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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

1.0

REPORT VOLUME [Il CONTENT

An extensive hydrocensus was conducted within the SD1 investigation area during 2012. During the
hydrocensus, 266 boreholes and fountains were surveyed in SD1 area with the co-operation of the land
owners.

The hydrocensus survey could not be conducted on some private land areas as some farmers not allowing
access. To maintain good relationships with landowners access was not forced as alternative options were
available.

The land owners participating with the groundwater study, existing borehole information as captured on the
groundwater data base are listed in this volume 11l of the report, together with the exploration borehole info
(If any). DWAF remain the owner of the exploration boreholes.

Borehole information consists out of the following where relevant:

2.0

Locality map and land owner;

Basic existing borehole information;

Analytical results of existing boreholes sampled;

Test pumping results of tested existing boreholes;

Positions of newly drilled exploration boreholes;

Borehole logs of newly drilled exploration boreholes;

Analytical results of newly drilled exploration boreholes;

Test pumping results of newly drilled exploration boreholes; and

Management recommendation of well field exploration boreholes.

LAND OWNERS

The following landowners/lawful occupiers of land at time of survey who participate with the groundwater
study in SD1 area, borehole information is enclosed in this Volume III:

.
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0029 Number: SD1-GAA030 Site type: Borehole

Distr./Farm No.: 297/0 Site Name/Descr.:. SEEKOEIVLEI

Latitude [°]: 28.360750 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]:
Longitude [°]: 23.725210 || Alt. No. 2: Depth [m]: WL status:
Altitude [m]: 1423.10 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:
—Engine: Consumer:

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application:

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.89 Na: 27.2 Cl: 43.3 Langel.: 0.61 E.Coli:
EC: [mS/m] 65.3 K: 4.52 NO3 as N: 25 Aggr-Ind: 12.67 Faec. co:
TDS: 488 Si: 16.7 SO4: 35.5 lon-bal: 8.64 1 Total Co:
T. Alk.: 284 Al: 0.05 F: 0.151 CaCoOa3: 400.46 SPC:
Ca: 85.5 Fe: 0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 455 Mn: 0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 0

Note: 1. Borehole is sealed.

o Golder Associates Africa, Pretoria
s P O Box 13776, Hatfield, 00285
A Tel: 012 - 364 4000

éJ ?Golder Fax: 012 - 364 4001
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SITE INFORMATION REPORT

BASIC SITE INFORMATION: Site Identifier: 2823BCX0030 Number: SD1-GAAO031 Site type: Borehole

Distr./Farm No.:  297/0 Site Name/Des.: SEEKOEIVLEI

Region Type: Water supply authority Region Descr.: KGATELOPELE LM

Latitude [°]: 28.353370 Reg./BB.: Topo-set.: Flat surface, plain Depth [m]:

Longitude [°]: 23.729640 GoNr- Site status: Unused Col. ht. [m]: 0.15
Altitude [m]: 1426.90 Site purp.: Diam. [mm]: 155
Coord. acc.:  Accurate to within 10 units Use applic.: Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: Windpump Rep. inst.: GOLD

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

WATER LEVEL.:

Meth. meas. Level status Piez. Info source Date meas. Time meas. Sec. Water lev. [m] Comment

Electrical contact ~ Static 0 Field checked 20120125 1200 0.00 5.32

Golder Associates Africa, Pretoria

-‘i_?? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.-' Golder Fax: 012 - 364 4001

Associates Project No.: 11613568
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SITE INFORMATION REPORT

BASIC SITE INFORMATION: Site Identifier: 2823BCX0031 Number: SD1-GAA032 Site type:

Borehole
Distr./Farm No.:  297/0 Site Name/Des.: SEEKOEIVLEI
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.353550 Reg./BB.: Topo-set.:  Flat surface, plain Depth [m]:
Longitude [°]: 23.732090 GoNr- Site status: Col. ht. [m]: 0.28
Altitude [m]: 1421.70 Site purp.: Diam. [mm]: 165
Coord. acc.:  Accurate to within 10 units Use applic.: Drain. reg.: C92s
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

WATER LEVEL.:

Meth. meas. Level status Piez. Info source Date meas. Time meas. Sec. Water lev. [m] Comment

Electrical contact ~ Static 0 Field checked 20120125 1200 0.00 2.00

Golder Associates Africa, Pretoria

-‘i_?? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.-' Golder Fax: 012 - 364 4001

Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0032 Number: SD1-GAA033  Site type: Borehole
Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.371940 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]:
Longitude [°]: 23.694510 || Alt. No. 2: Depth [m]: WL status:
Altitude [m]: 1420.80 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:
—Engine: Consumer:

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:

WATER CHEMISTRY:

Sample No.: Date sampled: Depth sampl. [m]: Comment:

Main Parameters:

Calculated Parameters:

Bacteriol. Parameters:

pH: Na: Cl: Langel.: E.Coli:
EC: [mS/m] K: NO3 as N: Aggr-Ind: Faec. co:
TDS: Si: SO4: lon-bal: Total Co:
T. Alk.: Al: F: CaCoOa: SPC:
Ca: Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit  Value exceeds maximum allowable limit
Mg: Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
o Golder Associates Africa, Pretoria
""f‘_‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.—_ Golder  Fax 012-364 4001
Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0033 Number: SD1-GAA034  Site type: Borehole

Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.372100|| Alt. No. 1: Diam. [mm]: 150 || Water lev. [m]: 2.69
Longitude [°]: 23.694900 || Alt. No. 2: Depth [m]: 33.00|| WL status: Static
Altitude [m]: 1425.37 || Rep. inst.:  GOLD Col. ht. [m]: 0.39|| Date WL meas.: 20121018
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: RECIPROCAL CYLINDE Depth to Intk. [m]: 13.26 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121017 Depth sampl. [m]: 30.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 0i Na: 0 Cl: 0 Langel.: 0.00 E.Coli: 0

EC: [mS/m] 0 K: 0 NO3 as N: 0 Aggr-Ind: 0.00 Faec. co: 0
TDS: 0 Si: 0 SO4: 0 lon-bal: 0.00 Total Co: 0

T. Alk.: 0 Al: 0 F: 0 CaCos3: 0.00 SPC: 0

Ca: 0 Fe: 0 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit

Mg: 0 Mn: 0 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
CONSTANT 20120218 720 30.00 1.30 525 027 95 720

STEP TEST STEP 1 20121017 60 30.00 1.17 0.51

STEP TEST STEP 2 20121017 60 30.00 1.03 2.33

STEP TEST STEP 3 20121017 60 30.00 211 15.38

STEP TEST STEP 4 20121017 10 30.00 3.03 2716 0.16 99 210

PUMP INLET 20121017 5 30.00 1.73 27.44

RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]

1 0 0
Note: 1. Borehole is sealed with a base plate.

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

é’é —2 Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 2012/10/29

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0033 Number: SD1-GAA034 Site type: Borehole
Distr./Farm No.: 297/0 Site Name/Des.: SEEKOEIVLEI
Latitude [°] 28.372100 || Alt. No. 1: Diam. [mm]: 150 || Water lev. [m]: 2.69
Longitude [°] 23.694900 || Alt. No. 2: Depth [m]: 33.00 || Piezometer: 0
Altitude [m]: 1425.37 || Rep. inst.: GOLD Col. ht. [mm]: 0.39 || Date WL meas.: 20121018
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 30.00 20121017 1700 20121017 2340
GOLD Constant rate test 30.00 20121018 0730 20121019 0730
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1700 60 30.00 1.17 0.51 2.29
STEP TEST STEP 2 1800 60 30.00 1.03 2.33 0.44
STEP TEST STEP 3 1900 60 30.00 211  15.38 0.14
STEP TEST STEP 4 2000 10 30.00 3.03 27.16 0.16 99 210 0.11
PUMP INLET 2340 5 30.00 1.73 27.44 0.06
N Golder Associates Africa, Pretoria
"ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0034 Number: SD1-GAA035 Site type: Borehole

Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.379800|| Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 2.51
Longitude [°]: 23.724430 || Alt. No. 2: Depth [m]: 9.83|| WL status: Static
Altitude [m]: 1418.65| Rep. inst.. GOLD Col. ht. [m]: 0.35|| Date WL meas.: 20121016
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: RECIPROCAL CYLINDE Depth to Intk. [m]: 6.00 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 9.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.78 Na: 20.4 Cl: 34.2 Langel.: 0.61 E.Coli: 0
EC:[mS/m] 684 K: 3.98 NO3 as N: 2.51 Aggr-Ind: 12.69 Faec. co: 0
TDS: 502 t Si: 20.4 SO4: 28.8 lon-bal: 6.84 Total Co: 0
T. Alk.: 335 Al: <0.05 F: 0.182 CaCoa3: 43524  SPC: 0
Ca: 96.8 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 47.1 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121016 60 9.00 0.84 0
STEP TEST STEP 2 20121016 60 9.00 2.50 0.03
STEP TEST STEP 3 20121016 60 9.00 4.14 0.14
STEP TEST STEP 4 20121016 60 9.00 6.24 0.29 100 30
CONSTANT 20121016 960 9.00 6.05 0.31 100 120
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 0

Note: 1. Borehole sealed with a base plate. Closed.

N Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 2012/10/29

BASIC SITE INFORMATION: Site Identifier: 2823BCX0034 Number: SD1-GAA035 Site type: Borehole

Distr./Farm No.: 297/0 Site Name/Des.: SEEKOEIVLEI

Latitude [°] 28.379800 || Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 251
Longitude [°] 23.724430 || Alt. No. 2: Depth [m]: 9.83 || Piezometer: 0
Altitude [m]: 1418.65 || Rep. inst.: GOLD Col. ht. [mm]: 0.35 || Date WL meas.: 20121016

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 9.00 20121016 1000 20121016 1430
GOLD Constant rate test 9.00 20121016 1700 20121017 1100
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1000 60 9.00 0.84 0 0.00
STEP TEST STEP 2 1100 60 9.00 2.50 0.03 83.33
STEP TEST STEP 3 1200 60 9.00 4.14 0.14 29.57
STEP TEST STEP 4 1300 60 9.00 6.24 0.29 100 30 21.52
CONSTANT 1700 960 9.00 6.05 0.31 100 120 19.52
Golder Associates Africa, Pretoria
"ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0035 Number: SD1-GAA036  Site type: Borehole
Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.379870 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 1.64
Longitude [°]: 23.724520 || Alt. No. 2: Depth [m]: WL status: Static
Altitude [m]: 1418.90 ||Rep. inst.: GOLD Col. ht. [m]: 0.33 || Date WL meas.: 20120125
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

le/l:)rg?).f Inst.: Windpump Pulley Diam. [mm]: Site Status:  Inuse

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7l\llfgngl:rf]§(.:turer: Power Rating [kW] Consumer:  Non-urban

Type of Power:  Wind Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.:

Main Parameters:

Date sampled:

Depth sampl. [m]:

Calculated Parameters:

Comment:

Bacteriol. Parameters:

pH: Na: Cl: Langel.: E.Coli:
EC: [mS/m] K: NO3 as N: Aggr-Ind: Faec. co:
TDS: Si: SO4: lon-bal: Total Co:
T. Alk.: Al: F: CaCoOa: SPC:
Ca: Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit  Value exceeds maximum allowable limit
Mg: Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
o Golder Associates Africa, Pretoria
""f‘_‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.—_ Golder  Fax 012-364 4001
Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

Site Identifier: 2823BCX0036 Number: SD1-GAA037 Site type: Borehole

BASIC SITE INFORMATION:

Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.380000 || Alt. No. 1: Diam. [mm]: Water lev. [m]:
Longitude [°]: 23.724360 || Alt. No. 2: Depth [m]: WL status:

Altitude [m]: 1418.80 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

le/l:)rg?).f Inst.: Windpump Pulley Diam. [mm]: Site Status:  Inuse

Manufacturer: Depth to Intk. [m]: 6.00 Purpose: Production (water supply)
7l\llfgngl:rf]§(.:turer: Power Rating [kW] Consumer:  Non-urban

Type of Power:  Wind Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.:

Main Parameters:

Date sampled:

Depth sampl. [m]:

Calculated Parameters:

Comment:

Bacteriol. Parameters:

pH: Na: Cl: Langel.: E.Coli:
EC: [mS/m] K: NO3 as N: Aggr-Ind: Faec. co:
TDS: Si: SO4: lon-bal: Total Co:
T. Alk.: Al: F: CaCoOa3: SPC:
Ca: Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 0
Note: 1. Borehole sealed with a base plate.
o Golder Associates Africa, Pretoria
"'f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.—_ Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0037 Number: SD1-GAA038 Site type: Borehole
Distr./Farm No.: 297/0 Site Name/Descr.: SEEKOEIVLEI

Latitude [°]: 28.380020 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 2.27
Longitude [°]: 23.724340 || Alt. No. 2: Depth [m]: WL status: Static
Altitude [m]: 1418.80 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.: 20120125
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

le/l:)r;]%‘f Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  Inuse

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7l\llfgngl:rf]§(.:turer: Power Rating [kW] Consumer:  Non-urban

Type of Power:  Electric motor Pulley Diam. [mm]: Application: - Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20120216 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.68 Na: 17.7 Cl: 315 Langel.: 0.48 E.Coli:
EC: [mS/m] 64.8 K: 3.85 NO3 as N: 2.01 Aggr-Ind: 12.55 Faec. co:
TDS: 500 T Si: 19.7 SO4: 29.3 lon-bal: 5.60 T Total Co:
T. Alk.: 315 Al: F: 0.202 CaCoOa3: 401.38 SPC:
Ca: 95.1 Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 39.9 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
o Golder Associates Africa, Pretoria
""f‘_‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.—_ Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.2 Allie Syliman
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BA00155 Number: SD1-GAA255  Site type: Borehole

Distr./Farm No.: 245 Site Name/Descr.: KAIS

Latitude [°]: 28.191930 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.70
Longitude [°]: 23.725480 || Alt. No. 2: Depth [m]: 19.80 || WL status: Static
Altitude [m]: 1455.40 || Rep. inst.:. GOLD Col. ht. [m]: Date WL meas.: 19940308
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

le/l:)rg?).f Inst.: Windpump Pulley Diam. [mm]: Site Status:  Inuse

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7l\llfgngl:rf]§(.:turer: Power Rating [kW] Consumer: - Non-urban

Type of Power:  Wind Pulley Diam. [mm]: Application: Agricultural - stock watering only

WATER CHEMISTRY:

Sample No.: Date sampled: 19940308 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: Na: Cl: Langel.: E.Coli:
EC: [mS/m] 215+¢ K: NO3 as N: Aggr-Ind: Faec. co:
TDS: Si: SO4: lon-bal: Total Co:
T. Alk.: Al: F: CaCoOa3: SPC:
Ca: Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
o Golder Associates Africa, Pretoria
—*:—‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Golder  Fax: 012 - 364 4001
Associates ProjectNo.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BA00154 Number: SD1-GAA266  Site type: Fountain / Spring

Distr./Farm No.: 245 Site Name/Descr.: KAIS FOUNTAIN

Latitude [°]: 28.169440 || Alt. No. 1: Diam. [mm]: 0 || Water lev. [m]:
Longitude [°]: 23.741680 || Alt. No. 2: Depth [m]: 10000 || WL status:
Altitude [m]: 0||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20140218 Depth sampl. [m]: 0 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:

pH: 7.34 Na: 15.1 Cl: 43.2 Langel.: 0.11 E.Coli:

EC: [mS/m] 78+ K: 2.18 NO3 as N: 0.987 Aggr-Ind: 12.19 Faec. co:

TDS: 568 t Si: S0O4: 29 lon-bal: 0.62 Total Co:

T. Alk.: 386 Al: <0.05 F: 0.13 CaCoa3: 451.31 SPC:

Ca: 73.9 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

Mg: 64.9 Mn: <0.05  1Valus excesds reccmmended minmum it § Valus exceods minmim alowable it

RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water

Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 24 0.50

Note:

o Golder Associates Africa, Pretoria
s P O Box 13776, Hatfield, 00285
A Tel: 012 - 364 4000

€ ?Golder Fax: 012 - 364 4001
17 Associates Project No.: 11613568
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BASIC SITE INFORMATION (SITE LOCATION, GEOHYDROLOGY AND MANAGEMENT REC

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00002 |SD1-GAA046 [298/3 CONTENT B | 28.3194396723.730940001] 1431.80 0.28 165 1.28
2823BCX0039 |[SD1-GAA040 [299/246 |TREWILL B 28.3174496723.685540001 1441.60 0.24 165 5.21
2823BCX0040 |[SD1-GAA041 [299/246 |TREWILL B | 28.3238896723.687310001 1441.50 0.38 165 6.00
2823BCX0041 |[SD1-GAA042 [299/246 |TREWILL B |28.3231196723.688880001] 1439.00 165
2823BCX0042 |[SD1-GAA043 [299/246 |TREWILL B 28.31325967/23.703150001f 1441.20 0.35 165 2.76
2823BCX0043 |[SD1-GAA044 [299/246 |TREWILL B | 28.3133196723.703260001] 1440.70 0.59 165 2.84
2823BCX0044 |SD1-GAA045 [298/3 CONTENT B 28.3196296723.711480001 1437.70 0.21 165 2.45
2823BCX0045 |SD1-GAA047 [298/3 ICONTENT FOUNTAIN F | 28.31932967]23.730070001] 1433.80 0.10
2823BCX0046 |[SD1-GAA048 [298/3 CONTENT B | 28.3039896723.734170001] 1438.50 165
2823BCX0047 |[SD1-GAA049 [299/246 |TREWILL B 28.28939967]23.714820001f 1441.60 0.10 165 3.27
2823BCX0048 |[SD1-GAA050 [299/246 |TREWILL B |28.2860896723.713310001 1439.80 0.12 165 8.81
2823BCX0049 |[SD1-GAAO51 [299/246 |[TREWILL B 28.2808896723.690200001 1442.80 0.45 165 2.29
2823BCX0050 |[SD1-GAA052 [299/246 |TREWILL B |28.2947196723.688150001 1444.50 0.47 165 3.69
2823BCX0051 |[SD1-GAA053 [300/3 NIE TE VER B | 28.2856696723.650000001 1448.20 165
2823BCX0052 |[SD1-GAA054 [300/3 NIE TE VER B 28.2946696723.660680001f 1447.90 165| 100.00
2823BCX0053 |[SD1-GAA055 [300/3 NIE TE VER B | 28.2965696723.659550001 1447.70 165
SUMMARY: Site Type: Maximum:  100.00 8.81
B = Borehole ] Minimum: 100.00 0.10
. F = Fountain / Spring
Nr. of sites: 16 Sum:
Average: 100.00 3.52
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Assot‘,lates Project No.: 11613568
Page 1
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ARRIE FOURIE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BC00002 Number: SD1-GAA046 Site Name: CONTENT

