ty = —++ |=——Discharge Rate 1 |> - A0

> o -2.00 - : , g || |[Drawdown5: 2.45
é 2 : = : e e ‘ Qischargs Retes | |Drawdown 6: 5.60)
: I3 b -3.00 - — : : : ; e Discharge Rate 3 |, (Buration 1 El
3 g S 400 — ; : —— Discharge Rate 4 || [Duratian 2: 15

= 5.00 — i : | Discharge Rate 5 g“mg‘m i: RE

-5.00 - : — | . uration 4;
; |” o : : — : e ———— Discharge Rate 8 Duraton 5. ::
] -6 — Recovery Duration 6: 15
TIME (t) IN MINUTES e
| : _ Recovery (min): 80
—i' STEPPED DISCHARGE TEST AND RECOVERY

r lischarge 1: [ 3.88420[Discharge 2. | s.1s5|Discharge 3: | 14.6938|Discharge 4: | [Discharge 5. | Discharge 6:
| Drawdown 1: 1.84
J} 1 100 100C0 - — |} |Drawdown 2: 5.32
l e _ A ———Discharge rate 1| [Smwdowr 5. =

W et . - ! : i

=2 ‘-M : : : { ) 1 Orawdown 4: 0.00
|z -1000 =—/——= R — ; = .‘ Discharge rate 21| 5 down 5; 0.00

— i |

Zzu — T — . ' Drawdown E:

—" % E.I:J -20.00 Discharge rate 3 Duration 1- 700
' o= ' i {

8 W -30.00 ] Duratien 2; 100§
.3 = Recavery " {Duration 3: 70{
-.l = -0ce _— Duration 4:

a e [} -

-£0.Cco Duration 5.
. Step 3 Duration 6:
TIME () IN MINUTES Recovery (m): 0.791
Lﬂ Recavery (min 40
g CONSTANT DISCHARGE TEST AND RECOVERY
L7 L;ﬂ — 1._‘
| &= 100C0

—

L
b=
L, =

!' w ====Cgcnstant discharge rate
iz Recovery
i g —
I, 8
12

< =
. [z s §

Q 'f
'7, TIME (t) IN MINUTES
1LTEST INFORMATICN

late tested 11/04/2002  (Water level (mbgl) 9.90 Depth of pump {(mbal 50.2
D duration 2830 CD discharge rate 5.79 CD drawdown 6.13
vailable drawdown (m) 40.3 % Recovery after CD 95 %o after | 2280 min

]
i

i




COOPER-JACOB ANALASYS GRAPH
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CALIBRATION TEST AND RECOVERY

[oio THE sCREHOLE PRODUCE ANY SILT/ SAND GRAVEL 7

7 iBDREiGLEHD 2 EC/004/CH |rProi: Sterkstroom Groundwater Development
AL TERNATIVE RO, - _Em NAME: Sterkstroom Groundwater Development
[ALTERNATIVE NO.. for e {Chris Hani District
1 |BDRES 42.52 13.66 | E:{BP22
41.65 0.00 __{Pieters Mbedzi
y 165.00 |AB Pumps
‘ TER LEVEL (mbif). 6.24 0.52 '
DISCHARGE RATE 1 DISCHARGE RA TE 2 DISCHARGE RATE 3
e s .| 11/04/2002 s, 17h30
Yot FTime : wn | vieit  [Timal Recovery |
st e : sl i) Lt
1 1 1.78 4.02 1 g
2 2 1.92 6.5 2
0.87 3 3 2.01 6.54 3
5 5 2.10 4.04 5
7 7 2.32 6.53 7
10 10 2.52 10
15 15 2 80 15
: 120 e : : >0
3 TYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
40 40 TURER: 40
* |RESERVOIR SIZE: 50 [maTERIAL OF ENCLOSURE: 50 50
B 60 60 GAUGE READING (KpA}: 60
1 |RESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
L 80 80 MONITORING FACILITY: 80
STAND HEIGHT (m}): 90 WATER METER MANUFACTURER: §90 90
1 100 100 MAINTAINED: 100
110 IWATER METER READING: 110 110
120 120 120
—;q 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
=1 1/04/2002 v S, hE _
_ Yidla  Tmel 1 Yiew | Orswcown | ¥ield | Tima| Recovery
s T e e | ww el
"1 1 1 12.27
2 2 2 2.03
i3 3 3 0.87
- 5 - 5 0.50
7 _ 7 7 0.40
10 10 10 037
. 15 15 15
EXISTING EoUiPMENT DETAR: 20 420 EXISTING EGUIPMENT DETAL: 120
“!PUMP TYPE: 30 TYPE OF POWER; 30 TYPE OF RISER: 30
40 40 40
FUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER; 50
Az 60 60 60
'PUMP SERIAL No: 70 {ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70
80 80 80
'PUMF‘ PULLEY DIAMETER (mm): {90 ENGINE SERIAL Na: 20 CONDITION OF RISER: 90
100 100 100
PUMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER (mm): [110 SHAFT DIAMETER (mm): 110
120 120 120
PUMP RPM: 150 POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150 |
180
PUMP CONBITION: ENGINE CONDITION: ELEMENT STROKE (mm): 210
I 240
COMMENTS: 300
420
] P 1.S468 480
44 540
428 600 |

660

B e e Py T T T




STEPPED D!SCHAF\iEE TEST AND RECOVERY

AW S (D1t

B T

AEF -V TR

- [BOREHOLE NG, - {EC/004/CH FACKIEL {Sterkstroom Groundwater Development
At.’rﬁﬁmzwem 10 [saetw.te Sterkstroom Groundwater Development
1o femne {Chris Han District
; 13.66 8Et: BP22
k| 0.00 2 1Pieters Mbedz
165.000 [& {AB Pumps
0.52
. DISCHARGE RATE 2 DISCHARGE RATE 3 Tismo | Revavery s
11/04/2002 i 11/04/2002 = 11/04/2002 [} tming my
: 18h00 1 1 19h40 ) 21h20 1
Drawdows | Yald {2 Drawcown | ﬁ{éwr : Fimef Lrawdowes YE&M 2
E i) ) |3 i iml {ifs) In sy |3
0.47 5 1 0.79 1 5
0.48 7 2 0.81 2 1.900 ||7
4 0.48 0.810 (|10 3 0.83 1.770 [0 3 1.25 10
0.48 15 5 0.83 15 4 1.27 2.500 ({15
7 0.46 20 7 0.84 20 7 1.30 20 d
10 0.46 0.810 (30 10 0.87 1.650 |30 10 2.35 3.240 ({30 ]
2 s 0.46 40 15 0.89 40 15 2,48 40
20 0.46 50 20 0.91 50 20 2.62 50
30 0.45 50 30 0.94 1.650 |50 30 2.72 60
3 J40 0.45 0.820 |70 40 0.95 70 40 2.77 3.240 |70
50 0.45 80 50 0.98 1.660 |80 50 2.81 B0
60 0.45 90 50 0.98 30 60 2.86 90
I ) 0.45 100 70 0.99 1.650 (100 70 2.88 3.240 ({100
R T 0.45 0.820 (110 80 0.99 110 80 2.92 110
90 0.45 120 90 1.01 120 30 2.94 120
100 0.45 150 100 1.01 150 100 2.96 150
2 [110 180 110 180 110 180
120 210 120 210 120 210
Average yield: 0.815 s} Average yield: 1,676 Average yield: 2.824
- _DISCHARGE RATE 4 _DISCHARGE RATE 5 Tiine | Recovanys __DISCHARGE RATE & _Tima | Aecovity
BATE: 11/04/2002 11/04/2002 |  mr § pare 11/04/2002 | (min: {ml
neE | 23h00 1 TN 1 TINE: 1 5.83
_?Eime Ornwidows f‘;sid il2 ’r‘ms Drawdows | { 2 L"Elmn" Prawdown “be:t'r 2 1.25
1 Eimin o @sy_ |13 miml m w3 mink, (= I 0.78
1 3.18 5 1 5 1 5 0.65
2 3.20 7 2 7 2 7 0.50
N 3.93 450 1o 3 10 3 10 0.55
5 7.18 15 5 15 5 15 0.50
7 8.75 20 7 20 7 = 20 0.46
10 10.06 506 |30 10 30 10 30 0.44
1 s 13.20 40 15 40 15 40 0.40
20 15.74 50 20 50 20 50 0.37
30 21.50 506 |60 30 60 30 60 0.35
el EL 26.30 70 40 70 40 70 0.32
50 29.26 30 50 80 50 a0 0.30
60 30.75 5.06 |jgo 60 90 60 90 0.27
70 31.47 100 70 100 70 100 0.25
7 a0 31.80 504 (110 is0 110 80 110 0.23
ag 32.65 120 90 120 90 120 0.21
100 33.46 150 100 150 100 150 0.18
1 110 180 110 180 110 180 0.16
; 120 210 120 210 120 210 012
' Average vield: 4,944 240 150 240 0.1
_ fcommenTs: 300 180 300
] 360 210 360
420 240 420 |
480 300 | laso
: 540 360 | ||540
! 600 420 | | llsoo
660 480 | llsso
) 720 !
I T8O Average vieldg: 720
5
> TR e e




CONSTANT DISCHARGE TEST AND RECOVERY _
BOREHOLE NO. ; EC/004/CH EPRGJEGT {Sterkstroom Groundwater Development lﬁ-ﬂm .?Chﬂs Han District
IALTERNATIVE NO. : 0 BITH NANE: 4 Sterkstroom Groundwater Development
DEFTH OF PUMP [mbdl): 4165 BP22 opsﬁarm x> _i Pieters Mbedzi
|INLET DIAMETER {mmj: 1} Q . mmmoa_ ¢ ‘ AB _F‘ump_s _ _
TEST  |DATE: 12/04/2002 § TOTAL VS - PUNPED i 1 2880 l?tatwresm.mumnh 2880
STARTED |TIME: 08h00 COMPLETED: TOTAL TR RECEVER YTmin; 1560 |AVERAGE YER.D ek 2.84
: DJS_CHA_RGE BOREHOLE OBSERVATION BOREHGLE 1 — OESERVATION BCREHOLE 2 - CBSERVATION BOREHOLE 3
CASING KEioHT gl 000 fio.: fro. : ffm:
eASHIG DEP Tt fmbl); 1386 foammesie mest: DATUMLEVEL fmagh: BATUMLEVES imagi):
g 165.00  [Zasies anms ady: casing Dere e s
42.52 Eoﬁa&qcangm; bc;nﬁmmm N m%nspm
: WATER LEVEL: frixeemsmver.
| oiszancam;
Racoverny e Drawcows Rucmry . Elms Dimwdaw: il
fie i} gl T, i tm)
1 1
2 2
3 3
5 5
7 7
10 10
15 168 2.94 15 15
20 175 083 {20 20 20
10 158 301 03 {30 30 30
40 1.88 2.94 0.63 40 40 40
60 1.93 2.82 o050 feo 60 60
80 1.98 056 (90 50 50
120 2.02 2.93 052 120 120 120
150 2.05 aso  |is0 150 150
180 2.08 047|480 180 180
210 2.10 2.93 045 a0 210 210
240 2.11 044 240 240 240
300 2.14 041 faoo 300 300
350 216 037 l3so 360 380
420 2.19 2.93 036 {430 420 420
480 2.21 03¢ [4s0 480 480
540 2.32 2.30 033|540 540 540
600 2.25 2.94 031 |eoo 500 500
560 2.27 2.94 030 720 720 720
720 2.29 2.93 028  [s40 840 {za0
780 2.32 2.94 027 Jsen 960 960
"la40 2.34 2.95 027 l1o080 1080 1080
900 2.35 2.92 026 f1200 1200 1200
950 2.35 2.93 025 |13z0 1320 1320
1020 2.36 2.93 025 |1440 1440 1440
1080 237 2.94 024 |18a0 1800 1800
11140 2.39 2.94 0235|2280 2280 2280
-|1200 2.41 2.94 022 |z880 2850 2880
1260 242 2.93 an
1320 244 294 0.20
1380 2.45 2.94 0.20 \
1440 2.45 294 918 } i




l.'