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA046 20120216 0800 7.69 80.8 t 506 t 99.6 57.1 17.8 2.03 22,5 384 41 29.6 6.74 0.275
Site Identifier: 2823BCX0045 Number: SD1-GAA047 Site Name: CONTENT FOUNTAIN
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA047 20120216 0800 7.4 1631t 1030t 81 148 ¢ 86.2 37.6 41.6 609 200 83 <0.3 0.194
Site Identifier: 2823BCX0053 Number: SD1-GAA055 Site Name: NIE TE VER
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA055 20120216 0800 7.76 66.8 498 t 86.3 514 14.2 157 18.8 278 443 37.1 4.9 0.173
. . . . . . Sample Type Code Explanation: . . .
Chemistry Standard: SABS for human consumption ~ Concentrations in [mg/l] where applicable D: Drinking water Golder Associates Africa, Pretoria
1 Val d ded maxi limit EC [mS/m] . )
Ve s eeommenced e i S e, £: Ertiuene P O Box 13776, Hatfed, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock Assoc]ates Project No.: 11613568
X: Other source
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823ADX0060 Number: SD1-40 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELELM
Latitude [°]: 28.301570 Reg./BB.: Topo-set.: Depth [m]: 97.60
Longitude [°]: 23.494940 GN Site status: Unused Col. ht. [m]: 0.50
=Nr.:
Altitude [m]: 1468.72 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 15/07/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
0.t t B F
o:' . . 305) BANDED IRONSTONE: Brownish red, fine; :0
] I BANDED IRONSTONE: Brownish yellow, fine; N
51 T 5
] I . I BANDED IRONSTONE: Brownish yellow, fine, very weathered -
lO: |I clayey; ._10
] 206 [T :
ul ] [
15; | 254 [ T [ :15
] 165 1 r
20_. —203 BANDED IRONSTONE: Brownish red, fine; _20
] B CLAY: Brownish red, very fine; o
255~ L i :—25
305~ v :—30
355 CLAY: Brownish red, very fine; -_35
404 40
12l :
E 45:' \‘ ‘\ :45 g
%_ ] I | 2is :—50 %
8 50:. \‘ ‘\ | 203 5 ?
] 1" " E— BANDED IRONSTONE: Brownish red, fine clayey; r =
551 \i i\ 55
] :\ I : 4/ I
60: | | — CLAY: Brownish red, very fine; _60
1 1 ‘ ‘ I CLAY AND SAND: Brownish red, fine; Banded Ironstone N
] ‘ ‘ I
65+ | | 165 165
] ! ! CLAY AND SAND: Brownish red, fine to medium; I
704 o 70
75] L 5
| =) | 5
80: ! I SAND: Brownish grey, fine to medium; Banded Iron stone and _80
1 ‘ ‘ Chert fragments I
S Fe5
1 | | g
90} L 90
< E
COMMENT: = Golder Associates Africa, Pretoria
-Jt_—* P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
g‘é‘ FGolder Fax 012-364 4001
I7 Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823ADX0060 Number: SD1-40

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK

Latitude [°]: 28.301570 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 30.35
Longitude [°]: 23.494940 || Alt. No. 2: Depth [m]: 97.60 || WL status: Static
Altitude [m]: 1468.72 ||Rep. inst.: GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-40 Date sampled: 20130714 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 6.72 Na: 10.1 Cl: 14.4 Langel.: -0.94 E.Coli:
EC: [mS/m] 34.8 K: 2.36 NO3 as N: 2.01 Aggr-Ind: 11.05 Faec. co:
TDS: 242 Si: 11.7 SO4: 12.8 lon-bal: 4.09 Total Co:
T. Alk.: 155 Al: <0.05 F: <0.1 CaCoa3: 187.83 SPC:
Ca: 55.5 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 12 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
52.00 52.50 2.00 Notch (V- or U-notch)
60.00 61.00 4.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 5.00 305 Steel Plain casing
0.00 34.00 254  Steel Plain casing
0.00 43.00 203  Steel Plain casing
43.00 61.00 203 Steel Perforated or slotted
0.00 39.00 165 Steel Plain casing
39.00 93.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130826 60 82.80 3.54 2.03
STEP TEST STEP 2 20130826 60 82.80 7.52 7.37
STEP TEST STEP 3 20130826 60 82.80 12.04 22.30
STEP TEST STEP 4 20130826 60 82.80 20.04 33.41 100 300
CONSTANT 20130827 4320 82.80 10.08 14.37 100 1320 79 0.0322
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 54.00 Electric motor 24 4.00 CLASSO 5.60 51.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier:

2823ADX0060 Number:

SD1-40 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.301570 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 30.35
Longitude [] 23.494940 || Alt. No. 2: Depth [m]: 97.60 || Piezometer: 0
Altitude [m]: 1468.72 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

- [
35 4‘4‘
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Ew +
£ ] H
645: [ e Y R R |
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g ] (!
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60 s
: |
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s
Time [min]
Constant Rate Test
=
— 347
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£ 36]
D 7
> 384
27
& 4
©c
= 4]
a4
C

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 82.80 20130826 1400 20130826 2300
GOLD Constant rate test 82.80 20130827 1130 20130831 0930 79 0.0322 3.33
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1400 60 82.80 3.54 2.03 1.74
STEP TEST STEP 2 1500 60 82.80 7.52 7.37 1.02
STEP TEST STEP 3 1600 60 82.80 12.04 22.30 0.54
STEP TEST STEP 4 1700 60 82.80 20.04 33.41 100 300 0.60
CONSTANT 1130 4320 82.80 10.08 14.37 100 1320 79 0.0322 0.70
o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log

Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ADX0064 Nu

mber: SD1-40M Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.301252 Reg./BB.: Topo-set.: Depth [m]: 64.44
Longitude [°]: 23.494999 GN Site status: Unused Col. ht. [m]: 0.43
-NI..
Altitude [m]: 1467.00 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 10 units Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 04/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p..o2.% 9.9 . ..%
0: I I 254] BANDED IRONSTONE: Brownish red, fine; _0
55 BANDED IRONSTONE: Brownish red, fine; -_5
10% |I BANDED IRONSTONE: Brownish yellow, fine; -_10
] L B
15% BANDED IRONSTONE: Brownish red, fine; :_15
20: CLAY: Brownish red, very fine; 20
] BANDED IRONSTONE: Brownish red, fine; -
] | 165 [
257 25
E CLAY: Brownish red, fine; :
301 5, v 50
35] 35
40] 40
E 45] 45 §
< ] [ %
S 0.4ifs [ =
8 50: | | fr— -_50 ‘é‘
] | | BANDED IRONSTONE: Brownish red, fine; -
551 ! ! | 165 155
] | I L
B 04l -
60] | \ i 60
] | | e | -
B | | -
65 ] I BANDED IRONSTONE: Brownish red, fine; 65
70] 70
75] 75
1 5 i
80] 80
85 -85
] CHERT: Dark grey, very fine fractured weathered; l-
90 90
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:‘.F‘_? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.' Golder Fax: 012 - 364 4001
Assoaates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823ADX0064 Number: SD1-40M Site type: Borehole
Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK
Latitude [°]: 28.301252 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 31.28
Longitude [°]: 23.494999 || Alt. No. 2: Depth [m]: 64.44 || WL status: Static
Altitude [m]: 1467.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.43 || Date WL meas.: 20130825
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-40M Date sampled: 20130825 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.71 Na: 115 Cl: 19.2 Langel.: 0.12 E.Coli:
EC: [mS/m] 38.7 K: 2.89 NO3 as N: 1.53 Aggr-Ind: 12.12 Faec. co:
TDS: 284 Si: 9.3 SO4: 18.2 lon-bal: 1.39 Total Co:
T. Alk.: 174 Al: <0.05 F: <0.1 CaCoa3: 203.40 SPC:
Ca: 59.6 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 13.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
51.00 51.50 0.40 Notch (V- or U-notch)
61.00 61.50 0.40 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 3.00 254  Steel Plain casing
0.00 48.00 165 Steel Plain casing
48.00 64.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130825 60 58.80 1.20 3.89
STEP TEST STEP 2 20130825 60 58.80 251 18.54
STEP TEST STEP 3 20130825 5 58.80 3.52 27.30 100 100
PUMP INLET 20130825 10 58.80 2.28 27.52
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ADX0064 Number: SD1-40M Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.301252 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 30.76
Longitude [] 23.494999 || Alt. No. 2: Depth [m]: 64.44 || Piezometer: 0
Altitude [m]: 1467.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.43 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

III$III$III$II |$|||$|||9r‘)|||$nl

Water level in [m]

P BB BT B B B

o a
Tt

uf

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 58.80 20130825 1400 20130825 1745
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1400 60 58.80 1.20 3.89 0.31
STEP TEST STEP 2 1500 60 58.80 2,51 18.54 0.14
STEP TEST STEP 3 1600 5 58.80 3.52 27.30 100 100 0.13
PUMP INLET 1745 10 58.80 2.28 27.52 0.08
o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823ADX0062 Number: SD1-41 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.304270 Reg./BB.: Topo-set.: Depth [m]: 93.00
Longitude [°]: 23.494280 GN Site status: Unused Col. ht. [m]: 0.55
=Nr.:
Altitude [m]: 1467.44 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: c92C
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm]
Screen/ Mesh Screen v Waterlevel measured: 15/07/13 Grawvel (> 2mm)
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
... B ... 8. F
o:' . . 381 BANDED IRONSTONE: Brownish red, fine; -0
] I i
54 T BANDED IRONSTONE: Brownish yellow, fine; 5
] T L
] |I |I BANDED IRONSTONE: Brownish yellow, fine, very o
lO: |I |I weathered clayey; -_10
-1 381 305 N
151 B BANDED IRONSTONE: Brownish red, fine clayey; 15
20: CLAY: Brownish red, very fine; Banded Irone -20
E bo3 stone fragments E
25+ B 25
] | 254 [
305~ :—30
351 35
403 CLAY: Brownish red, very fine; ;40
1 v i
£ 451 H5 O
S 1 305 N @
c 94 7 -
a i I =0
& 504 50 —
a1 -2
55+ \ \ 155
] | I [
] ! | L
60 “ H | 254 60
] ! b \/s N
65:. \i i\ ' BANDED IRONSTONE: Dark brown, fine clayey; -65
] 1 i I
1 | I 203 B
704 ‘ ‘ F— 12.5s 70
755 : : CHERT: Dark grey, fine fractured; Leaded -_75
] | | -
] | I F
801 s, i i 80
85} L -85
1 | | g
904 | | 90
E SAND: Dark brown, fine to medium; I
95+ F95
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823ADX0062 Number: SD1-41 Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK

Latitude [°]: 28.304270 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 43.71
Longitude [°]: 23.494280 || Alt. No. 2: Depth [m]: 93.00 || WL status: Static
Altitude [m]: 1467.44 ||Rep. inst.: GOLD Col. ht. [m]: 0.55 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: )
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: , Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-41 Date sampled: 20130823 Depth sampl. [m]: 82.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.54 Na: 9.33 Cl: 15.6 Langel.: -0.10 E.Coli:
EC: [mS/m] 35.5 K: 2.4 NO3 as N: 1.66 Aggr-Ind: 11.89 Faec. co:
TDS: 224 Si: 9.67 SO4: 13.2 lon-bal: 1.73 Total Co:
T. Alk.: 162 Al: <0.05 F: 0.123 CaCoOa3: 187.81 SPC:
Ca: 55 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 12.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
65.00 65.50 0.00 Notch (V- or U-notch) SEEPAGE
73.00 91.00 12.50 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 5.00 381 Steel Plain casing
0.00 28.00 305 Steel Plain casing
0.00 55.00 254  Steel Plain casing
55.00 67.00 254  Steel Perforated or slotted
0.00 49.00 203  Steel Plain casing
49.00 91.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130819 60 82.80 5.06 2.84
STEP TEST STEP 2 20130819 60 82.80 10.04 7.58
STEP TEST STEP 3 20130819 60 82.80 15.10 12.96
STEP TEST STEP 4 20130819 15 82.80 20.06 38.10 100 90
PUMP INLET 20130819 25 82.80 18.10 38.23
CONSTANT(1) 20130820 1200 82.80 12.04 10.30 100 210
CONSTANT(2) 20130821 4320 82.80 12.04 14.21 100 600 83
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 72.00 Electric motor 20 5.00 CLASSO 1.90 72.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ADX0062 Number: SD1-41 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.304270 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 43.71
Longitude [] 23.494280 || Alt. No. 2: Depth [m]: 93.00 || Piezometer: 0
Altitude [m]: 1467.44 || Rep. inst.: GOLD Col. ht. [mm]: 0.55 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

!
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Water level in [m]
~ o))

~

@

Time [min]

Constant Rate Test

R R

Water level in [m]
R

o w
PP

G

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 82.80 20130819 1200 20130819 1645
GOLD Constant rate test 82.80 20130820 0730 20130821 0710
GOLD Constant rate test 82.80 20130821 1100 20130824 2100 83 4.17
TESTING DETAILS: Durat. Depth to rlzlltzc[:lrl‘é] Drawd. Recov. gﬁ? Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Q/st
STEP TEST STEP 1 1200 60 82.80 5.06 2.84 1.78
STEP TEST STEP 2 1300 60 82.80 10.04 7.58 1.32
STEP TEST STEP 3 1400 60 82.80 15.10 12.96 1.17
STEP TEST STEP 4 1500 15 82.80 20.06  38.10 100 90 0.53
PUMP INLET 1645 25 82.80 18.10 38.23 0.47
CONSTANT(1) 0730 1200 82.80 12.04 10.30 100 210 1.17
CONSTANT(2) 1100 4320 82.80 12.04 14.21 100 600 83 0.85
o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
(P Golder 12520,
L7 Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




PUMPING TEST REPORT

Date compiled: 28/08/2013

Site Identifier: 2823ADX0062 Number:

BASIC SITE INFORMATION: SD1-41

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.304270 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 44.57
Longitude [°] 23.494280 || Alt. No. 2: Depth [m]: 93.00 || Piezometer: 0
Altitude [m]: 1467.44 || Rep. inst.: GOLD Col. ht. [mm]: 0.55 || Date WL meas.: 20130819

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]
2.8, 8,80

~ ~
TP

3

Time [min]

Constant Rate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 82.80 20130819 1200 20130819 1645
GOLD Constant rate test 82.80 20130820 0730 20130821 0710
i Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Q/st
STEP TEST STEP 1 1200 60 82.80 5.06 2.84 1.78
STEP TEST STEP 2 1300 60 82.80 10.04 7.58 1.32
STEP TEST STEP 3 1400 60 82.80 15.10 12.96 1.17
STEP TEST STEP 4 1500 15 82.80 20.06 38.10 100 90 0.53
PUMP INLET 1645 25 82.80 18.10 38.23 0.47
CONSTANT 0730 1200 82.80 12.04 10.30 100 210 1.17
o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823ADX0063 Number: SD1-42 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.297860 Reg./BB.: Topo-set.: Depth [m]: 112.00
Longitude [°]: 23.483360 GN Site status: Unused Col. ht. [m]: 0.52
=Nr.:
Altitude [m]: 1477.23 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 15/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
O T N e o A
OE . . BANDED IRONSTONE: Brownish red, fine; :O
5 5
105 381 BANDED IRONSTONE: Brownish red, fine clayey weathered; 7m -—10
1 | 305 Very Fractured N
15] F15
20] F20
25 1554 F25
7] 203 - -
N CLAY: Brownish red, very fine; -
305 BANDED IRONSTONE: Brownish red, fine clayey; _—30
351 =l y 35
40 40
457 45
50E i CLAY: Reddish brown, very fine; Banded Irone stone -50
— | fragments I
E L F 8
< 55 Lo 55 ©
% ] \‘ ‘\ I =
o 605 254_) I : : I CLAY: Brownish red, very fine; -60 ‘g'
- H H | 203 F
65 T 65
] ‘\ \‘ 2/s =
705 \‘ ‘\ | :‘70
] | I o
755 1 i i [ BANDED IRONSTONE: Brownish yellow; F75
] |I -
] UL o
807 : :_165 l T | 80
] ‘ ‘ P E
855 : : : CLAY: Red, very fine; Banded Irone stone fragments _—85
] | ] F
90{ 203 |1 I 90
N — I DOLOMITE: Brownish grey, very fine fractured weathered; o
] ‘ ‘ Chert Rich [
95: | I DOADMBBWH ehwieid hvgrgfinery fine fractured weathered; _‘95
| | i Chert Rich o
1005 ‘ ‘ CLAY: Brownish red, very fine; :‘100
105% i i 101k gg:no:\?ll:;r: Brownish grey, very fine fractured weathered; :_105
:I.:I.OE 165 ‘ | : DOLOMITE: Grey, very fine fractured; -_110
1 _)-‘—,- DOLOMITE: Dark grey, very fine, very fractured weathered;
WAD
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823ADX0063 Number:

SD1-42 Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK

Latitude [°]: 28.297860 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 53.32
Longitude [°]: 23.483360 || Alt. No. 2: Depth [m]: 112.00 || WL status: Static
Altitude [m]: 1477.23 ||Rep. inst.: GOLD Col. ht. [m]: 0.52 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-42 Date sampled: 20130814 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.73 Na: 9.01 Cl: 16.5 Langel.: 0.20 E.Coli:
EC: [mS/m] 44.5 K: 2.94 NO3 as N: 3.26 Aggr-Ind: 12.22 Faec. co:
TDS: 274 Si: 11.8 SO4: 27 lon-bal: 2.23 Total Co:
T. Alk.: 192 Al: <0.05 F: <0.155 CaCoa3: 243.75 SPC:
Ca: 63.9 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 20.5 Mn: 0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
70.00 71.00 2.00 Notch (V- or U-notch)
107.00 110.00 10.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 23.00 305 Steel Plain casing
0.00 51.00 254  Steel Plain casing
0.00 55.00 203  Steel Plain casing
55.00 73.00 203 Steel Perforated or slotted
0.00 50.00 165 Steel Plain casing
50.00 110.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m%d] Storage Comment
STEP TEST STEP 1 20130815 60 76.80 4.04 2.03
STEP TEST STEP 2 20130815 60 76.80 8.12 9.04
STEP TEST STEP 3 20130815 60 76.80 12.10 12.11
STEP TEST STEP 4 20130815 15 76.80 16.30 40.61 100 120
PUMP INLET 20130815 25 76.80 14.48 40.90
CONSTANT 20130816 2880 76.80 10.14 10.38 100 360 52
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 72.00 Electric motor 20 5.00 CLASSO 13.50 69.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég E Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ADX0063 Number: SD1-42 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.297860 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 53.32
Longitude [] 23.483360 || Alt. No. 2: Depth [m]: 112.00 || Piezometer: 0
Altitude [m]: 1477.23 || Rep. inst.: GOLD Col. ht. [mm]: 0.52 || Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

@ o

SRR R T RS

~N N

Water level in [m]
o]

© @

©

Time [min]

Constant Rate Test

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 76.80 20130815 1400 20130815 1915
GOLD Constant rate test 76.80 20130816 0900 20130818 1500 52 4.17
TESTING DETAILS: Durat. Depth to r[a)lltz([:lr;é] Drawd. Recov. glejtr: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1400 60 76.80 4.04 2.03 1.99
STEP TEST STEP 2 1500 60 76.80 8.12 9.04 0.90
STEP TEST STEP 3 1600 60 76.80 12.10 12.11 1.00
STEP TEST STEP 4 1700 15 76.80 16.30 40.61 100 120 0.40
PUMP INLET 1915 25 76.80 14.48 40.90 0.35
CONSTANT 0900 2880 76.80 10.14 10.38 100 360 52 0.98
o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
(P Golder 12520,

L7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0155 Number:

SD1-GAA218  Site type: Borehole

Distr./Farm No.: 298/1/0 Site Name/Descr.: VLEIPLAAS

Latitude [°]: 28.353830/|| Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 6.09
Longitude [°]: 23.683060 || Alt. No. 2: Depth [m]: 51.18|| WL status: Static

Altitude [m]: 1433.2g || Rep. inst.: GOLD Col. ht. [m]: 0.12|| Date WL meas.: 20121011

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT:

USE APPLICATION:

Site Status:  Unused

Purpose: Production (water supply)

Type of Power: No information

—Pump:

Type of Inst.: No information Pulley Diam. [mm]:
Manufacturer: Depth to Intk. [m]:
—Engine:

Manufacturer: Power Rating [kW]

Pulley Diam. [mm]:

Consumer: Non-urban

Application:  Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 48.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.3 Na: 16.9 Cl: 43.7 Langel.: 0.17 E.Coli: 0

EC: [mS/m] 81.7 1 K: 2.12 NO3 as N: 6.73 Aggr-Ind: 12.27 Faec. co: 0

TDS: 620 T Si: 28.3 SO4: 25.1 lon-bal: 1.60 Total Co: 0

T. Alk.: 386 Al: F: 0.164 CaCoa3: 47496  SPC: 0

Ca: 96.4 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 57 Mn: [ Valus excesds recommended minimum imi | Value excoeds minimim allowable Imit

TESTING DETAILS:

Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121011 60  48.00 0.75 6.09
STEP TEST STEP 2 20121011 60 48.00 211 6.96
STEP TEST STEP 3 20121011 60  48.00 402 1473
STEP TEST STEP 4 20121011 60 48.00 6.02 20,91 0.19 99 240
CONSTANT 20121012 480 48.00 5.03 4187 068 98 480
PUMP INLET 20121013 240  48.00 329 4187
N Golder Associates Africa, Pretoria
ﬁ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/16