I

i=

L

g

3 i DISCHARGEBOREHOLE OBSERVA TION BOREHOLE 1 i OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
R b S e S R _Facovery  $Tme]|  Doaw mecovery | Time ! predoun Recovery §
minlf  gm @y | ymi |.gming m dmy B (ming £ m: Uqmin} i tml
1500 2.47 0.18 1500 1500 1500
1560 2.48 2.94 0.16 1560 1560 1560
1620 2.50 1620 1620 1620
1680 2.50 2.93 1680 1680 1680
1740 2.50 2,94 1740 1740 1740
1800 2.33 2.85 1800 1800 1800
1860 2.56 2.95 1860 1860 1860
1920 2.57 2.94 1920 1920 1920
1980 2.59 2.93 1980 1980 1980
2040 2.59 2.94 2040 2040 2040
2100 2.60 2.94 2100 2100 2100
2160 2.60 2.84 2160 2160 2160
2220 2.62 2.93 2220 2220 2220
2280 2.63 2.94 2280 2280 2280
2340 2.54 2.93 2340 2340 2340
2400 2.66 2.95 2400 2400 2400
2460 2.67 . 2.95 2460 2460 2460
2520 2.88 '2.93 2520 2520 2520
2580 2.70 2.84 2580 2580 2580
2640 2.72 2.83 2640 2640 2640
2700 2.74 2.93 2700 2700 2700
2760 2.74 2.94 2760 2760 2760
2820 275 2.94 2820 2820 2820
12830 2.75 2880 2880 2880
DESCRIPTION: QUANTITY: _ UNIT
' IESTABLISHMENT Sum S |STRAIGHTNESS TEST: | Ne
! INTER HOLE MOVE > 10 km Km. u VERTICALITY TEST: No
FROM: SIiTE NAME; M lcasiNGg DETECTION: Ng
BOREHOLE Na: M ISTEEL BOREHOLE COVER: Ng
INTER HOLE MOVE < 10 km: No A BOREHOLE MARKING: Na
JREMOVAL AND RE-ERECTION QF PUMP HOUSE: No. R SITE CLEANING ! FINISHING: No
REMOVAL OF EXISTING EQUIPMENT: Nao, Y REPORTING & DATA RECORDING: No
IRE-INSTALLATION OF EXISTING EQUIPMENT: No SLUG TEST: - No
. WORK TIME RATE (REPAIRS): Hour JLAYFLAT (m):
STANDING TIME: Hour BOREHOLE DEPTH AFTER TEST:
! LA;TITUDE: LONGITUDE: BOREHOLE WATERLEVEL AFTER TEST: m
JESCRIPTION siee] 1 ¢ 2 R Tomat: | RECovemy: 1 RECOVERY TEST
*{CALIBRATION TEST: {min) (hrs) (m) (min) TIME TOTAL (hrs): 0,17
; TEST DURATION (Minutes) 15 15 15 45 0.75 0 3?] 10 Cal__ Steps cD Total
TEST YIELD (/s) 0.87 403 552 JMAXIMUM (Us) 85 10 240 | 1sen| 1510
AERAWDOWN (m) 0.2¢ 280f 3833 MAXIMUM (m} 36 3 DRAWDOWN TOTALS (CD):
JMULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
1TEST DURATION (Minutes) 100 100 100 100 400| 5 GTl 2.10 240 ISED
“§TEST YIELD (l/s) 08z 188 232 494 MAXIMUM (i/5) 49 354 ! 2 75| T
CRAWDOWN (mi 05 101 256 33 46 MAXIMUM () 33.5
CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
{min}) thrs) (l’s) (m) {m) %o {min) {hrsi
2880 48 00 283 2. 75 R I 34 18 -23n I 2520
OBSERVATION BOREHOLES: No. 720 1440 2880 >2BB80 (min) TOTAL:
of boreholes {min} {min) {min) nr. Time (min} (hrs)
I 3 I 3 G0

e




e e e s
BOREHOLE NUMBER: EC/004/CH

CALIBRATION TEST AND RECOVERY

ischarge 1: | o087|Discharge2: | 4.03[Discharge 3: | _ 6.52]Discharge 4. | |Discharge 5: | Discharge 6:
Drawdown 1: 0.24
l 0.00 — — Drawdown 2: 2.80
Z -5.00 4 e, : 00 Orawdown 3: 36.33
' :'U.; -10.00 - ‘ | | Drawdown 4; 0.00
l Z,_w,_, -15.C0 = _ | |Drawdown 5: 0.00
=X o000 | ——Discharge Rate 1 || |Brawdown &: 0.00
8 o ’ T — Discharge Rate 2 || Dissen 1. 13
EE -25.00 : = : == == ) g i |Duraticn 2: 15
I § -30.00 t . = —Discharge Rate 3 Duration 3. T
: O -3500 =3 = —Recavery Duration 4:
40,00 : - Duraticn 5:
. Duration 6:
L TIME (t} IN MINUTES Recovery (m):~ 0.37
: Recovery (min): 10l
STEPPED DISCHARGE TEST AND RECOVERY
" ischarge1: | os#is[Discharge2. | 1.676|Discharge 3: | 2824|Discharge 4. | 4.944|Discharge 5. | Discharge 6:
| J Drawdown 1: 0.48
1 1 100 10000 I'——Discharge ] ; grawgown g: 1.01
0. — | ; rawdown J; 2.96
= _s_gg T P = D'_SChargE &te 2 i Drawdown 4: 33.46
| @ 000 = : Dischargerate 3! [Drawdown 5; 0.00f
T =8 4500 e E ! Discharge rate 4 | [Drawdown &: —
% E -20.00 7 l‘ Discharge rate 5 ‘ | Duration 1- 1ﬂ
oY o500 i ! Recovery '\ {Duration 2: 100
! z= Jratme i3 | Step 2 Duration 3: 100
] % ,35'_00 l Step 3 Duraticn 4: 100
i Duration 5; 0
~0.00 ' i Step 4 Duration &
L‘ TIME (1) IN MINUTES | —=S5tep 5 vy 210
Recovery (min): 2401
CONSTANT DISCHARGE TEST AND RECOVERY
1
o 1800
o
‘ <
1 @ : ==—-==Constant discharge rate
] Z ! = Recovery
|, & ,
E
| = o
L - *
9

TIME (t) IN MINUTES

—
fTEST INFORMATION

‘ate tested 12/04/2002 |Water level (mbgl) 6.24 Depth of pump (mbgl) 41.65
'D duration 2880 CD discharge rate 2.84 CD drawdown 2.75
.--vailable drawdown (m) 35.41 % Recovery after CD 94 o after | 1560 min

:
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COOPER-JACOB ANALASYS GRAPH
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CALIBRATION TEST AND RECOVERY

—ﬂECIOOSICH PROJECT: Sterkstroom Groundwater Development
SITE NAME: Sterkstroom Groundwater Development
3 [L‘.‘JLEH’* {Chris Hani District Municipality
a0 PR = 15.45__ [CUME Tves USEo]|BP 22
61.65 020 f {Christopher
165.00 {AB Pumps
5.26 0.21 ;
DISCHARGE RATE 1 CHARGE RATE 2 DISCHARGE RATE 3
= | 14/04/2002 vz ‘ o sate: | 14/04/2002 e
B
5.12 1
5.47 1.23 2
6.01 3
6.64 1.22 5
7.19 7 #
7.75 1.23 10
15
120 [EXSTING EouiPsENT DET Al 20
_ITYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
i 40 40 TURER: 40
RESERVOIR SIZE: 50 [MATERIAL OF ENCLOSURE: 50 50
60 §60 GAUGE READING {(KpA): 60
“IRESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
80 80 MONITORING FACILITY: 80
STAND HEIGHT (m): 90 [WATER METER MANUFACTURER: {90 S0
! 100 100 MAINTAINED: 100
110 WATER METER READING: 110 110
120 120 120
J 150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE 6
bate | 14/04/2002 frne: ‘ cae | 14/04/2002 fe: j are: e
oi Deawtiown | ¥ielr | fime : Deawoown | ¥ Thue! Drwwdown | visle | Tima] mecowers
Cem | iy g e i e ltmimi
9.43 20.45 1 1 1 45.54
10.43 2.28 2 23.73 3.05 2 2 2 37.80
11.35 3 27.65 323 3 3 3 30.37
5 12.68 2.3 5 38.92 5 5 » 5 17.48
1 13.78 7 56.80 5.82.59 (7 7 T 13.11
'J'HJ 14.72 2.3 10 P.1.S 215 10 10 10 10.88
15 18.13 15 P.1.S 15 15 15 7.79
Ifs:asms UIPMENT DETAL: 120 EXISTING EQUIPMERT DETAL: 120 EXISTING EGUIPMENT DETAIL: 120 6.13
PUMP TYPE: 30 = TYPE OF POWER: 30 TYPE OF RISER: 30 428
Franklin Electronic 40 Electricity 40 Galvinised steel 40 2/03
‘PUMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 2.55
b 60 160 5 60 2.29
PUMP SERIAL No: 70 {ENGINE MODEL: 70 DIAMETER OF RISER (mm): 70 2.08
36582 / 904 460 v 536 80 80 . 30mm 80 1.84
JPUMF‘ PULLEY DIAMETER (mm}: [}90 ENGINE SERIAL No: 90 CONDITION OF RISER: 90 1ad
100 100 Good 100 1.63
FPUMP INTAKE DEPTH (m): 110 ENGINE PULLEY DIAMETER {mmj}: [110 SHAFT DIAMETER (mm): 110 1.51
J;i 120 120 120 140
UMP RPM: 150 {POWER RATING (kW) 150 ELEMENT DIAMETER (mm): 150 1.32
3.25 kw 30mm 180 125
PUMP CONDITION: {ENGINE CONDITION: ELEMENT STROKE (mm): 210 1.18
JBroken _l 240 113
ZOMMENTS: 300 0.81
g 420 0.52
_l 480
540
" 600 |
@D THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 660 |

I R T N T O R TITE  emmree,
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STEPPED DISCHARGE TEST AND RECOVERY
EC/005/CH ¥ Sterkstroom Groundwater Development
0 Sterkstroom Groundwater Development
{Chris Hani District Municinality
15.45 & i5; {BP 22
0.20 > {Christopher
: 165.000 fcong {AB Pumps
ICWATEREEVE: bt 0.21
DISCHARGE RATE 1 o ATE 2 DISCHARGE RATE 3 Time | Retnvem s
natE: | 15042002 |l gais 15/04/2002 IATE: | 15/04/2002 || fming | 4my
08h0D 1 L Fife 08h40 : 1
Mime}  Srewdows | Yl |2 Trve] brawsown | fisw Grawdows: | viets |2
Jrmin s g {13 it b [ s ) iy |13
1 1.44 5 1 4.43 1 9.23 5
2 1.98 0.630 |7 2 4.64 0.780 |7 2 10.41 1.840 |7
3 2.33 10 3 4.83 10 3 10.83 1.750 (110
5 2.91 0.500 |5 5 5.21 0.820]115 4 11.47 15 :
7 3.33 0.460 |[j20 7 5.47 20 7 12.14 1.650 [|20
10 3.20 30 10 5.85 0.820 |30 10 12.64 30
15 3.05 0.450 [[40 15 £.29 40 15 13.33 1.640 |40
20 3.09 50 20 6.52 0.810 (50 20 13.89 50
30 3.30 0.450 |60 30 6.89 ~ |50 30 14,62 1.640 llso
40 3.45 70 40 7.21 0.820 |70 40 15.94 70
50 3.61 0.460 |80 50 7.45 80 50 17.82 1.640 |80
60 3.74 90 60 7.67 0.820 |90 60 19.04 90
70 3.83 0.450 |[100 70 7.86 100 70 21.47 1.650 |[[100
80 3.93 110 80 8.03 0.820 |[110 80 22.03 110
90 4.03 0.450 |20 Is0 8.20 120 90 23.41 1.650 |[120
100 4.12 150 100 8.31 150 100 24.31 150
110 180 110 180 110 180
120 210 120 210 120 210
Average yield:  0,48125 ({us) Averaqe yield; 0.51285714 Average yield: 1.6825
DISCHARGE RATE 4 Time i, Recoiury 4. DISCHARGE RATE § Time| Hecoveri & DISCHARGE RATE §
DATE. 15/04/2002  |minéi g ate 15/04/2002  ffimnl] g pare: | 15/04/2002
THRIE; 13h00 1 1 TiRE;
time ! Omwdown | wad |2 Orwdown | . 32 Hime! Drawdows | view
iy, =31 @y j3 fmi. ws) 13 Eimin i fis
1 25.89 5 5 1
2 27.73 243 |7 7 2
3 30.59 10 10 3
5 35.82 2.57 |15 15 5 =
7 40.02 20 7 20 7
10 4553 2.56 |l3o 10 K[} 10
15 52.89 40 15 40 15
20 56.80 2.56 |50 20 50 20
30 P.I.S 217 |lso 30 60 30
40 PIS 1.89 |70 40 70 40
50 P.15 1.77 8o 50 80 50
60 90 60 90 60
70 100 70 100 70 100 4.50
80 110 80 110 80 110 4.19
90 120 90 120 90 120 2.95
100 150 100 150 100 150 3.42
110 180 110 180 110 180 3.05
120 | 210 120 210 120 210 | 2.as
Average vield: 2.27857143 240 150 240 | 288
COMMENTS: 300 180 300 2.48
360 210 360
420 240 a20 |
480 300 llsgo |
540 360 540 |
600 420 llsoa !
660 480 llsso |
720 | |
780 Average vigid: 720
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CONSTANT DISCHARGE TEST AND RECOVERY
BOREHOLE NO. : ECI005/CH !aag}m i Sterkstroom Groundwater Development ECLEESII. -jChris Hani District Municipality
JALTERNATIVE NO, : 1] L;u‘am Sterkstroom Groundwater Development
DEFTH OF PUMP [mbel): 6155  [PuseTYPELSED: 18P 22 ﬁPE&hTﬂR |Christapner
INLET DIAMETER {mm}): 0 : ' Franklin Electronic mlﬂmmﬁ. :AB Pumps
TesT  |oate: | 18042002 T foave | 17042002 broman mve-susemn i {1440 |rovaLTEST THESiminE 1410