BASIC SITE INFORMATION: Site Identifier: 2823BCX0155 Number: SD1-GAA218 Site type: Borehole

Distr./Farm No.: 298/1/0 Site Name/Des.: VLEIPLAAS

Latitude [°] 28.353830 || Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 6.09
Longitude [°] 23.683060 || Alt. No. 2: Depth [m]: 51.18 || Piezometer: 0
Altitude [m]: 1433.28 || Rep. inst.: GOLD Col. ht. [mm]: 0.12 || Date WL meas.: 20121011

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 48.00 20121011 1700 20121012 0100
GOLD Constant rate test 48.00 20121012 0830 20121013 0030
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1700 60 48.00 0.75 6.09 0.12
STEP TEST STEP 2 1800 60 48.00 211 6.96 0.30
STEP TEST STEP 3 1900 60 48.00 4.02 14.73 0.27
STEP TEST STEP 4 2000 60 48.00 6.02 2091 0.19 99 240 0.29
CONSTANT 0830 480 48.00 5.03 41.87 0.68 98 480 0.12
PUMP INLET 0030 240 48.00 3.29 41.87 0.08
N Golder Associates Africa, Pretoria
s’% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
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BASIC SITE INFORMATION (SITE LOCATION, GEOHYDROLOGY AND MANAGEMENT REC

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0152 |[SD1-GAA215 |298/1/0  |VLEIPLAAS B | 28.37168967]23.693570001] 1423.30 165 48.00
2823BCX0153 |[SD1-GAA216 [298/1/0 VLEIPLAAS B 28.36851967/23.691890001f 1430.40 165
2823BCX0154 |[SD1-GAA217 |298/1/0  |VLEIPLAAS B | 28.36970967]23.689750001] 1428.20 0.33 165 2.84
2823BCX0156 |[SD1-GAA219 |298/1/0  |VLEIPLAAS B | 28.35411967]23.685820001] 1432.50 165
2823BCX0169 |[SD1-GAA223 [298/1/0 VLEIPLAAS B 28.35384967]23.683140001f 1435.50 165 90.70
2823BCX0170 |[SD1-GAA224 |298/1/0  |VLEIPLAAS B | 28.35530967]23.680300001] 1434.00 0.11 165 7.00 5.40
2823BCX0223 |SD1-GAA265 |458 CARTER BLOCK B 28.31039967]23.523840001f 1453.45 165
2823BCX0224 |SD1-GAA264 |458 CARTER BLOCK PTN. KOLBE D |28.29820967/23.515390001] 1463.68 0.05 7.34
SUMMARY: Site Type: Maximum: 9070 7.34
B = Borehole Minimum: 7.00 2.84
. D = Dug well
Nr. of sites: 8 Sum:
Average: 48.57 5.19
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0147 Number: SD1-GAA196  Site type: Borehole

Distr./Farm No.: 508/0 Site Name/Descr.. PADDAFONTEIN

Latitude [°]: 28.414220|| Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 6.78
Longitude [°]: 23.689840 || Alt. No. 2: Depth [m]: 78.60|| WL status: Static
Altitude [m]: 143356 || Rep. inst.: GOLD Col. ht. [m]: 0.26|| Date WL meas.: 20121011
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: FRANKLIN Depth to Intk. [m]: 36.74 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 65.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.61 Na: 21.6 Cl: 50.1 Langel.: 047 E.Coli: 0
EC: [mS/m] 69.7 K: 3.39 NO3 as N: 3.25 Aggr-Ind: 12.56 Faec. co: 0
TDS: 464 Si: 8.7 SO4: 27.7 lon-bal: -9.25 Total Co: 0

T. Alk.: 420 Al: F: 0.204 CaCos3: 390.26  SPC: 0
Ca: 85.2 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit

Mg: 43.2 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121011 60 65.50 0.55 7.90

STEP TEST STEP 2 20121011 60 65.50 1.02 23.25

STEP TEST STEP 3 20121011 30 65.50 2.02 58.40 100 60

PUMP INLET 20121011 30 65.50 1.04 58.72

N Golder Associates Africa, Pretoria
’*"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
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PUMPING TEST REPORT Date compiled: 2012/10/16
BASIC SITE INFORMATION:  Site Identifier: 2823BCX0147 Number: SD1-GAA196 Site type: Borehole
Distr./Farm No.: 508/0 Site Name/Des.: PADDAFONTEIN
Latitude [°] 28.414220 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 6.78
Longitude [°] 23.689840 || Alt. No. 2: Depth [m]: 78.60 || Piezometer: 0
Altitude [m]: 1433.56 || Rep. inst.: GOLD Col. ht. [mm]: 0.26 || Date WL meas.: 20121011
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 65.50 20121011 0700 20121011 1030
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/ls] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. QIst
STEP TEST STEP 1 0700 60 65.50 0.55 7.90 0.07
STEP TEST STEP 2 0800 60 65.50 1.02 23.25 0.04
STEP TEST STEP 3 0900 30 65.50 2.02 58.40 100 60 0.03
PUMP INLET 1030 30 65.50 1.04 58.72 0.02
_ Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0148 Number: SD1-GAA197  Site type: Borehole

Distr./Farm No.: 508/0 Site Name/Descr.. PADDAFONTEIN

Latitude [°]: 28.418310|| Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 16.10
Longitude [°]: 23.724100 || Alt. No. 2: Depth [m]: 47.18|| WL status: Static
Altitude [m]: 1416.68 || Rep. inst.: GOLD Col. ht. [m]: 0.20|| Date WL meas.: 20121009
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: ZP/ZH4508 Depth to Intk. [m]: 24.00 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW] 0.37

Type of Power:  Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 44.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.51 Na: 1907 Cl: 41.6 Langel.: 031 E.Coli: 0
EC: [mS/m] 75.8 1 K: 3.35 NO3 as N: 1.23 Aggr-Ind: 12.55 Faec. co: 0
TDS: 528 T Si: 20.3 SO4: 25.8 lon-bal: 81601+ Total Co: 0

T. Alk.: 376 Al: F: 0.136 CaCos3: 449.06  SPC: 0
Ca: 118 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit

Mg: 37.6 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121009 60 44.50 0.52 2.24

STEP TEST STEP 2 20121009 60 44.50 1.06 4.74

STEP TEST STEP 3 20121009 40 44.50 2.04 28.09 0.04 100 40

PUMP INLET 20121009 30 44.50 1.74 28.40

CONSTANT 20121009 480 44.50 1.23 g.19 0.03 100 120

N Golder Associates Africa, Pretoria
’*"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
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PUMPING TEST REPORT Date compiled: 2012/10/16

BASIC SITE INFORMATION: Site Identifier: 2823BCX0148 Number: SD1-GAA197 Site type: Borehole

Distr./Farm No.: 508/0 Site Name/Des.: PADDAFONTEIN

Latitude [°] 28.418310 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.34
Longitude [°] 23.724100 || Alt. No. 2: Depth [m]: 47.18 || Piezometer: 0
Altitude [m]: 1416.68 || Rep. inst.: GOLD Col. ht. [mm]: 0.20 || Date WL meas.: 20121009

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Time [min]

Constant Rate Test

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 4450 20121009 1410 20121009 1740
GOLD Constant rate test 4450 20121009 1830 20121010 0430
TESTING DETAILS: Durat. Depth to rzltz([:l?é] Drawd. Recov. gﬁ‘r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1410 60 44.50 0.52 2.24 0.23
STEP TEST STEP 2 1510 60 44.50 1.06 4.74 0.22
STEP TEST STEP 3 1610 40 44.50 2.04  28.09 0.04 100 40 0.07
PUMP INLET 1740 30 44.50 1.74  28.40 0.06
CONSTANT 1830 480 44.50 1.23 8.19 0.03 100 120 0.15

N Golder Associates Africa, Pretoria

ﬁ"ég P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000

é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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CHRISTO STEENKAMP - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00027 |[SD1-GAA191 |508/0 PADDAFONTEIN B | 28.38245967]23.716800001] 1423.10 165 30.48 0
2823BCX0143 |[SD1-GAA192 [508/0 PADDAFONTEIN B 28.3825596723.71689000] 1423.70 0.43 2.01
2823BCX0144 |SD1-GAA193 [508/0 PADDAFONTEIN W | 28.3826896723.717040001 1424.50 0.16 2.41
2823BCX0145 |[SD1-GAA194 |508/0 PADDAFONTEIN B | 28.38276967]23.717130001] 1425.00
2823BCX0146 |[SD1-GAA195 [508/0 PADDAFONTEIN B 28.38201967]23.746810001f 1409.92 165
2823BCX0168 |[SD1-GAA222 |508/0 PADDAFONTEIN B | 28.41430967]23.689970001] 1433.80 165
SUMMARY: Site Type: Maximum:  30.48 241
B = Borehole ini : 30.48 2.01
. W = Well point Minimum:
Nr. of sites: 6 sum:
Average: 30.48 221
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




CHRISTO STEENKAMP - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BC00027 Number: SD1-GAA191

Date/Time samp. pH EC TDS Ca

Samp. Nr./Type

Site Name: PADDAFONTEIN

Mg Na

K

Si

T. Alk.

Cl

SO4 NO3as N

F

SD1-GA191 20120323 1540 7.78 67.6 508 t 84.9

38.5 25.5

4.83

18.3

294

45.6

36.1 1.95

0.196

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:

Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

Golder

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

'.f‘_'_ .
17 Associates Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.6 Cobus van Niekerk

May 2014 @Gﬂl{lﬂ
Report No. 11613568-12708-4 7 Associates
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COBUS VAN NIEKERK - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0063 |[SD1-GAA065 |RE300/2 |[TEVREDE B | 28.26988967]23.683860001 1447.30 165
2823BCX0064 |[SD1-GAA066 |RE300/2 |TEVREDE B 28.2718396723.673790001 1452.30 0.07 165 4.41
2823BCX0065 [SD1-GAA067 |RE300/2 |[TEVREDE B | 28.2746796723.672040001 1450.60 165
2823BCX0066 [SD1-GAA068 |RE300/2 |[TEVREDE B | 28.28033967]23.668560001 1447.80 0.09 165 4.92
SUMMARY: Site Type: Maximum: 4.92
B = Borehole Minimum: 4.41
Nr. of sites 4 Sum:
Average: 4.67
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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COBUS VAN NIEKERK - TIME DEPENDENT CHEMISTRY REPOR