STARTED |TIME: 15H20 COMPLETEDR |TINES: - 11H20 femumaemxrmi:‘ + 1200 QVERI\GE:-\.‘JE.NN: 1.27

. DISCHARGE BOREHQLE OBSERVATION BOREHOLE 1 CBSERVATION BOREHOLE 2 ‘ OBSERVATION BOREHOLE 1
CASHGREIGH fraap: 020 fuo: g fio.
CASING DEPTitimsal; 1545 foATUM EEVEL fmaglls CATUMLEVEL (mans: BATAE LEVEL o)
li«,ﬁmg:@w | _185.00 icasmgmmwmdlt @mimiw“" Eﬁsa‘cfm:"”ha“‘
sosenorzocrymber | 7540 lsonmioreneevn. Eeoresor=perny: BoseiorsoePTy:
FHATER LEVEL prs 525 IwareRisvel: WATER LEVEL: ATERLEVEL:
CATUMEEVEUImsel | 021 fsrancemm CETRNCE R lorszance i
ol onwmsin ] Recorey | ima Staveaws: focovery o fe | Brawas Racovery. | Flms Omwdown 1 Reverery
M s (o o, st fming. ) o ot )
1 3.89 33.96 1 1 1
2 5.13 0.64 2006 |2 2 2
3 5.41 0.92 2523 |3 d 3
5 5.92 1,03 2000 {5 5 5
7 5.40 1.34 16.63 |7 7 7
10 331 142¢ |10 10 10
15 10.91 1.34 1369 |15 15 15
20 1149 1225 {20 20 20
30 12,62 133 1255 |30 30 30
40 13.22 1152 f4o0 40 40
50 1426 1.34 1070 fso 50 50
90 16.31 ag0 |so 80 90
120 18.35 1,34 s2r 120 120 120
150 19.52 3.60 {150 150 150
180 20.40 1.34 795  |1s0 180 180
210 20.50 748|210 210 210
240 21.85 1.34 717|240 240 240
300 23.08 839|300 300 300
350 24.49 1.35 558 l3s0 360 150
420 2573 523|420 420 420
480 26.57 1.34 433|480 480 480
540 27 41 474 |s40 540 540
500 28.65 1.33 453 Jeoo 500 600
660 29 24 420 fr20 720 = b
720 30.83 1.33 402|840 840 340
780 31.56 378 |sso 360 960
840 32.85 1.34 351 |1080 1080 1080
300 33.76 340 {1200 1200 1200
960 3435 1.34 319 |1320 1320 1320
1020 34,95 303|140 1440 1440
1080 35,54 1.34 283 |1s00 1800 1800
1140 36.06 268 2280 2280 2280
1200 36.49 1,34 252 |zss0 2880 2880
1260 37.09
1320 38.01 1.34
1380 | 3s.00 134
1440 28 59 5




DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 OBSERVA TION BOREHOLE 2 ‘ OBSERVATION BOREHOLE 3
Tima Hrawdown Y!nrd . Hecovery Tims. Orawdown Fecavery Time.|  browsown E '-anaz _Drasdown Recovnry
- tmin. L fmi i) | i, ot Aming: i, jop F{menkd i )
1500 1500 1500 1500
1560 1560 1560 1560
1620 1620 1620 1620
1680 1680 1680 1680
1740 1740 1740 1740
1800 1800 1800 1800
1860 1860 1860 1860
1920 1920 1920 1920
1980 1580 1980 1980
2040 2040 2040 2040
2100 2100 2100 2100
2160 2160 2160 2160
2220 2220 2220 2220
2280 2280 2280 2280
2340 2340 2340 2340
2400 2400 2400 2400
2460 1 2460 2460 2460
2520 2520 2520 2520
2580 2580 2580 2580
2649 2640 2640 2640
2700 2700 2700 2700
2760 2760 2760 2760
2820 2820 2820 2820
2880 2880 LZESO 2880
bEscrsnon: QUANTERY-FUNIT: DESCRIETION: QUAMTITY: _ UNIT
ESTABLISHMENT Sum s STRAIGHTNESS TEST: | No
INTER HOLE MOVE > 10 km Km u VERTICALITY TEST: No.

FROM: SITE NAME: M dcasing DETECTION: No
BOREHOLE No: M IsTeEL BOREHOLE COVER: Na

JINTER HOLE MOVE < 10 km: No. A BOREHOLE MARKING: Na
REMOVAL AND RE-ERECTION OF PUMP HOUSE: No R SITE CLEANING ! FINISHING: No
REMOVAL OF EXISTING EQUIPMENT: No Y REPORTING & DATA RECORDING: No
RE-INSTALLATION OF EXISTING EQUIPMENT: Na. SLUG TEST: No
WORK TIME RATE (REPAIRS): Haur LAYFLAT (m):

STANDING TIME: Hour {BOREHOLE DEPTH AFTER TEST:

'LATITUDE: LONGITUEE 'EOREHOLE WATERLEVEL AFTER TEST: m
TEST DESCRIFPTION STERY 9 Eaa i Aed vy b e il TOTAL: RECOVERY: _RECOVERY TEST |
CALIBRATION TEST: (min) _(hrs) (m) (min) TIME TOTAL (hrs): 1200
TEST DURATION (Minutes) 15 15 15 15 15 75| 135 052 a0 Cal _ Steps cD Total
TEST YIELD (l/s) 047 07T 128, 2.29 7378 {rMaximum vs) 738 420 100 | rzcci 1620
DRAWDOWN (m) 248 489 8.51 18 13 56 80 MAXIMUM (mi 58 3 DRAWDOWN TOTALS (CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
TEST DURATION (Minutes) 100 100 100 20 320| 5.33| 2,49 300 ISED
TEST YIELD (is) 048 PEX 158 2.28 MAXIMUM il/s) 23 6 a | 383 "ads
DRAWDOWN 1m) 2 ' 331 2431 35 8¢ MAXIMUM (m) 568
CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOQWN RECOQVERY:

(min) {hrs) {lis) (mj {m) % (min) thrs)
1440 I 2420 L 27 33 20 ' 2.37 | 33 42 } 200 20 30
OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL:
of borehaoles {min) {min) {min} nr. Time {min) {hrs)
J I 2 | 100
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i_ BOREHOLE NUMBER: EC/005/CH
y CALIBRATION TEST AND RECOVERY
, lischarge1: [ o47[Discharge2. | 0.77|Discharge 3: | 1.23[Discharge 4: | 229]Discharge 5. | 73.76|Discharge 6
| | |Drawdown 1: 2.48
L 0.00 = ‘ e | |Drawdown 2: 4,60
2 . T = e o e T 400 l Drawdown 3: B.51
= i ; == i e { |Drawdown 4: 18.13
l > -20.00 : — : = == Discharge Rate 1 ||  |Drawdown 5: 56.80
2w : ; —— Discharge Rate 2 || [Drawdown & 0.00
a = -30.00 T : : : ; Duration 1: 15
& W — I : Discharge Rate 3 - -
T 2= 4000 4 ' . Duration 2: 15
' = Discharge Rate 4 Duraton 3. eT|
% -50.00 : = Discharge Rate 5 Duration 4: 15
i ] : Recavery Duraticn 5: 15
.00
1 -60.0 Duration 6; ‘

{ TIME (t) IN MINUTES Recovery (m): 0.52
oo Recavery (min): 420
STEPPED DISCHARGE TEST AND RECOVERY

» ischarge 1: [ 0.48125[Discharge 2: | 0.81286] Discharge 3. | 1.6825|Discharge 4: [ 2.27857[Discharge 5. | Discharge 6:
Drawdown 1: 4.12
= 1 100 10000 ——Discharge rate 1 ' Drawdown 2 8.31
0.00 - - : — i |Drawdown 3: 24.31
= — = : Discharge rate 2| | - |Drawdown 4: se.20]
—  -10.00 : — - : : Drawdown 5: 0.00
0 ‘ ; i Discharge rate 3| : :
=z @ -2000 : T | ) {| |Drawdown €
S 20,00 j====Dischargerate 4 | [Duration 1. 180
' Q = = : g 3
o w = ! Recovery ;. |Ouration 2: 100
l = = 4000 = } i | |Duration 3: 100
- & -50.00 - L W2 ‘| [Duration 4: 20
- -80.00 2 == 3 Step 3 Il |Buration 5:
j ’ i Step 4 [ | [Duration &:

' TIME (t) IN MINUTES | ===Step | [Recovery (% 729l
5 Fecovery (min): ann
CONSTANT DISCHARGE TEST AND RECOVERY

o 8= : : : ——— ;
g =6 ________,.,—-=*‘F: 5000
[ El =10 £ ;-‘h“'-..,.._ ———— __,_15-—-* = ; —
= e —
= -15 e —
T e iy a— —— Censtant discharge rate
: g -25 —— = — Recavery
D -30 === : ==
L. Q e =
< -35 —
& 40 = = — =
] | — ]
45 - =
o TIME (t) IN MINUTES
I TEST INFORMATION
ate tested 15/04/2002  [Water level {mbgi) 5.26 Depth of pump (mbgl) 61.65
D duration 1440 CD discharge rate 1.27 CD drawdown 39.5
javailable drawdown (m) 56.39 % Recovery after CD 94 %% after | 1200 min
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' COOPER-JACOB ANALASYS GRAPH
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CAL[BRATION TEST AND RECOVERY

2 [Sterkstroom Groundwater Deveilopment
Sterkstraom Groundwater Development
{Chris Hani District Municipality

EC/006/CH

57.98 4.44 5:{P100
50.20 0.21 __{Christopher
i 165.00 ___|AB Pumps
3.54 0.48  Istipemvison:
DISCHARGE RATE 2 DISCHARGE RATE 3
‘ - —— = Tns
: Time Remm:ry
Leminlf
1
2
3
5
7 ‘
0.83 10 1.82 10
15
EXISTING EQUIPMENT DETAL: 120 420
[TYPE OF RESERVOIR; 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
] . 40 40 TURER: 40
- RESERVOIR SIZE: ' 50 MATERIAL OF ENCLOSURE: 50 50
. 60 js0 {cAuGE READING (Kpa): 60
_]‘RESEHVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
. 80 80 MONITORING FACILITY: 80
STAND HEIGHT (m}: 90 WATER METER MANUFACTURER: {90 90
100 100 MAINTAINED: 100
i 110 IWATER METER READING: 110 110
120 ' 120 120
_!l 150 150 150
‘ DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE §
" sare ] 17/04/2002 frwe: 07h30 fowr= 17/04/2002 |ome. . ' T :
pEene Drawdown Yiatd fmel Rbcr 1t Elmmawn Yl f 3 viae  Time! Ricovery.
B T e WA e lemim] e
1 6.96 11.81 1 18.65
el 8.06 3.6 12.59 4.48 11.13 2 14.94
13 B.41 13.26 5,46 3 13.30
3 9.13 3.61 14.43 11.15 5 11.43
7 8.62 15.59 5.5 7 10.09
'110 10.18 3.6 16.50 1.2 |10 8.70
15 10.93 17 63 15 7.17
SXISTING EQUIPMENT DETANL: ' 320 EXISTING EQUIEMENT DETAIL: 20 6.08
..T’UMP TYPE: 30 TYPE OF POWER: 30 TYPE OF RISER: 30 4.80
40 40 40 4.09
*UMP MANUFACTURER: 50 ENGINE MANUACTURER: 50 CLASS OF RISER: 50 3.56
1 60 60 60 3.14
JJUMP SERIAL No: 70 ENGINE MODEL: 70 DIAMETER OF RISER.{mm): 70 2.98
: {80 80 30 2.83
-’UMP PULLEY DIAMETER (mm): |90 JENGINE SERIAL No: &) CONDITION OF RISER: 90 272
’] 100 100 100 | 264
UMP INTAKE DEPTH [m): 110 ENGINE PULLEY DIAMETER (mm): {110 SHAFT DIAMETER (mm): 110 2583
120 120 120 2.47
FUMP RPM: 150 POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150 2.36
180 2.29
'UMP CONDITION: iENGINE CONDITION: ELEMENT STRCKE (mm): 210 218
1 1 240 | 208
‘IDMMENTS; 300 2.00
New borghaole 360 128
i 480
1 540
600
!0 THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? Yes 660 |
!
I}