T

Number: SD1-GAA066
pH EC

Site Identifier: 2823BCX0064

Date/Time samp. Ca

Samp. Nr./Type TDS

Site Name: TEVREDE

Mg Na

K Si T. Alk. Cl SO4 NO3 as N F

SD1-GA066 20120216 0800 8.29 1691 1220t 66.1

146 124

18.8

28.1 594 198 124 105t 0.589

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:

Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

'.f‘_'_$
Golder Fax: 012 - 364 4001
17 Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4




VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.7 Daan van Deventer

May 2014 @Gﬂl{lﬂ
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BCX0182 Number: SD1-29 Site type: Borehole
Distr./Farm No.: 301 Site Name/Des.: FARM 301
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.284557 Reg./BB.: Topo-set.: Depth [m]: 68.65
Longitude [°]: 23.585885 GN Site status:  Unused Col. ht. [m]: 0.55
-Nr.:
Altitude [m]: 1442.75 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 05/04/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?|||?|||1|0 O---I'|||23
OE CALCRETE: White, fine; _0
2 -
4§ 165 i B
65 %.5&215 il |' il CLAY: Brownish yellow, very fine; _5
E = [ [
5 - :
10§ 381 : v : CLAY: Brownish red, very fine; __1 0
12—; “ “ CLAY: Dark brown, fine; with Banded Ironstone -
145 it 1 Alls and Chert fragments -
] full — 15
= | B
E ‘H‘ ‘H‘ 305 B
184 M = -
3 | | -
207 N ‘\\‘ 20
= Il Il -
22 I i i -
241 Ll | [T i
E ] : “ H B i BANDED IRONSTONE: Brownish yellow, very fine; (o5
26§ ‘: :‘ [ T [ Chert fragments -
s I P 7 :
o - a
= 32 al 1 T -
E " " )
%34”: i (1| B L 35S
- E \‘ ‘\ l 35 5
83 ] H‘ ‘H 165 |I Ill : '§‘
e | | [l
g i T :
40 - [ -40
] T T -
42—; i: :i ! T ! i
= | |
44§ ) \! !\ [ |I i |I BANDED IRONSTONE: Brownish yellow, very fine 45
46§ i\ \i |I || clayey; Chert fragments -
s I | | ;
503 - -50
o = | :
S E i b BANDED IRONSTONE: Brownish yellow; with yellow B
54% ” “ brown clay ._55
56§ \‘ ‘\ |
5 ; \‘ ‘\ -
60? ! ! 1ol il WAD: Dark brown, fine; .60
62_; i i E| WAD: Dark brown fractured; chert |
644 203 i B
E I - 65
66 N — -
68 - -
704 — -70
COMMENT: - Golder Associates Africa, Pretoria
;i P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éyé EGolder  Fax 012-364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION:  Site Identifier: 2823BCX0182 Number: SD1-29 Site type:  Borehole
Distr./Farm No.: 301 Site Name/Descr.: FARM 301
Latitude [°]: 28.284557 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.07
Longitude [°]: 23.585885 || Alt. No. 2: Depth [m]: 68.65 || WL status: Static
Altitude [m]: 1442.75 ||Rep. inst.: GOLD Col. ht. [m]: 0.55 || Date WL meas.: 20130517
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-29 Date sampled: 20130519 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.5 Na: 13.3 Cl: 28.8 Langel.: 0.19 E.Coli:
EC: [mS/m] 58.7 K: 4.97 NO3 as N: 3.61 Aggr-Ind: 12.24 Faec. co:
TDS: 402 Si: 17.8 SO4: 23.2 lon-bal: 0.86 Total Co:
T. Alk.: 282 Al: <0.05 F: 0.129 CaCos3: 330.94 SPC:
Ca: 78.9 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 32.6 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
63.00 68.00 10.00 Notch (V- or U-notch)
16.00 16.50 4.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: HQI’. VF.,‘I't.
Depth to Top [m] to Bot. [m] [mm]  Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 8.00 165 Steel Plain casing
0.00 11.00 203 Steel Plain casing
0.00 12.00 305 Steel Plain casing
0.00 14.00 254  Steel Plain casing
8.00 68.00 165 Steel Perforated or slotted
11.00 59.00 203 Steel Perforated or slotted
12.00 24.00 305 Steel Perforated or slotted
14.00 44.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m#d] Storage Comment
STEP TEST STEP 1 20130517 60 58.80 4.22 2.44
STEP TEST STEP 2 20130517 60 58.80 10.11 15.52
STEP TEST STEP 3 20130517 60 58.80 15.12 32.14
STEP TEST STEP 4 20130517 10 58.80 20.12 47.57 100 150
CONSTANT 20130517 2880 58.80 10.10 21.98 100 300
N Golder Associates Africa, Pretoria
"ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 2013/06/14

BASIC SITE INFORMATION: Site Identifier: 2823BCX0182 Number: SD1-29

Site type: Borehole

Distr./Farm No.: 301 Site Name/Des.: FARM 301

Latitude [°] 28.284557 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.07
Longitude [°] 23.585885 || Alt. No. 2: Depth [m]: 68.65 || Piezometer: 0
Altitude [m]: 1442.75 || Rep. inst.: GOLD Col. ht. [mm]: 0.55 || Date WL meas.: 20130517

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

1 : ]
15; 2 B E B
26 e\ ¥ 0 _____1___i__1L_1

— | | | T
€ 557 S S A R N |
'E'ZSE | | | o
= -----—-——-——--—-—- - - - - - - - = ____x___r_ _________ e L _1__L_1
o 7 I | | o
> D= N U L _1__L_1
Q@ 7 I I | o
e . V) S 1o Lo _1__L_1
QL | | | o
§45E 7777777777 o IR

E I I I [
[ e et e e e | 4o - O
J | | | [
LS Rt e e e et et e 4= e — e — -4
J | | | o

T
° 8 5§ g8
N @
- - N ™

Time [min]

Constant Rate Test

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 58.80 20130517 1130 20130517 1710
GOLD Constant rate test 58.80 20130517 1700 20130519 2200
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 1130 60 58.80 4.22 2.44 1.73
STEP TEST STEP 2 1230 60 58.80 10.11  15.52 0.65
STEP TEST STEP 3 1330 60 58.80 1512 32.14 0.47
STEP TEST STEP 4 1430 10 58.80 20.12 4757 100 150 0.42
CONSTANT 1700 2880 58.80 10.10 21.98 100 300 0.46
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




DAAN VAN DEVENTER - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0054 |[SD1-GAA056 [301/1 IAANDRUS B |28.2754196723.637830001] 1446.80 165
2823BCX0100 |[SD1-GAA111l [301/1 AANDRUS B 28.25806967]23.624670001 1443.60 165
2823BCX0101 |SD1-GAA112 [301/1 IAANDRUS B | 28.2624596723.641910001 1448.60
2823BCX0102 |SD1-GAA113 |RE301/0 |WEYMOUTH B |28.2937196723.620040001] 1448.60 165
2823BCX0103 |[SD1-GAA114 |RE301/0 |WEYMOUTH B 28.2981696723.599170001f 1446.90 0.31 165 12.46
2823BCX0104 |SD1-GAA115 |RE301/0 |WEYMOUTH B |28.2821996723.593180001] 1445.00 165
2823BCX0105 |[SD1-GAA116 |RE301/0 |WEYMOUTH B 28.2823596723.593110001f 1445.10 0.24 165 17.00 11.66
SUMMARY: Site Type: Maximum: 17.00  12.46
B = Borehole Minimum: 17.00 11.66
Nr. of sites: 7 Sum:
Average: 17.00 12.06
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.8 Danielskuil Municipality
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.

North West

I,-' \ :_ ._." S ‘ A I . S / | ) = .I . — . 3 ..:____A Northern Cape Free State

S
— i

i
ik~ Eastern Cape|

LEGEND

A Newly drilled borehole

ok OV ) spras A\ 5 ) -
N Yhsas/ f g £t J @® Existing borehole survey
-‘ : ARy, & ) e L2 et N @® Existing borehole tested
—\ sm%%% el o , T )| | ® Danielskuil_Oog
s & SD1-GAA242 — Main road
=4 - 'S'D13C'5AA2‘3;§‘_‘- ; === Secondary road
— ool I
o Y s Other road

- Street

N

< _
(0! -
\ : SD1 GAA2M A SN N
- ! = i g AR o | .'/ S, H
N, ey @~ SD1-GAA225 ...~ Rivers

sy JISD"'GAA2\40 %.7‘-{—*","_‘“‘\__“\ - Dam
; \ | Pan
Marsh vlei

;>’ h"‘“‘::-u,‘__ "-:, G
e ol g A,
|- K - —. & .\'. ."\
:o:.en'ﬁ:as{m n % { TN 1 05 0 1
h, i ] -3 .
P FAERY P A - | ] ] ] ]
g - AN 5 \ Kilometers

- I ‘I ~—
UNION LIME M ’:‘E

(A RESOURCES\NOTES
LA

Coordinate System: GCS WGS 1984
Datum: WGS 1984

\,
\

gmhg AA258

spi25 |
.~ SD1-GAA257 |
Y | I

PROJECT
GW ASSESSMENT VGG SCHEME

i

/ TITLE
' ; DANIELSKUIL
; MUNICIPALITY
7 4 - i PROJECT No. 11613568 |  REV 0
o A SCALE 1:50 000 A4
~_ | /1 o GIs MB 16/04/2014
= P - « A1 CHECK DB 16/04/2014
r o /| % "y Eheelsior REVEW | Fw 16/04/2014
s / e