AL TERRATIVE 5D, +

|EC/006/CH

I

* STEPPED DISCHARGE TEST AND RECOVERY
Sterkstroom Groundwater Development

Sterkstroom Groundwater Development

{Chris H

i District Municipality

4.44 P100
0.21 {Christopher
165.000 [ JAB Pumps
0.48
DISCHARGE RATE 2 DISCHARGE RATE 3 . Teme. | Recavémy 3
SATE: | 17/04/2002 Jf E oarm 17/04/2002  |f taving. | ¢m)
1 rithE: It T 1
E i, FRtow iy 12 ; Drawsown Yielw  §2 Hime] Crawdows | viewd |2
iy i) sy |3 minsl  amt iy H3 itk g 2 3
1 3.53 5 1 12.73 5 1 27.73 5
2 4.08 1.800 (7 2 13.52 4290 |7 2 29.97 B.630 |7
3 432 10 3 14.03 4.770 10 3 31.70 9.450 |10
5 4.99 2290 |45 5 15.62 5.000(15 4 36.44 15
7 5.86 20 7 17.20 20 7 42.90 10.120 |j20
10 6.66 2.530 |30 10 17.57 5.040 [30 10 47.78 30
15 7.15 40 15 18.13 40 15 P.I.S. 7.850 |40
20 7.75 2.530 [j50 20 18.81 5.040 |50 20 7.750 |50
30 8.42 50 30 19.84 80 30 7.560 |60
40 8.92 2.530 |70 40 20.77 5.400 |70 40 70
50 9.31 30 50 21.51 80 50 80
60 9.66 2.540 [jg0 60 22.29 5.040 |30 60 90
70 9.89 100 70 22.79 100 70 100
80 10.12 2.530 |10 80 23.09 5.030 |[110 80 110
30 10.34 120 90 23.59 120 90 120
100 10.53 150 100 24.02 150 100 150
110 180 110 180 110 180
120 210 120 210 120 210
Average yield: 2.39285714|kus) Averzge yield:  4.95125 Average vield: 8.56666667
DISCHARGE RATE 4 i DISCHARGE RATE 5 Gl RecovEn 5 | DISCHARGE RATE 6 | Fima | Recovery
ATE 17/04/2002  |fmiasi s DATE: 17/04/2002 i B oA | 17/04/2002 | mims i
1 TN 1 TIRE: 1 26.54
Fime!  Srawdown mid 12 Fims| Brawdown 2 ‘Tme] Drmwdows | view |2 19.82
{min}. ) @sy |3 fiminel 1m sy 43 foinfE e 18.62
1 5 1 5 1 5 15.80
2 7 2 7 2 7 15.40
3 10 3 10 3 10 13.75
5 15 5 15 5 15 11.82
7 20 7 20 7 20 10.30
10 30 10 30 10 30 9.00
15 40 15 40 15 40 7.62
20 50 20 50 20 50 7.06
30 lso 30 80 a0 60 6.84
40 70 40 70 40 70 8.17
50 80 50 80 50 30 5.84
60 90 60 90 60 90 5.45
70 100 70 100 70 100 5.16
80 110 80 110 80 110 4.96
80 120 30 120 90 120 | 478
100 150 100 150 100 150 43
110 180 110 180 110 180 3.83
120 210 120 210 120 210 3.29
Average yield:  #DIV/0! 240 150 240 2.83
COMMENTS: 300 180 300
360 210 | 360
420 240 | ll420 !
480 300 489 |
540 360 | lsen |
» 600 420 leoo |
660 480 660 |
720 |
780 Average vield: 720 |
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CONSTANT DISCHARGE TEST AND RECOVERY e
BOREHOLE NO. ; EC/006/CH ?RWEQ‘? : Slerksiroom Groundwater Development fmem‘: jChns Hani District Municipality
IALTERNATIVE NO. : o] ESITE IAME:. Sterkstroom Groundwater Development
DEPTH OF PUMP (mbadl}: 5020 |euMBrypElsER: _{P100 apssmmn 3 3 Chnstopher
{INLET DIAMETER (mm}; 0 gz;sm SEPSENT. 0 i} CONTRACIOR: 148 Pumps i}
TEST DATE: 17/04/2002 . TEST am 19/04/2002 ';LG’HSL-M»;WTMM: g : | 1440 ;’;DIRI;..;’EESTM{M;:}: 1440
5TARTED |TIME: 17H30 COMPLETER [TV 17H30 }Qrmmmwm;; 1440 E.m;ezmmt 3.24
______ DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 _____OBSERVATION BOREHOLE 2 ____OBSERVATION BOREHOLE 3
lwmmmﬁm ; ‘ a.21 Ne» H ﬁa.: |ﬁn. :
: {6 LEPTH {mbgih: i 4.44 hamu;mimgn; ; mmmﬁL&nm“.: iiiﬁTUH:.&EVEL-[M!-'
CASRS B imm: 165.00 _|easme oerrs aubdh; ' Foasnd ievriimiy:
BOSEHOLEOERTH (mbckis 57.98  [somnceepesvn. | leossioeoer:
faremimveL | 35:  buamntews Fw&mm
DATUREEVEL(maatt 048 |msranceqmy mmm- o
) JFime | Omwdown | Yeid i Secovary | fima. L Reraiesaver Becopery. ;‘..'Hrus.- Srawdown _Recevory..
iy | pm s o &l (. oy §
1 3.49 1708 #1 1 1
2 3.93 2.83 16.07 {2 2 2
3 4.92 3.01 1532 {3 3 3
5 742 23.27 1437 |5 5 5
7 8.65 1390 |7 7 7
10 9.77 326 1326 {10 10 10
15 10,82 1238 H15 15 15
20 11.61 326 11.74 |20 20 20
30 12,53 10.75 |30 - 30 30
40 13.24 3.26 1023 40 40 40
60 14.03 9.10 60 60 60
30 14.81 3.27 B.05 90 90 90
120 15.35 7.28. 120 120 120
150 1577 328 563 150 150 150
180 16.11 6.19 180 180 180
210 15.58 3.26 574 210 210 210
240 16.93 537|240 240 240 i
300 17.34 3.27 4.82 300 300 300
360 17 37 4,57 360 360 360
420 17.99 3.27 413 420 420 420
480 18.1¢ 3.98 480 480 430
540 18.40 3.26 3.63 540 540 540
600 18.55 3.39 600 600 600
660 18.72 3.26 3.06 720 720 720
720 18.89 2.79 840 h540 840
780 15.03 3.26 2.43 960 960 960
840 19.24 2.19 1080 1080 1080
300 19.38 3.26 2.06 1200 1200 1200
960 19.57 198 1320 1320 1320
1020 19.84 3.26 1.87 1440 1440 1440
1080 20.03 1.73 1800 1800 1800
1140 20.18 3.25 1.54 2280 2280 2280
1200 20 34 138 2380 2880 2880
1260 20.51 31350 133
1320 20.68 149
1330 20 84 3.26 145 | i
1440 20 98 142 ! '

LT BT
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: DISCHARGE BOREHOLE OBSERVATION BOREHOLE 1 1 OBSERVA TION BOREHOQLE 2 1 OBSERVA T_ION BOREHOLE 3
Time. | Brawdewn | Yisw | Secovssy Time: Brawdown : Brcavary ;  Time. Grawsown Pcovery:: Tine, Diravniewm R 4
tmink) g @y F g §otming it dmi Fmin} _gm), my ffmint A mj
1500 1500 1500 1500
1560 1560 1560 1560
1620 1620 1620 1620
1680 1680 1680 1680
1740 1740 1740 1740
18¢0 1800 1800 1800
1860 1860 1860 1860
1920 1920 1920 1920
1980 1980 1980 1980
2040 2040 2040 2040
2100 2100 2100 2100
2160 2160 2160 2160
2220 2220 2220 2220
2280 2280 2280 2280
2340 2340 2340 2340
2400 2400 2400 2400
2460 i 2460 2460 2460
2520 2520 2520 2520
2580 2580 2580 2580
2640 2640 2640 2640
2700 2700 2700 2700
2760 2760 2760 2760
2820 2820 2820 2820
|2880 f2880 2880 2880
lBEscririon: QUANTETY- FUNIT: SESCRIPTION. QUAMTITY: _ UNIT
ESTABLISHMENT Sum § STRAIGHTNESS TEST: Ng.
INTER HOLE MQVE > 10 km Km U VERTICALITY TEST: No
FROM: SITE NAME; M lcasing DETECTION: Mo
BOREHOLE No: M ISTEEL BOREHOLE COVER: No
INTER HOLE MOVE < 10 km: No A BOREHOLE MARKING: No
JIREMOVAL AND RE-ERECTION OF PUMP HOUSE: No. R SITE CLEANING / FINISHING: No
IREMOVAL OF EXISTING EQUIPMENT: No, Y |REPORTING & DATA RECQRDING: ~ No
RE-INSTALLATION OF EXISTING EQUIPMENT: No. SLUG TEST: No
WORK TIME RATE (REPAIRS): Hour LAYFLAT (m): m
STANDING TIME: Hour BOREHOLE DEPTH AFTER TEST:
LL@TUD!_?._: LONGITUDE: BOREHOLE WAT%\/EL AFTER TEST: m
TEST DESCRIPTION s e s e N T IOTAL: | RECOVERY: RECOVERY TEST
JCALIBRATION TEST: {min) (hrs) {m) {min) TIME TOTAL (hrs):  34.00
TEST DURATION (Minutes) 15 15 15 15 15 15§ 50 150 1 :sl 3601 Cal Steps jois] Total
TEST YIELD (Us) 017 o7a 130 1350 515 11 TS'MAXIMUM is) 112 360 | 240 l 1_-.-:} 1040
DRAWDOWN (m) 150 254 5.4 10 83 17 563 41.34{MAXIMUM (m) 413 DRAWDOWN TOTALS (CD):
MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %
TEST DURATION (Minutes) 100 100 0 21 Ol 3 :':Ol 2.93 240 ISED
TEST YIELD (lfs) 238 455 EER MAXIMUM (I/s) 3.5 20 ssi 24 36
DRAWDOWN (m) 105 2402] 4778 [MAZIMUM 'm) 47 3
CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
(min) {hrs) {lis) {m) {m) % {min} {hrs)
120 24 00 124 20398 1z | sa: fasg | 2500
QBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL;
of bareholes {min} {min) (min) nr. Time (min) {hrs)
3 I 100
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CALIBRATION TEST AND RECQVERY

BOREHOLE NUMBER: EC/006/CH

y lischarge 1: ]

0.37[Discharge 22|

0.7¢|Discharge 3: |

1.80|Discharge 4:

3.50| Discharge 5:

[ 51

5|Discharge 6: 11.16
| Drawdown 1: 1.60
'3 0.co —_— - — — — | [Brawdown 2: 2.64
- 1 i — T — ———E00 | [Drawdown 3: 5.44
= " ! s i 4 I : ; :
= 10.C0 e : - —— — ; [— Discharge Rate 1 i! Drawdown 4: 10.93
J gy = ; —— ' ) o) |Brawdown S: 17.63
! §$ -20.00 : = — : Discharge Rate ‘ Drawdown 6. 41.34]
D E L : : LI Discharge Rate 3 Duration 1- 15
v 2= -30.00 1 Discharge Rate 4 Duraticn 2: . 1§
= g
1 5 .
I 5 4000 ——Discharge Rate 5 Duration 3: 1)
i, ; : Discharge Rate 6 Duration 4: 15
-50.00 : i Duration 5: 15
1 ) Recavery Duration 6: .. 15
3 Recovery (min): 3saff
STEPPED DISCHARGE TEST AND RECOVERY
" ischarge 1: [ 2.39286[Discharge 2. | 4.95125|Discharge 3: | 8.56667| Discharge 4. | {Discharge 5. | Discharge 6:
l Drawdown 1: 10.53
& 1 100 10000 | - | Drawdown 2: 24.02
0.00 - _ J Discharge rate 1 Drawdown 3; 47.78
'z —_— = ] . f Drawdawn 4: 0.00
J - -10.00 - : uh"; 7 | Discharge rate 2 ! |Drawdown 5. o.00ll
7 Z® -2000 — , | [Drawdown &
= E R e Discharge rate 3 | Duraten 12 =
B E T e Duration 2: 100
1 = = -40.00 4 Curaticn 3: 10f
1 & 5000 - ‘ tep 2 Duration 4:
o | i |Duraticn 5:
(1 -60.00 i 1 | ~ =
. Step 3 H Duration 6:
L TIME (1) IN MINUTES || [Recovery (my: YT
" |Recovery (min); 240
. CONSTANT DISCHARGE TEST AND RECOVERY
0 l 1 Y [ ‘ 1 1 3 T 1 s v 1 \ i
K| w [ 1] ! T 1 T 1 | I ) [ I [ s 1 ] [ 1
% 1 RN T N 1§ e 10 e x K1 —TICO
VLB S e e — e
| B it R
_—— . = e
e ‘ = M\-:_E—""f : e Constant discharge rate
2 ! S T R R i ; — |
< .‘ e ———— AT — : — | =Recovery |
g -15 *_M ) T T | T T T T 7 [ : i
B — T e e e — e |
a0 i T T ; T T e 1
S 20 = S R S o R ——— i
< ] T - i1 I i | T T 1 T ] !
[0 V v Vi 1 1 T T T 1 1 1 1 ] !
L] 8 ; 4 Y B o i — - 1
TIME (t) IN MINUTES
=
LlEEST INFORMATION
ate tested 17/04/2002 |Water level (mbgl) 3.54 Depth of pump (mbal) { 50.2
D duration 1440 CD discharge rate 3.24 CD drawdown 20.98
iAvailable drawdown (m) 46.66 % Recovery after CD 93 % atter | 1440 min
=
!
e R R SO




EC/006/CH

COOPER-JACOB ANALASYS GRAPH

Drawdown (m)

25.00

ECO06CH

20.00 -

13.00 -

10.00

5.00 1

0.co

—Eary T
—Late T

10

100
Time [min)
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CALIBRATION TEST AND RECOVERY
EC/008/CH [praEcs: Sterkstroom Groundwater Development
[&n'ems Sterkstroom Groundwater Development
CLIENT: Chris Hani District Municipality
71.23 ikel) '-‘T 6.21  [eis 5E0:{BP22
48.00 ] 060 & {lsaac
1.65 1AB Pumps

: 22.58 0.26 _ ISupERviSoR:

1 DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 3
=1 19/04/2002 v ' s 12h55 bar=. | 19/04/2002 frine; :

: y i el ' wn | ¥isld | Time| Secovery
Akim i sy s Lot gm
T 1 1

2 1.65 2 1.02 2

213 1.84 3 1.66 |3
5 2.21 5 5
7 2.41 0.36 7 7
2 10 2.56 10 1.65 10
15 2.81 15 10.35 15
" |EXSTiNG FatiPMENT BETAL: 120 20 EXISTING EGUIPMENT DETAL: 320
| TYPE OF RESERVOIR: 30 TYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
- 40 40 TURER: 40
RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
50 80 GAUGE READING (KpA): lso
FlRESERVOIR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
80 80 MONITORING FACILITY: 80
STAND HEIGHT (m): 90 WATER METER MANUFACTURER: {90 80
oy 100 100 MAINTAINED: 100
! 110 WATER METER READING; 110 110
; 120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RATE 5 DISCHARGE RATE §
bt ] 19/04/2002 [res 19/04/2002 Jiom il
of Crawdown | ¥t of Drawdoivn | Yialt | Time| Recovery
fm s % we e m
11.50 1 17.03
12.82 2 11.68
14.80 3.28 3 S.10
19.95 5 6.36
22.91 3.89 7 4.97
25.42 0 10 3.82
. 15 15 2.60
EXISTING EQUIPMENT DETAL: ; EXISTING EQUISHENT DETAIL: {20 2.15
-! PUMP TYPE: TYPE OF POWER: TYPE OF RISER: 30 1.48
. Frankin Electric Electric 40 1.15
; PUMP MANUFACTURER: lencine MANUACTURER: 50 CLASS OF RISER: 50 0.95
Nsacuzi | 60 084
pumpe SERIAL No: ENGINE MODEL: 70 {DIAMETER OF RISER (mm}: 70
360415 - V44 NFaH258H22 30 80
_ !F‘UMP PULLEY DIAMETER (mm): JENGINE SERIAL No: 90 CONDITION OF RISER: 90
‘ 041 100 100 100
PUMP INTAKE DEPTH (m}): 110 ENGINE PULLEY DIAMETER [mm): {110 SHAFT DIAMETER (mm): 110
(23 4 120 120 120
'1PUMP RPM: 150 POWER RATING (kW): 150 JELEMENT DIAMETER (mm): 150
2.25 kw 380v 180
PUMP CONDITION: {ENGINE CONDITION: |ELEMENT STROKE {mm): 210
' 240
ICDMMENTS: 300
Pl1LS= 2.56 420
R 2.42 480
i -
2.37 540
600 |
IS0 THE BOREHOLE PRODUCE ANY SILT / SAND / GRAVEL ? 680
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STEPPED DISCHARGE TEST AND RECOVERY

{EC/008/CH

RACIEST:

10

Sterkstroom Groundwater Development

Sterkstroom Groundwater Development

0 4Chris Hani District Municipality
1 7123 Bl B {BP22
48.00 - 1lsaac
0.000 3AB Pumps
22.58
: : DISCHARGE RATE 2 DISCHARGE RATE 3 | Fime | Rmuueryi
19/04/2002  |f; 1 o= | 1904/2002 oare: | 19/04/2002 [Frmins | 6m)
14H10 1 f ME; I
e e i e oot | v 2
Jmiag i ey i3 i fils). i i SO O S
1 1.34 5 1 1 13.34 5
2 2.19 7 2 7 2 14.82 1,970 |7
3 3.31 10 3 1.040 |[10 3 16.35 2.030 |Ho
5 3.98 0.700 (15 5 9.13 15 4 18.05 15
7 4.22 0.660 |20 7 9,29 20 7 19.19 2.060 |20 i
10 4.13 30 10 9.45 1.050 {30 10 19.85 30
15 4.05 0.540 |40 15 9.95 40 15 20.46 40
20 4.21 50 20 10.22 1.030 |50 20 20.64 2.040 |50
30 4.44 60 30 10.62 60 30 21.34 60
40 4.80 0.550 |70 40 10.80 1.040 |70 40 21.75 2.050 J[70
50 4 86 80 50 10.85 1.020 |[80 50 22.07 80
60 4.95 0.520 |90 60 11.06 90 60 22.64 2.040 |[s0
70 5.09 100 70 11.21 1.040 |[[100 70 23.09 100
80 5.19 0.530 ||110 80 11.37 110 80 23.70 2.030 [H10
0 5.26 120 90 11,43 1.030 |120 90 24.10 120
100 5.32 150 100 11.50 150 100 24 .80 150
110 180 110 180 110 180
120 210 120 210 120 210
Avarage yield: 0.58333333 Average yield: 1,03571429 Average yield: 2.03142B857
DISCHARGE RATE 4 : DISCHARGE RATE 5 i) Roeowes DISCHARGE RATE & Tone | Hevavety
SATE. | 19/04/2002 oATE: | 19/04/2002 [imim]  em DATE. 16/04/2002 I fmins | im)
1 HME: 1 TiRe: 1 18.28
“Timet  Drawdows viald ||2 Time! Drewdown | 2 Hime: Srawdows | yiew |2 14.76
{min}. it @sy 3 fminy) T min} e ot |3 12.00
1 5 1 5 1 5 9.42
2 7 2 7 2 7 8.04
3 10 3 10 3 10 6.72
5 15 5 15 5 15 5.60
7 20 f 20 7 - 20 4.84
10 30 10 30 10 30 4,36
15 40 15 40 15 40 3.78
20 50 20 50 20 50 3.57
30 60 30 60 30 60 3.04
40 70 40 70 40 70 2.72
50 80 50 8O 50 80 2.64
60 S0 60 90 60 90 2.56
70 100 70 100 70 100 2.49
80 110 80 110 80 110 2,42
50 120 90 120 90 120 2.35
100 150 100 150 100 150 2.28
110 180 110 180 110 180 2.21
120 210 120 210 120 210 2.14
Average vield:  #DIVID! 240 150 240 2.07
COMMENTS: 300 180 300
360 210 360
420 240 420
480 300 480
540 360 540 |
600 420 | 600
660 480 | 660
720 i
780 Average vield: 720 |




CONSTANT DISCHARGE TEST AND RECOVERY
" [BoreHoLE NO. : EC/008/CH ; J&:cr 1sterkstroom Groundwater Development lctEasrr; tiChrls Hani District Municipality
IALTERNATIVE NO. : 0 TE NANE: 4Sterkstroom Groundwater Development
{DEPTH OF PUM® (mbdl): 48.00  [PusErTYPELSED: : ‘- BP22 oPsse.qTﬂﬁ : flsaac
5 IwLE'r DIAMETER (mm]: 0 0 i‘ _' Frankin Electric mmmmg, ‘AB Pumps
TEST DATE: 19/04/2002 lT£51' MTE' & 22/04/2002 ;ﬂTﬁL-IPE-PUWEFMnR -_ ~ { 1440 %nmuasm-mﬁ'lmm& 1440
STARTED |TIME: 06H10 COMPLETED.. [TV 08H10 wrummvmv{mr | 1410 |rvemsceviErn ey 071
k] N o DI'SCHARGE BOREHOLE i QBSERVATION BOREHOLE 1 — OBSERVATION BOREHOLE 2 CBSERVATION BOREHOLE 3
CASING HEIGHT traal 050 INo: o, - fie. -
CASHG DEPTH fmbals 621 [DATUMERVER {meghl CATUN LEVEL fmani: foarussccves o
e ﬁmmm 1.65 éasm-bggmm&nu: :ﬁmm;mmm; :_ BEPTH Embl:
|poasiose ey s N2 fsorecsae feormaiz peery moReHoLE oEP T <
| feesrerimye 2258 rareniever: WATER LEVEL: eATER LEVEL:
o leammieveimsar | 025 lusawempms bemreey, Ibiszavcems
e ist iy gy | ) fat . tating ) P {5 tm
a 4.18 1048 |1 1 1
2 5.23 305 |2 2 2
3 6.15 831 I3 3 3
Ll 7.5 10.65 762 |5 5 5
7 8.77 760 7 7 7
10 9.38 0.70 758 1o 10 10
- |15 10.15 758 l1s 15 15
20 10.20 758 |20 20 20
30 10.48 2.71 757 |0 30 30
= a0 10,52 0.70 756 lao 40 40
&0 10.58 754 |so 60 60
90 10.75 749 a0 30 50
ia f120 10.80 0.70 745 |20 120 120 |
150 10.35 738 f1s0 150 150
180 10,89 g7 732 a0 180 180
. {210 10.93 726|210 210 210
240 10,96 0.72 718|240 240 240
300 10.89 0.70 704 laoo 300 300
4 jas0 11.08 0.71 657 laso 360 160
420 11.18 0.72 684 la20 420 420
480 11.27 a.70 679 [480 430 450
 [540 11.35 0.71 675  |s40 540 540
fs00 11.40 0.72 670 |soo 600 600
Ise0 11.45 0.70 685|720 720 720
- [720 11.50 0.72 862 [ado 340 B840
Tag 11.55 070 660 1960 960 560
840 11.50 0.71 556 |1o030 1080 1080
- f300 1166 070 653 |1200 1200 1200
. fas0 1.7 0.71 648  |1320 1320 1320
1020 11.77 0.70 542 1440 1440 1440
- [1o80 11.34 2.72 837 |1a00 1800 1800
; 1140 11.89 0.71 631 {2280 2280 2280
1200 11.94 0.73 526 |2880 2880 2830
I L 11 98 0.72 6.20
l 1320 12.04 0.70 5.14
1380 121 0.71 5.00
_{ 1440 12,16 07a 538 |