@ coer,

Pretoria, South Africa

May 14 Report No. 11613568-12708-4

apefile’ _Danielskull un7A4.mﬁ




DANIELSKUIL MUNICIPALITY - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823AB00044 |SD1-GAA260 DANIELSKUIL OOG F | 28.16593967]23.556230001| 1465.05 10000 43.87
2823BA00061 |[SD1-GAA257 [304 OUPLAAS B | 28.22355967]23.569980001] 1447.90 0.24 165 14.44 6.93
2823BA00161 |SD1-GAA245 DANIELSKUIL MEENT (APIE SE GAT3) B |28.18168967/23.566220001] 1454.16 0.24 165 90.00 9.84 1.00
2823BA00162 |SD1-GAA243 DANIELSKUIL(APIE SE GAT2) B |28.18256967/23.566920001] 1453.76 200 90.00 9.58 39.00
2823BA00163 |SD1-GAA244 DANIELSKUIL MEENT (APIE SE GAT) B |28.18272967/23.566030001] 1454.70 0.40 200 102.00 9.31 24.00 8.00 24 691.20
2823BA00164 |SD1-GAA241 DANIELSKUIL MEENT PTN. DANLIME 3 B |28.1957496723.574667001] 1448.92 200 33.00 9.04 10.00
2823BA00165 [SD1-GAA237 DANIELS ALLOTMENT PTN. DANLIME 1 B | 28.17966667]23.536700001] 1470.10 0.00 254 68.00 22.26
2823BAX0001 |SD1-GAA225 DANIELSKUIL B |28.19478967/23.585570001] 1455.91 0.40 165 14.86
2823BAX0002 |SD1-GAA226 DANIELSKUIL B |28.18061967/23.589880001] 1467.32 168
2823BAX0012 |SD1-GAA238 DANIELSKUIL PTN. INVAL (BACKUP) B |28.18060967/23.536220001] 1469.92 254
2823BAX0013 |SD1-GAA242 DANIELSKUIL (PILOT BH) B |28.18374967/23.567000001] 1450.40 0.02
2823BAX0019 |SD1-GAA258 |0 DANIELSKUIL B | 28.21951967]23.569120001] 1448.40 165
SUMMARY Site Type: Maximum: 10000 43.87 39.00 8.00 691.20
B = Borehole . Minimum: 14.44 6.93 1.00 8.00 691.20
i F = Fountain / Spring
Nr. of sites: 12 Sum: 74.00 8.00 691.20
Average: 1485 15.71 18.50 8.00 691.20
Golder Associates Africa, Pretoria
NOTE: . . —— P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield |
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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DANIELSKUIL MUNICIPALITY - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AB00044 Number: SD1-GAA260 Site Name: DANIELSKUIL OOG

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA260 20130228 1130 8.04 29.7 172 43.3 13.2 6.78 1.77 9.1 <0.05 <0.05 <0.05 6.14 12 1.94 <0.1 156
Site Identifier: 2823BA00165 Number: SD1-GAA237  Site Name: DANIELS ALLOTMENT PTN. DANLIME 1
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA237 20121112 0800 7.93 19.1 114 25.6 10.5 4.74 1.65 8.33 0.01 0 0 4.16 7.81 0.47 0.11 98.2
Site Identifier: 2823BAX0001  Number: SD1-GAA225 Site Name: DANIELSKUIL
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA225 20121112 0800 7.92 745t 554 t 118 38.7 16.9 3.78 154 0.02 0 0 38.6 325 7.09 <0.1 344
. . . . . . Sample Type Code Explanation: . . .

Chemistry Standard: SABS for human consumption ~ Concentrations in [mg/l] where applicable D: Drinking water Golder Associates Africa, Pretoria
1 Val d ded maxi limit EC [mS/m] . )
: Value exceeds maximum alowable imit | Niate as N < Soaga™ P O Box 13776, Hatield, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001

& Sont Assocmtes Project No.: 1400755

X: Other source
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BAX0021 Number: SD1-01 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.227865 Reg./BB.: Topo-set.: Depth [m]: 82.00
Longitude [°]: 23.581901 GN Site status:  Unused Col. ht. [m]: 0.42
-Nr.:
Altitude [m]: 1447.07 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: D73A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <« Casing diameter [mm] [ ]
Screen/Mesh Screen Waterlevel measured: 02/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm]) Grawel ( > 2mm)
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
? 11 I8l5I 1 I1|7 0 11 1 1|2 11 1 24
I
O: 305 _ CALCRETE: White, fine; _0
] ittt CLAY: Brownish yellow, very fine; B
5: | 203 T T BANDED IRONSTONE: Brownish yellow, fine clayey; _5
E 1165 e CLAY: Brownish yellow, very fine; E
10: v CLAY: Dark brown, very fine; _10
05 | 254 -
15: | | CHERT: Dark brown, very fine fractured weathered, 15
. | | -
] \‘ ‘\ -
] I I B
20 ‘i i‘ | 203 DOLOMITE. Grey, fine fractured chert rich: -20
: ‘ | | ‘ DOLOMITE: Grey, fine fractured chert rich; to Fresh _
25] Ll nu alis DOLOMTE: Grey, fine fractured chert rich; (o5
] ‘ ! ! ‘ —] DOLOMITE: Grey, fine, very fractured chert rich; B
301 254 || i i \ CAVITY:, ‘30
: | | DOLOMITE: Grey, fine, slightly fractured chert rich; -
35j 'i i B DOLOMITE: Grey, very fine fresh chert rich; | 35
] | {p165 5
'g 1 | | - lw)
2 40 . 0 8
% ] : : q2is DOLOMITE: Grey, very fractured; Banded Ironstone layers |~ %
o 45: 203 ‘ ‘ 1 DOLOMITE: Grey, very fine chert rich fresh; :45 =
1 1 5
505 ! ! 1716 :'50
] i i DOLOMITE: Very fine fractured chert rich; Weathered, sandy -
4 (cavity 54m - 56m) -
55 | R 55
] | | B
] 1 I DOLOMITE: Grey, very fine, slightly fractured chert rich; -
60 60
] DOLOMITE: Grey, very fine fresh; B
65 -65
. 165 -
70 — DOLOMITE. Grey, very fine fresh; -70
751 7
80 -80
COMMENT: - Golder Associates Africa, Pretoria
;% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
?‘é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BAX0021 Number: SD1-01 Site type:  Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL
Latitude [°]: 28.227865 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.75
Longitude [°]: 23.581901 || Alt. No. 2: Depth [m]: 82.00 || WL status: Static
Altitude [m]: 1447.07 ||Rep. inst.: GOLD Col. ht. [m]: 0.42 || Date WL meas.: 20130418
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-01 Date sampled: 20130420 Depth sampl. [m]: 70.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.51 Na: 11.2 Cl: 28.6 Langel.: 0.34 E.Coli:
EC: [mS/m] 68.2 K: 2.05 NO3 as N: 3.16 Aggr-Ind: 12.41 Faec. co:
TDS: 418 Si: 12.8 SO4: 23.9 lon-bal: 0.42 Total Co:
T. Alk.: 351 Al: <0.05 F: <0.1 CaCos3: 404.40 SPC:
Ca: 91.2 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 43 Mn: 0.12 t ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
27.00 27.50 8.00 Notch (V- or U-notch)
44.00 44.50 0.20 Notch (V- or U-notch)
52.00 58.00 17.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 3.00 305 Steel Plain casing
0.00 25.00 254  Steel Plain casing
0.00 12.00 203 Steel Plain casing
12.00 30.00 203 Steel Perforated or slotted
0.00 16.00 165 Steel Plain casing
16.00 58.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m#d] Storage Comment
STEP TEST STEP 1 20130418 60 70.50 5.04 0.90
STEP TEST STEP 2 20130418 60 70.50 10.01 1.94
STEP TEST STEP 3 20130418 60 70.50 15.05 3.94
STEP TEST STEP 4 20130418 60 70.50 20.20 4.54 100 240
CONSTANT 20130419 1440 70.50 15.02 4.16 100 300
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BAX0021 Number: SD1-01 Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.227865 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.75
Longitude [°] 23.581901 || Alt. No. 2: Depth [m]: 82.00 || Piezometer: 0
Altitude [m]: 1447.07 || Rep. inst.: GOLD Col. ht. [mm]: 0.42 || Date WL meas.: 20130418

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

FTETTTTT
Tl
[NARRENAN
I HH
[NARRENAN
Tl H
[NARRENAN
I H
[NARRENAE
HLEH
[NARRENAE)
LILrLr
[NARRENRE
N RN
[NARRENRE
Lirrrt
[NARRENAE
Lipro
[NERRAAN

Water level in [m]