PR o




DISCHARGE BOREHOLE OQSERVATION BOﬁEHOLE 1 | OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
-3 Tlme Brawdegm | ¥sw | Hecovery 1 Tl?l'l!ft*i!.:-.L . Drowdown Hecovery - Hmed Bmﬁgmn ‘,.‘mmm & __ Brawdown Rw-:
- tmin] ims Ha} jmidmin fm} m3 £ (min} im) fmt fro} tmi
1500 1500 1500
1 [}1560 1560 1560
1620 1620 1620
1680 1680 1680
1 D740 1740 1740
1800 1800 1800
1860 1860 1860
=1 [1920 1920 1520
1980 1980 1980
2040 2040 2040
q 2100 2100 2100
2160 2160 2160
: 2220 2220 2220
=2 2280 2280 2280
2340 2340 2340 2340
! 2400 2400 2400 2400
1 2460 : 2460 2460 2460
2520 ' 2520 2520 2520
: 2580 2580 2580 2580
-3 2640 2640 2640 2640
2700 2700 2700 2700
! 2760 2760 2760 2760
1 2820 2820 2820 2820
2880 2880 2880 2880
1
- loscaimmion: DESCRIPTION: QUANTITY:  UNIT
IESTAELISHMENT Sum 5 STRAIGHTNESS TEST: No
! INTER HOLE MOVE > 10 km Km. u VERTICALITY TEST: Na
FROM: SITE NAME: M CASING DETECTION: No
1 BOREHOLE No: M IsTEEL BOREHOLE COVER: No
INTER HOLE MOVE < 10 km: Na. A BOREHOLE MARKING: No
. IREMOVAL AND RE-ERECTION OF PUMP HOUSE: Na. R SITE CLEANING / FINISHING: No
. REMOVAL OF EXISTING EQUIPMENT: No. Y REPCRTING & DATA RECORDING: No
RE-INSTALLATION OF EXISTING EQUIPMENT: No. SLUG TEST: 5 Na
WORK TIME RATE (REPAIRS): Hour LAYFLAT (m): m
1 STANDING TIME: Hour |EOREHOLE DEPTH AFTER TEST: m
LATITUDE: LDNGITUDJE.: IBOREHOLE WATERLEVEL AFTER TEST: m
T —— sl 2 2 sl T el e ¥ o RECOVERY: RECOVERY TEST
CALIBRATION TEST: [min) (hrs) {m) {min) TIME TOTAL (hrs): 3z2.00
_ [TEST DURATION (Minutes) 15 15 15 10 55 082 084 B Cal  Steps CcD Totai
1 TEST YIELD (is) 036 061 144 338 EMAXJMUM Ws) a0 50 120 T '—'-=E] 1920
DRAWDOWN 1m) 281 433 038 25 42 IMAx:MuM im 25.4 DRAWDOWN TOTALS (CD):
. MULTI-RATE / STEP DRAWDOWN: AVAILABLE UTIL- %a
1 TEST DURATION (Minules) 160 100 100 300| 3 GDI 2.07 420 ISED
TEST YIELD (l/s) 0.53 104 .203 MAXIMUM 11/s) 2.0 254 12 ‘6} 47 34
CRAWDOWN (m) 53 1130| 24ag MAXIMUM (m) 243
]I CONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
) {min) (hrs} {lis) (m) {m) % {min) (hrs)
Tasg 24 00 Rl I 12 6 S 38 IC T4 I 440 I 4400
T OBSERVATION BOREHOLES: No. 720 1440 2880 >2880 (min) TOTAL:
1 of boreholes {min) {min) {min) nr. Time {min) {hrs)
| 5 | 5




“
[ BOREHOLE NUMBER: EC/008/CH
: CALIBRATION TEST AND RECOVERY
« lischarge1: | o36[Discharge 22 | o0.61 [Discharge 3: | 1.44]Discharge 4: | 3.99]Discharge 5. | Discharge 6:
i Drawdown 1: 2.81
I, 0.00 — ; - : — Drawdown 2: 4.83
T + e - - — D di a:
- ; : T ——— : =00 . rawdown 3: 10.35
i = 5.00 — e e | |Drawdown 4: 25.42
= -10.00 =t — ‘ —= . [Drawdown 5. 0.00
wn -1 —— : - —T : g
L é i — f = : = -+ Discharge Rate 1 {I Drawdown & 0.00
Bk -15.00 ——= : : : — Discharge Rate 2 {| [Duration 1- 154
" g = -20.00 : : Discharge Rate 3 Duration 2: 15
- 1 Discharge Rate 4 Duraticn 3: 15
l.. % -25.00 ‘ : : i : R g 1 Duration 4: 10
30,00 : ] ; i it Duration 5:
i ’ Duration 6: .
.L TIME (t) IN MINUTES Recovery (m): 0.84§
- Recovery {min): 60
j STEPPED DISCHARGE TEST AND RECOVERY
' ischarge 1. | 0.58333[Discharge 2: | 1.03571 [Discharge 3: [ 2.03143]Discharge 4: | |Discharge 5: | Discharge 6:
Drawdown 1: 5.32
- 1 100 10000 | ) Drawdown 2: 11.50
0.00 4—— o ‘ i Discharge rate 1 Drawdown 3: 24.80{
oz ——— — = — | _ '\ |Drawdown 4: 0.00f
L o -5.00 v ' ===y — i Discharge rate 2j | |[Drawdown 5 0.00
E » -10.00 ki‘_-—_'i;—_; J_‘_g‘-h-;‘h_ - : — —;é | . N H Drawdown 6:
=z 1500 = : === =) DREEE RS Fieme T 100
! 8 o : : : ] — Reccver { |Duration 2: 100
I %5 -20.00 - : — : ‘ / Duraticn 3: 100
3 % -25.00 == : i Step 2 Duraf:!cn g
-20.00 — ; : : — ! i Durau_on ;
i } tep 3 i| |Duration &:
L TIME (t) IN MINUTES = ! ‘ Recovery (m) 2.07
' |Recovery (min): 420
[ CONSTANT CISCHARGE TEST AND RECOVERY
] 0 - o ; = i —
wfﬁ — — ——— — ! - .
® 2 ':1; . : i : 9] > : T ']‘[30 : : NEE BN T , : TROCO
= = You ; I : e ]
L
| =
1 =
) | ===Ccnstant discharge rate ‘
'l é = | ====Recovery ji
.8 =
. ;
= ==
< T o I
o t o
l = ; ‘ [
|
/ TIME (1) IN MINUTES |
'ﬁs*r INFORMATION
ate tested 19/04/2002  |Water level (mbgi) 22.58 Depth of pump (mbgi) | 48
D duration 1440 CD discharge rate 0.71 CD drawdown | 12.16
L:vailable drawdown (m) 25.42 % Recovery after CD 51 % after [ 1440 imin




=
COOPER-JACOB ANALASYS GRAPH
1
' EC/008/CH
1
_ ECO08CH
14.00
; | —EarlyT |
1 Kl [P e |
T 10.00 1 s ; |
£ 8.00 - |
1 g :
'g 6.00 - A :
S 400 I
| 2.00 | ; :
: 0.00 ’ j
1 : Time (min)
1

_&a

S~ S -

- o,

z
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CALIBRATION TEST AND RECOVERY

P {EC/008/CH Sterkstroorn Groundwater Development
: Sterkstroom
Chns Hani Drstnrt Munlcmahtv
...... 53.49 £g:|BP22
52.00 Isaac
800.00 {AB Pumps
: 25.40 '
i DISCHARGE RATE 1 DISCHARGE RATE 2 DISCHARGE RATE 1
btz | 15/04/2002 e i | 15/04/2002 e 18h45
' '  Deawdown | Yible | Time| mecovery
fm Fimin (m} wep ftmicil gy
0.64 1 6.80 1
0.64 2 7.75 2
0.65 3 9.57 7.12 3
5 0.75 5 10.34 5
7 0.84 7 7 11.62 7.14 7
10 0.98 10 10 12.70 10
15 1.03 o 15 15 15 13.94 15
EXTSTING EQUIPMENT BETAR: 120 MEHETAR: 120 EXISTING EQUIPMENT DETAL: 120
PE OF RESERVOIR: 30 ITYPE OF ENCLOSURE: 30 PRESSURE GAUGE MANUFAC 30
40 40 TURER: 40
| RESERVOIR SIZE: 50 MATERIAL OF ENCLOSURE: 50 50
i 60 60 lGAUGE READING (KpA): 60
r”RESERVOiR CONITION: 70 CONDITION OF ENCLOSURE: 70 70
I 80 80 MONITCRING FACILITY: 80
STAND HEIGHT [m): 90 WATER METER MANUFACTURER: {90 90
g 100 100 MAINTAINED: 100
’ 110 WATER METER READING: 110 110
120 120 120
150 150 150
DISCHARGE RATE 4 DISCHARGE RA TES DISCHARGE RATE §
g 15/04/2002 T 3 15/04/2002 nma. ; s
! Orwdowe | e iw | Deawdown | ¥isls | Time| Recovery § Tiwe| Orawdown |  vield | Time| Recovery.
qisy e W f & He)  Lemisi) )
1 16.32
4 2 15.82
143 20.50 15.04 3 13.48
5 12.18
7 11.07
10 10.10
_ 15 9.42
EXISTING EQUIPMENT DETAIL: EXISTING EGUIPMENT DETAIL: 120 8.54
APUMP TYPE: TYPE OF POWER: TYPE OF RISER: 30 7.10
Franklin Electric Electric 40 6.26
PUMP MANUFACTURER: ENGINE MANUACTURER: CLASS CF RISER: 50 5.38
Jacuzzi 60 4.94
"PUMP SERIAL No: ENGINE MODEL: fDIAMETER OF RISER (mm): 70 4.43
33632983 2124-09-0/91 80 4.03
!PUMP PULLEY DIAMETER (mm): {ENGINE SERIAL No: CONDITION OF RISER: 90 3.73
! 80 100 100 100 3.38
PUMP INTAKE DEPTH {m): 110 |[ENGINE PULLEY DIAMETER (mm): 110 SHAFT DIAMETER (mm): 110 3.22
452.81m 120 120 120 3.05
!Pump RPM: 150 [POWER RATING (kW): 150 ELEMENT DIAMETER (mm): 150 2.69
02875 75 kw 180
PUMP CONDITION: JENGINE CONDITION: ELEMENT STROKE (mm): 210
240
' COMMENTS; 300
' 420
N 480
l 540
600
L0210 THE BCREHOLE PRODUCE ANY SILT / SAND / GRAVEL 2 850 |

|
LI, 5t e S




STEPPED DISCHARGE TEST AND RECOVERY

’ EC/009/CH [FrcueeT: Sterkstroom Groundwater Development
? lo emane Sterkstroomn
' Jo SLIENT, Chris Hani District Municipality
5345 3.80 Eg. 1BP22 -
] 52.00 0.27 __ disaac
| 800.000 165.000 k¢ {AB Purnps
0.46
i R DISCHARGE RATE 2 Titne | & ; DISCHARGE RATE 3 | Time | Receveni
1 15/04/2002  lrmingi ) 15/04/2002 [Hmiall 2 oA | 15/04/2002 tming | oy
! ME; 23H00 1 00H40 |4 - TME: 02Hz0 [l
Yime | Srewdows i ¥aid 12 Drawcown | visw 2 Yime Geawdows | Vit |2
1 iy ) oy |3 m f owm 43 fonki g {3
1 3.30 5 8.42 5 1 14.94 5
2 3.51 7 8.35 4.440 |7 2 16.23 7
< I3 3.55 1.790 [[10 8.95 4.230 10 3 17.29 10
} 5 4.19 15 8.84 3.860[15 5 18.43 8.040 |15
7 4.50 202.000 |20 9.06 20 7 19.31 20
10 4.66 30 9.52 4.030 (30 10 20.24 8.020 30
R I 4.91 40 9.84 40 15 21.38 40
i {20 5.10 2.030 |50 10.21 4.060 |50 20 22.29 50
30 5.59 60 10.64 60 30 23.78 8.030 |ls0
-7 {40 593 | 2.020 Jj7o 11.10 4.050 |70 40 25.12 70
50 619 ' 80 11.74 4.020 |80 50 26.12 80
60 6.42 2.010 |80 12.28 90 fso P.IS 5.940 |80
7o 6.69 100 12.64 4.030 |[100 70 P.1.S 5.720 100
1 a0 6.84 110 13.00 110 80 P.I.S 5.560 [1110
| lao 6.95 2.050 Jj120 13.54 4.020 |20 90 120
100 7.10 150 100 14.01 150 100 150
7 {110 180 110 180 110 180
| 1120 210 120 210 120 210
Avarage yield: 35.3166667 [jus) Average yield: 4.08222222 Average vield: 6.885
g _DISCHARGE RATE 4 Time! Recovery 4. _DISCHARGE RATE 5 : _DISCHARGE RATE 6 | Thua Ee-mmzy f
DATE. 15/04/2002 {mink mp DATE: 15/04/2002  ltsmimy| {5y t  DATE 12/04/2002 || (mind im)
ik 1 EIMIE: 1 TiNE: 1 19.56
“Eime.f  Grawdown Gl 1|2 Yms| Drawdown : 2 timed Browdows | Yiew |2 19.02
7 Eminyl 13 sl g g 13 fminki = e |3 18.76
1 5 5 1 5 17.96
2 7 2 7 2 7 17.43
13 10 3 10 3 10 15.53
5 15 5 15 5 15 15.93
7 20 7 20 7 - 20 15.18
10 30 10 30 10 a0 14.42
1 s 40 15 40 15 40 13.66
20 50 20 50 20 50 12.90
30 60 : 30 60 30 60 12.24
~ 40 70 40 70 40 70 11.50
50 80 50 80 50 80 11.04
fso a0 60 90 60 90 10.89
70 100 70 100 70 100 10.23
80 110 80 110 80 110 8.57
90 120 90 120 a0 120 3.21
100 150 100 150 100 150 7.58
-5 10 180 110 180 110 180 714
120 210 120 210 120 210 5.34
Averaae yield:  #DIVi0! 240 150 240 6.24
COMMENTS: 300 180 300 5.97
Step 3 pumped sand 360 210 i 360 5.34
420 240 420 408
480 300 480
i 540 360 540 |
i 600 420 ! 600 |
660 480 660 |
720 | |
‘i 780 Averagae vielc! 720 |




CONSTANT DISCHARGE TEST AND RECOVERY _
™ lsoreHoLENO. : EC/009/CH BT Sterkstroom Groundwater Development cr.m liChns Hani District Municipality
IAL TERNATIVE NO. : 0 BITE RN Sterkstroom
DEPTH OF PUMP {mbdl|: 52.00 W'{Wﬁlﬁm & BR22 OPERAJSR S LA Isaac
™ }INLET DIAMETER {mm): 800 FEXBTING ERLTPHENT. _{Frankiin Electric CONTRASTON: |AB Pumps .
TesT  [pate: | tei042002 F  test  loases | 19042002 fretaL TINE - PUNEET (il | 2180 lioravTese e i 2160
STARTED |TIME: 12h30 _COMPLETED |{TIME: | 12h30 ?GTRL‘EIME-REWEER{{W] 2160 ;vaa;;_ez'gﬂa;nih:a‘;; 1.81
i . DJSCHARGEEUREHOLE I OBSERVATION BOREHDLE 1 ] _ CBSERVATION SOREHOLE 2 —— ‘UBSERVATION BOREHOLE 1
 feaswoseronpizaan: 037 ho : | o | _ EC/oBICH _we.:
Fonsws pepmt b 3.80  [OATUMEEVEL (magll CATRMLEVELfmagte | 021 |oamumesves e
~ [ease mmny 165,00 foasme nerns o 5810 DEPTH mivans 321 _foasnus pepr s
! | [nosesoes orrn b 5349 fsonzsors oemes BOREROLE DEPTS: 7123 _|nosssioreogeny
WATER LEVEL il 2540 bwarereeven: oy 2258 |wATERLEVEL:
= foarusezeven magn: 046 fmsvance TANCE ok 100__foiseance mis
‘l 'ﬂnm. Omwdown. | Ymid | R ¥ i fima. Bravwatawss Racovery 3. bms. Erawdows 3 _Dmwitown Bizovery. ]
it e st tmp ey g A i G} s )
= 4.55 1518 |1 1
|2 4.61 1242 |2 2 0.98 |2
3 4.62 0.54 1240 |a 3 057 I3
=5 463 : 1234 {5 5 ces s
B L 4.86 1221 Iz 7" ass |7
10 4.70 1.85 1208 10 10 094 1o
- bis 452 11.83 |5 15 nga |15
20 5.42 1.8 1183 |20 20 092 |20
10 7 04 138 {30 10 091 J3a
. 7.46 110 40 40 050 4o
lso 774 1.85 1095 fao 60 0.05 03s  lso
lao 7.89 1073 |so 90 0838 fso
1120 8.24 1.84 10a1 |120 120 0.08 087|120
150 3.58 5020 Jiso 150 030 |50
180 8.94 1.36 1007 hao 180 0.10 085 180
L1210 934 985 [210 210 084|210
240 9.82 1.35 053|240 240 014 0.83 240
300 10.24 1.84 941 |ao0 300 0.18 08z {300
{380 10.58 1.83 sz |aeo 360 0.22 sa |aeo
420 10.84 1.84 884 lazo 420 0.25 ere  lazp
430 11.00 1.85 878 |aso 480 0.28 078 |aso
L I540 11 24 1.84 870|540 540 0.31 077|540
600 11.58 1.82 862 |eoo 500 0.34 0.7 |soo
560 11.89 1.84 857 |r20 860 0.34 075 |r20
720 12.19 1.85 .51 |s4o 720 0.37 074 |san
|}7e0 12.47 1.83 845 loso 780 0.49 073 Jeso
840 12.73 1.84 840 }1080 B40 0.10 a73  fioso
500 12,98 185 8.36  l1200 500 0.46 072 lz00
1fsso 13.10 1.84 830 li320 960 0.48 072 l1320
1020 1358 |1.85 826 l1440 1020 0.50 a7t |i4a0
1080 13.98  |1.a4 823 |1so0 1080 0.54 070 |ts00
1140 1415 138 818 |22m0 1140 0.59 ato  J2280
1200 14.36 185 . 8.05 2880 1200 Q54 069 2880
1260 14.71 1.84 7 %6 1280 .58 069
120 14 95 188 757 1320 0.71 059
"l1380 15.24 1 35 7 88 1380 0.75 058
1440 15,50 134 784 1440 078 058
d
)
4 _ e 1o cart . L0 L 2 (£ 7 LA y. AT S .




.

DISCHARGE BOREHOLE _ OESER!('A TION BOREHOLE 1 | OBSERVATION BOREHOLE 2 OBSERVATION BOREHOLE 3
Tim . Brudown | Yiotd | Recovery Tlme Ao Prawdown _ Facovery 3:.-‘ﬁma,; qudqm | .Hscavery. ';::Iﬁz.ie.. E ﬂm-.;
.‘ - tmin]. imt By gmp. 4 tmin] | £my fmd F.imin} imt fmi g iminh fr ol
1500 15.96 1.85 7.79 1500 1500 0.80 0.67 |1500
- |1560 16.34 1.84 7.75 1560 1560 0.83 0,67 1560
| 1620 16.34 1.85 7.71 1620 1620 0.85 0.68 1620
l 1680 16.98 1.86 7.67 1680 1680 0.88 0.66 1680

- §1740 17.28 1.85 7.63 1740 1740 0.90 0.65 1740
; 1800 17.58 1.86 7.52 1800 1800 Q.92 0.65 1800
I 1860 17 84 1.85 7.48 1860 1860 0.84 054 1860

- 1920 18.16 1.87 7.45 1920 1920 0.86 0.64 15820
| l1980 18.47 1.86 741 |1s80 1980 0.98 .63 f1980

2040 18.76 1.85 7.38 2040 2040 1.00 063 2040
- 2100 19.05 1.84 7.35 2100 2100 1.02 0.62 2100
1
] 2160 18.38 7.32 2160 2160 1.04 0.62 2160
: 2220 2220 2220 2220
- 2280 2280 2280 2280
2340 2340 2340 2340
' 2400 2400 2400 2400
- 2460 ; 2460 2460 2460
2520 2520 2520 2520
2580 2580 2580 2580
s 2640 26440 2640 2640
. 2700 2700 2700 2700
‘12760 2760 2760 2760
2320 2820 2820 2820
1 2880 IESBO '2880 2880 |
'

i QUANTETYRINIT: DESCRIPTION. QUANTITY: _ UNIY
, JESTABLISHMENT Sum 5 STRAIGHTNESS TEST: l No
| INTER HOLE MOVE > 10 km Km. u VERTICALITY TEST: » No

FROM: SITE NAME: M |cASING DETECTION: Ne
1" BOREHOLE No: M STEEL BOREHOLE COVER: No
| INTER HOLE MOVE < 10 km: Nao A |BOREHOLE MARKING: No
REMOVAL AND RE-ERECTION OF PUMP HOUSE: No R SITE CLEANING / FINISHING: No
? REMOVAL OF EXISTING EQUIPMENT: No. Y REPCRTING & DATA RECORDING: Na
1 RE-INSTALLATION OF EXISTING EQUIPMENT: No. SLUG TEST: - No
WORK TIME RATE (REPAIRS): Hour JLAYFLAT (m):
] STANDING TIME: Hour BOREHOLE DEPTH AFTER TEST:
iiLA“E'ITI..fDE: LONGITUDE: JBOREHOLE WATERLEVEL AFTER TEST: m
" [EEST pEscRIPTION I TOTAL | RECOVERY: RECOVERY TEST
CALIBRATION TEST: (min)_{hrs) (m) (min) TIME TOTAL (hrs):  45.50
TEST DURATION (Minutes) 15 15 15 7 52 0.87 259 150 Cal__ Steps CcD Total
TEST YIELD (I/s) 077 247 713 338 MAXIMUM (Is) 137 153 | 420 ‘ :-eo| 2730
ORAWODOWN (m) 103 358 1334 2512 MAXIMUM im} 78 1 DRAWDOWN TOTALS (CD):
iMULTl-RATE /| STEP DRAWDOWN; AVAILABLE UTIL- %
" ITEST DURATION (Minutes) 100 100 50 250| 4 1TI 409 420 ISED
TEST YIELD (s} 3532 408 8 85 MAXIMUM (Us) 35.3 255 | g 391 7T 35
DRAWDOWN (m) 71 1401 2812 MAXIMUM im) 26.1
"JCONSTANT DISCHARGE TEST TEST DURATION TEST YIELD DRAWDOWN RECOVERY:
{min}) {hrs) {ts) (m) (m) % {min) thrs)
2160 6 00 131 | ‘918 =3 5225 z-50 | 35 00
OBSERVATION BOREHOLES: No. 720 1440 2880 >2B80 (min) TOTAL:
of boreholes {min} {min} | {min) nr. { Time {min) thrs)
I 3 Lo

T S AT UL

S




g e e e
{ BOREHOLE NUMBER: EC/009/CH
i CALIBRATION TEST AND RECOVERY
lischarge 1: [ o077[Discharge | 247]Discharge3: | _ 7.13|Discharge 4 | 1366[Discharge 5. | Discharge &:
L ' |Drawdown 1: 1.03
f 0.00 - ‘ : Drawdown 2: 3.55
1 o e — e, i |Drawdown 3:
i : T s ——— 000 - - L
= 5.00 = — = ,;,Is'fr: —— | |Drawdown 4: 26.12
=~ -10.00 —  ———— — ==== . | {Drawdown &: 0.00
| g g : ——— —— e e |—Discharge Rate 1 ir! Drawdown 6: 0.00
1 o3 -15.00 = — - : : = : - : — ; | === Discharge Rate 2 ] Duration 1: 15
% g = -20.00 : —— : : = : ——Dishcarge Rate 3 ||  |Duration 2: 15
< 5 ‘ = Discharge Rate 4 || [Duration 3: s
2500 = : S22 : 2 RSl T
]] a — — S==ss : = | Recovery ] Durat!on 4: 7
-30.00 : = - o —— ; i Duration 5:
Duration 6;
TIME (&) IN MINUTES Recovery (m): 2.69]
[1 Recavery (min); 150
! STEPPED DISCHARGE TEST AND RECOVERY
ischarge 1: [ 35.3167[Discharge 2: | s.08222[Discharge 3. | _ 6.885]Discharge 4 | |Discharge 5: | Discharge 6:
' |Orawdewn 1: 7.10
] |
1 1 100 10000 | ) Drawdown 2. 14.01
' .00 e : — : : ’ ' Discharge rate 1 ’ Drawdown 3: 26.12
Z — ‘ 1 ! ) i1 |Drawdewn 4: 0.00
| = -5.00 o —— ;g.' ‘ = , Discharge rate 2 | | Drawdown 5: .00
z O 000 e e—— £ — | i | |Drawdown B:
1 S ‘ — ey Risehetiaan 3 Duration 1: 100
8~ -15.00 = | | [Duration >
2 L'EJ -20.00 : : ! Recovery il urat'on - 15
I % : : : : Duration 3: 50
1 £ -25.00 i Duration 4:
15 : : 3 Step 2 Ouration 5
i -30.00 ‘ ‘ - : ' -
. | ; Duration 6:
| Step 3 !
; TIME (t) IN MINUTES | ! Recovery (m) 4.09
% ] i | |Recovery (min); 4208
[ CONSTAMT DISCHARGE TEST AND RECOVERY
I o 0 “ M T O S 7 \ : T
3 1 Irm————— ——— 0 ' s o ———Tonco
R = . — — —— —=
g [ [ i 1 ! ;
i = e —-’#‘
1 = -10 e : e
w T — ! — i Caonstant discharge rate
Z . ——= : : — — “—Recovery |
R - S = |
- ! 1 [HEI o | i | ] AN T |
2 -20 : — e i : :
< ) C 1 T T T 1 7
& ! ! - — : T i -
I O _25 [ 1 1 [N i 1 1 ] il
' TIME (1) IN MIMUTES
ITEST INFORMATION
‘ate tested 16/04/2002 |[Water level (mbgl) 25.40 Depth of pump {mbqgl) 52
'D duration 2160 CD discharge rate 1.81 CD drawdown 19.39
vailable drawdown (m) _EG.S % Recovery after CD 62 %o after | 2160 min

"1

|
]




COOPER-JACOB ANALASYS GRAPH
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APPENDIX C

CHEMICAL WATER ANALYSES
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Project Sterkstroom
Borehole ID EC/002/CH
Date sampled 12/04/2002

Drinking water class

2 (Total Hardness)

Sample number

GP 464

Parameter Symbol Unit Concentration Class
Drinking Food
water preparation Bathing Laundry
Viable organisms CFU/Mmi
Faeczal colifonns CFUM0O ml 0 0 0 0 0
Total coliforms CFU/100 mi 4] 0 9] 0 0
Electrical Conductivity |EC mS/m 107 1 1 0 0
Total Dissalved Solids  |TDS mg/L 814 1 1 0] 0
pH Value pH 8.4 0 0 9] 0
Calcium Ca mgi 62.8 0 o] 1 1
Chloride Cl magfl 44 0 0 0 Q
Fluoride . F mg/ 0.5 a 0 0 a
Iron Fe mg/l <0.03 0 0 0 0
Total hardness CaCo3 mg/l 461 2 3 3 3
Nitrate N mgA 1.3 0 0 0 0
Orthophesphate P mgil 06
Potassium K mg/l 9 0 0 0 0
Sodium Na mg/l 66.9 0 0 0 Q
Sulphate 504 mafl 116 0 0 0 0
Ammonia N mgh <0.1
Total alkalinity CaC03 mgfl 423
Bicarbonate HCO3 mg/ 423
Carbonate Co3 maf <10
Sample date Sample Drinking |Food Bathing |Laundry class
number water as )
12/04/2002 EC0020T 2 T e
Colour coded classification svstem (DWAF. 1998)
Water quality
Ideal — suitable for lifetime use -
Good - suitable for use, rare instances of negative effects
Marginal - conditionally acceptable. Negative effects mav oceur in some
Poor — unsuitable for use without treatment. Chronic etfeets may eccur
Dangerous — totaily unsuitable for use. Acute effects may occur




) Project Sterkstreom
B Borehale ID EC/004/CH
i Date sampled 12/04/2002
Drinking water class |4 (Faecal and Total coliform count)
Sample number GP 463
a
] Parameter Symbol Unit Concentration Class
Drinking Food
water preparation Bathing Laundry
P
| Viable organisms CFUA mi
Faecal coliforms CFU/100 ml 30000 4 4 3 3
Total coliforms CFUHQO ml 35000 4 4 3 3
i
' Electrical Conductivity [EC mSim 74 1 1 0 0
Total Dissolved Solids  [TDS mg/L 460 1 1 0 0
pH Value pH 82 0 0 0 0
e
i
Calcium Ca mgA 38.8 0 0 1 1
' Chloride Cl mg/l 27 0 0 0 0
_ Fluoride F mg/l 0.6 0 0 0 0
2 Iron ; Fe mg/! <0.03 0 0 g 0
: Totzl hardness CaCo3 mght 451 2 3 3 3
Nitrate N mgfl 0.1 0 0 0 0
N Orthophosghate P mgA 0.6
i Potassium K maf 2.1 0 0 0 0
1 Sodium Na mg/ 58.8 0 0 0 0]
Sulphate SO4 mgi 33 0 0 0 0
;1 Ammoania N mgAl <0.1
Total alkalinity CaC03 mgfl ] 376
Bicarbonate HCO3 mg/l 376
Carbonate co3 magA <10
g |
§
Sample date Sample Bathing |Laundry class
’ number |__ N 1 M I
f’" 12/0472002 ECC040T e S e e
1
Colour coded classification svstem (DWAF. 1993)
1 Water quality
; Ideal - suitable for lifetime use
Good — suitable for use. rare instances of negative effects j
= Marginal — conditionally acceptable. Megative effects may oceur in some
Poor — unsuitable for use without treatment. Chrenic etfects mav oceur
Dangerous — totally upsuitable for use. Acute effects may occur
1
1
¥ 1
&




Celour coded classification svstemn (DWAF, 1998

Water quality

Ideal — suitable for litetime use

Good — suitable for use, rare instances of negative atfects

Marginal — conditionally acceptable. Negative effects MV oceur i some

Poor — unsuitable for use without treatment. Chronic effects may oceur

Dangerous — totally unsuitable for use. Acute effects mav occur

Project Sterkstroom
Borehole ID EC/C05/CH
Date sampled 26/04/2002
Drinking water class |4 (Total Coliforms)
Sample number GP 479
Parameter Symbol Unit Concentration Class
Drinking Food
water preparation Bathing Laundry
Viable organisms CFUMmI
Faecal coliforms CFUA00 mi 1000 4 4 3 3
Total coliforms CFUM00 mi 1300 4 4 3 3
Electrical Conductivity |EC mS/m 81 1 1 0 0
Total Dissolved Solids [7DS mg/L 326 0 0 8] 0
Turbidity NTU <1
pH Value pH 8 0 0 0 0
Calcium Ca mgAl 13.1 0 0 1 1
Chloride Cl mgr <3 0 0 0 0
Fluoride . F mg/l 1 1 1 0 0
Iron i Fe mg/l 043 Q 0 0 2
Total hardness CaCo3 mg/l 57 0 0 1 0
Nitrate N mafl 2.8 0 0 0 0
Orthophosphate P mag/ 0.1
Potassium K mg/l 2.6 0 0 0 0
Sedium Na mgA 124.9 1 i 0 0
Sulphate S04 mail 16 0 0 9] a
Ammonia N mg/l 0.3
Total alkalinity CaC03 mg/l 413
Bicarbonate HCO3 maf 413 !
Carbonate C0o3 mg/ <10 [:9
Sample date Sample Drinking |{Food Bathing | Laundry class
number wate eparatjo clas i
26/04/2002 EC005CH e R




Project Sterkstroom
Borehole ID EC/006/CH
Date sampled 18/04/2002
Drinking water class |1
Sampie number GP 478
Parameter Symbol Unit Concentration Class
Drinking Foed

water preparation Bathing | Laundry
Viable organisms CFUAmI
Faecal coliforms CFUM00 mi 0 0 0 0 0
Total coliforms CFUAM00 mi 0 0 0 o 0
Electrical Conductivity |EC mS/m 72 1 1 0 0
Total Dissolved Solids  |TDS mg/L 420 0 0 0 0
Turbidity NTU S
pH Value pH 8 0 0 0 0
Calcium Ca mg/l 50.3 0 0 1 1
Chleride cl mgfl 24 0 0 0 0
Fluoride F mgfl 0.7 0 4] 0 0
Iron Fe mg/l 0.06 0 0 0 1
Total hardness CaCo3 mg/l 216 1 2 2 2
Nitrate N mg/l 0.4 a Q 0 a
QOrthophosphate P mg# 4
Potassium K mg/l 2.6 0 0 0 0
Sodium Na mgh 91.4 0 0 Q o)
Sulphate S04 mgA <10 0 Q] 0 0
Ammenia N mag/t . 02
Total alkaiinity CaC03 mgfl 323
Bicarbcnate HCO3 mgi 323
Carbonate co3 mgfl <10

Sample date Sample Drinking (Food Bathing |Laundry class
number | - _lpreparation class
26/04/2002 ECCCECHE=3: 2 2 2
Colour coded ciassification svstem (DWAF. 199%)
Water qualicy
Ideal — suitable for lifetime use -

Good — suitable for use. rare instances of negative effects

Marginal - conditionally acceptable. Negative effects mav occur in some

Poor — unsuitable for use without treatment. Chronic effects mav occur

Dangerous — totally unsuitable for use. Acute etfects may eccur




Project Sterkstroom
Borehole ID EC/C08/CH
Date sampled 26/04/2002

Drinking water class

2 (Total Coliforms)

Sample number

GP 480

Parameter Symbol Unit Concentration Class
Drinking Food
water preparation Bathing__ | Laundry
\fiable organisms CFUAmI
Faecal coliforms CFUM00 ml 0 0 0 0 0
Total coliferms CFUMQ0 mi 30 2 2 1 1
Electrical Conductivity |EC mS/m 51 0 0 0 0
Total Dissolved Sclids  [7DS mg/L 472 1 1 0 0
Turbidity NTU <1
pH Value pH 8 0 0 0 0]
Calcium Ca mg/ 39 0 0 1 1
Chloride Cl mg/ 86 0 8] 0 0
Flucride ' F mag/l 0.3 0 0 0 0
Iren Fe mall <0.03 0 0 0 0
Total hardness CaCol3 mgA 194 0 1 2 2
Nitrate N mafl 0.2 0 Q 9] 0
Orthophosphate P mg/l <01
Patassium K mafl 1.3 0 0 0 0
Sedium Na mall 32 [8) 0 0 0
Sulphate S04 mg <10 0 9] 0 0
Ammonia N mgfl <0.1
Total alkalinity CaCo3 mafl 234
Bicarbenate HCO3 mgf 234
Carbonate cO3 mg/l <10
Sample date Sample Drinking [Food Bathing |Laundry class
number water preparaton class
26/0472002 ECCOBCH 2 2 2 2
Colour ceded classification svstem (DWAF. 1998)
Class Water quality

Ideal — suitable for lifetime use j

Good ~ suitable for use. rare instances of negatve effects

Marginal - conditonally acceptable. Negative effects mav oceur in some

. |Poor — unsuitable for use without treatment. Chronic effects mav oceur
Dangerous — iotally unsuitable for use. Acute etfects mav cecur




- Project Sterkstrocm
: Borehole ID EC/009/CH
Date sampled 26/04/2C02
Drinking water class |3 {Faecal coliforms)
; Sample number GP 481
Parameter Symbol Unit Concentration Class
Drinking Food
- water preparation Bathing | Laundry
Viable organisms CFUAmI
Faecal coliferms CFU/MCO mi 40 3 3
" Total coliforms CFUMQQ ml 55 2 2 1 1
Electrical Conductivity [EC mSim 59 0 0 0 0
Total Dissolved Sciids  [TDS mg/L 332 0 0 o] 0
Turbidity NTU 5 2 2 1 1
A H Value oH 79 g 0 0 0
Calcium Ca mgfl 17.9 0 0 1 0
. Chloride cl mgll <3 0 0 0 0
: Flucride F mgfl 0.3| a 0 0 0
Iron Fe mgi <0.03 0 0 o] 0
Tetal hardness CaCa3 mg/] 79 0 0 1 0
Nitrate N mafl 07 0 0 0 0
i Qrthephosphate P mafl 0.1
Patassium K magfl 2.6 o] o] 0 0
Sodium Na mag/l 162.8 1 1 o] 9]
. Sulphate S04 Imgi 36 0 0 0
Ammonia N ma/l . <0.1 |
Total alkalinity CaCco2 mg/l 264 ]
. Bicarbonate HCO3 mgil 264
d Carbonate C03 mg/l <10
- Sample date Sample Drinking |Food Bathing |Laundry class
numbe water __lpreparation class
26/04/2002 ECCCEC — e SRiim it x [ B e 2 2
7 Colour ceded classification svstem (~ WAF. 1998)
Colour | Class | Water quality

iIdeal - suitable for lifetime use -

|Good — suitable for use. rare instances of negative effects

iMarginal — conditionally acceptable. Negative effects mMay oceur in seme

{Poor — unsuitable for use without treatment. Chronic effects may occur
_Dangerous — totally unsuitable for use. Acute effects may occur




APPENDIX D

PROJECT MAPS
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