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 70.50 20130418 1300 20130418 2100
GOLD Constant rate test 70.50 20130419 0800 20130420 1300
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 1300 60 70.50 5.04 0.90 5.60
STEP TEST STEP 2 1400 60 70.50 10.01 1.94 5.16
STEP TEST STEP 3 1500 60 70.50 15.05 3.94 3.82
STEP TEST STEP 4 1600 60 70.50 20.20 4.54 100 240 4.45
CONSTANT 0800 1440 70.50 15.02 4.16 100 300 3.61
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 2013/05/17
BASIC SITE INFORMATION: Site Identifier: 2823BAX0018 Number: SD1-02 Site type:  Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.235320 Reg./BB.: Topo-set.: Depth [m]: 30.00
Longitude [°]: 23.580940 GN Site status: Unused Col. ht. [m]: 0.50
-NI.:
Altitude [m]: 0 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 10 units Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 02/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
0 5 10 0 5 10 1
[N ) paor D el |
0 — 0
é — CALCRETE: White, fine; I
1_: 254 -
2] — 2
; | 203 ] CLAY: Yellow, very fine; E
4§ Buabatatatate :4
o 165 P 6
1| | v 8
= | | Eoeel N
9? ‘ ‘ | CLAY: Brownish yellow, very fine; r
107 |y et 10
11_5 I I B [
12_5 ! ! ST 12
137 f f e r
147 i b il [14
1 1254 | I Rt [
14 — | I EEs——— N
= 16 | el s F16 o
— 17_: | | CHERT: Brownish yellow fractured weathered; - D
= E : : I'J'QD b Calcite, clayey - '%
818 ‘ ‘ e 18 =
[a) 1 E \‘ ‘ | anba CHERT: Brownish yellow, fine clayey weathered; - 2
E Jal {::l Calcite r
20; \‘ i s QDU a ._20
21 i e ﬂ'qJDb -
22] ! h 0° ¢ F22
23] ! ! s00y r
E o, [
24§ \‘ ‘\ q;Der ._24
=<l Do :
g | | a] o a N
264 | | 101/ n-ﬁyjb 26
29 b — 02¢S i
2 é ‘ ‘ CHERT: Light grey, very fine fractured,; :28
ZQE | | :
303 ‘ ‘ 30
313 C
3 E CAVITY: ; _32
333 i
gé T DQD b CHERT: ; Banded Ironstone, grey, whtie, yellow :34
COMMENT: - Golder Associates Africa, Pretoria
’;% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é £ Gol(!er Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION:  Site Identifier: 2823BAX0018 Number: SD1-02 Site type:  Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL
Latitude [°]: 28.235771 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.80
Longitude [°]: 23.581019 || Alt. No. 2: Depth [m]: 30.00 || WL status: Static
Altitude [m]: 1445.68 || Rep. inst.: GOLD Col. ht. [m]: 0.51 || Date WL meas.: 20130416
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-02 Date sampled: 20130417 Depth sampl. [m]: 28.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.39 Na: 11.7 Cl: 28.8 Langel.: 0.16 E.Coli:
EC: [mS/m] 62.4 K: 2.32 NO3 as N: 4.16 Aggr-Ind: 12.22 Faec. co:
TDS: 356 Si: 12.5 SO4: 28.2 lon-bal: 0.27 Total Co:
T. Alk.: 299 Al: <0.05 F: <0.1 CaCos3: 357.72 SPC:
Ca: 89.8 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 325 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
27.00 27.50 10.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 3.00 254  Steel Plain casing
0.00 7.00 203 Steel Plain casing
7.00 25.00 203 Steel Perforated or slotted
0.00 12.00 165 Steel Plain casing
12.00 30.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20130416 60 28.50 5.09 0.86
STEP TEST STEP 2 20130416 60 28.50 10.04 243
STEP TEST STEP 3 20130416 60 28.50 15.07 3.42
STEP TEST STEP 4 20130416 60 28.50 20.14 6.34 100 90
CONSTANT 20130416 1440 28.50 15.02 3.36 100 240
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier:

Distr./Farm No.:

2823BAX0018 Number:
Site Name/Des.: DANIELSKUIL

SD1-02 Site type: Borehole

Latitude [°] 28.235771 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.80
Longitude [] 23.581019 || Alt. No. 2: Depth [m]: 30.00 || Piezometer: 0
Altitude [m]: 1445.68 || Rep. inst.: GOLD Col. ht. [mm]: 0.51 || Date WL meas.: 20130416

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

= =
L

Water level in [m]
R

.
T

Time [min]

Constant

Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 28.50 20130416 1000 20130416 1530
GOLD Constant rate test 28.50 20130416 1730 20130417 2130
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1000 60 28.50 5.09 0.86 5.92
STEP TEST STEP 2 1100 60 28.50 10.04 2.43 4.13
STEP TEST STEP 3 1200 60 28.50 15.07 3.42 4.41
STEP TEST STEP 4 1300 60 28.50 20.14 6.34 100 90 3.18
CONSTANT 1730 1440 28.50 15.02 3.36 100 240 4.47
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éz‘ FGolder  Fax 012 - 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BAX0022 Number: SD1-03 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.234455 Reg./BB.: Topo-set.: Depth [m]: 82.60
Longitude [°]: 23.573174 GN Site status: Unused Col. ht. [m]: 0.59
-Nr.:
Altitude [m]: 1448.10 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/ Mesh Screen v Waterlevel measured: 22/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Is Min/m]
? 1 Alll 11 ? MR N 3
O: 305 SAND: Brownish red, fine; _0
] — CALCRETE: Yellowish white, fine; -
5: 203 DOLOMITE: Grey, very fine fractured; _5
: 254 DOLOMITE: Greyish brown brown weathered; -
104 DOLOMITE: Grey, very fine fresh; 10
155 01| v -
15 15
1 | ‘ 7.6/ -
] | ‘ —_— DOLOMITE: Brownish grey, very fine, very weathered chert R
204 | ‘ ‘ | 254 rich; Clayey, very-Fractured 20
E I : : I ES E
25: B ! ! B DOLOMITE: Brownish grey, very fine weathered chert rich; -25
] i i -
30: ! ! DOLOMITE: Grey, very fine fractured; -30
1 | i DOLOMITE: Grey, very fine fresh; B
35 35
E | -
] - T
< =
=1 404 -40 Es
8 ] - 3
45 (45
] | 203 B
50: 254 DOLOMITE: Grey, very fine fresh chertrich; _50
551 55
60: DOLOMITE: Grey, very fine fresh chert rich; _50
651 ; ; -65
] ‘ ‘ DOLOMITE: Grey, very fine weathered chert rich; red-clay -
1 /s -
70] l 2 - 70
] \ I~ N
] ! | DOLOMITE: Greyish white, very fine fresh chert rich; B
75 i i -75
] | i B
80] ‘ | 80
COMMENT: - Golder Associates Africa, Pretoria
ﬁ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
?‘é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION:  Site Identifier: 2823BAX0022 Number: SD1-03 Site type:  Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL
Latitude [°]: 28.234455 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 13.35
Longitude [°]: 23.573174 || Alt. No. 2: Depth [m]: 82.60 || WL status: Static
Altitude [m]: 1448.10 || Rep. inst.: GOLD Col. ht. [m]: 0.59 || Date WL meas.: 20130413
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-03 Date sampled: 20130414 Depth sampl. [m]: 70.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.26 Na: 11.9 Cl: 27 Langel.: 0.02 E.Coli:
EC: [mS/m] 60.8 K: 2.24 NO3 as N: 2.96 Aggr-Ind: 12.08 Faec. co:
TDS: 434 Si: 15 SO4: 41.4 lon-bal: -0.28 Total Co:
T. Alk.: 279 Al: <0.05 F: <0.1 CaCos3: 340.17 SPC:
Ca: 94.8 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 25.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
18.00 18.50 7.60 Notch (V- or U-notch)
70.00 70.50 1.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 3.00 305 Steel Plain casing
0.00 18.00 254  Steel Plain casing
0.00 14.00 203 Steel Plain casing
14.00 32.00 203 Steel Perforated or slotted
32.00 62.00 203 Steel Plain casing
62.00 80.00 203 Steel Perforated or slotted
18.00 24.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m#d] Storage Comment
STEP TEST STEP 1 20130413 60 70.50 3.02 1.04
STEP TEST STEP 2 20130413 60 70.50 6.04 1.70
STEP TEST STEP 3 20130413 60 70.50 12.04 4.53
STEP TEST STEP 4 20130413 60 70.50 24.01 54.70 0.19 100 300
CONSTANT 20130413 1440 70.50 12.08 18.27 0.48 97 1440
N Golder Associates Africa, Pretoria
;.% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BAX0022 Number: SD1-03 Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.234455 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 13.35
Longitude [°] 23.573174 || Alt. No. 2: Depth [m]: 82.60 || Piezometer: 0
Altitude [m]: 1448.10 || Rep. inst.: GOLD Col. ht. [mm]: 0.59 || Date WL meas.: 20130413

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

=

F88.8.5

Water level in [m]
$.8.8.3.5.8

@
ufi

G

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GEOM Step test 70.50 20130413 0700 20130413 1600
GEOM Constant rate test 70.50 20130413 1630 20130415 1630
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 0700 60 70.50 3.02 1.04 2.90
STEP TEST STEP 2 0800 60 70.50 6.04 1.70 3.55
STEP TEST STEP 3 0900 60 70.50 12.04 4.53 2.66
STEP TEST STEP 4 1000 60 70.50 2401 54.70 0.19 100 300 0.44
CONSTANT 1630 1440 70.50 12.08 18.27 048 97 1440 0.66
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BAX0023 Number: SD1-04 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KATGELOPELE LM
Latitude [°]: 28.221849 Reg./BB.: Topo-set.: Depth [m]: 61.55
Longitude [°]: 23.588400 GN Site status: Unused Col. ht. [m]: 0.51
-Nr.:
Altitude [m]: 1448.99 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) Casing diameter [mm] Grawel ( > 2mm)
Screen/Mesh Screen Waterlevel measured: 20/03/13
Piezometer Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Lithology
IIs
? 111 ]IOI 11 %0 0 g
OE SAND: Light brown, fine; :0
2_: _ CALCRETE: White, veryfine; :_2
E 03 =
4 — 4
65 BANDED IRONSTONE: Brownish red, fine weathered fractured; 56
E 305 =
85 | | 254 BANDED IRONSTONE: Brownish yellow, fine fresh; :8
E | | DOLOMITE: Grey, very fine chert rich; -
10] | F10
ERe v | .
12—: i i DOLOMITE: Grey, very fine, very fractured chert rich; :J'2
B DOLOMITE: Greyish brown, very fine weathered chert rich; -
147 ‘ ‘ -14
E | | =
lGE : ‘ ‘ : 305 CHERT: Dark brown, very fine, slightly fractured :16
] I 201/ weathered; clayey - damp o
18] “ : : :‘ 254 CAVITY: 18
205 I I _— CHERT . Dark brown, very fine, very fractured clayey; :,)o
] ‘ ‘ ‘ ‘ 203 WAD: Dark brown, fine clayey; -<
22 L o — 22
E | | DOLOMITE: Grey, very fine, slightly fractured sandy; Fresh -=
241 | 24
N | | -
26§ i i DOLOMITE: Grey, very fine fresh; :26
= 28] || 28 o
E _7 | I - @
< 30] ‘ ‘ 30 2
8 | Fap =
a 32—: | | E_ é
34 . 34
] | | -
367 36
38 | 203 38
407 -40
1 254 -
421 42
44 44
46 F46
48] 48
507 50
52] 52
54 54
56 56
58 58
60] -60
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: SD1-04 Site

Distr./Farm No.:

Site Identifier: 2823BAX0023 Number:
Site Name/Descr.: DANIELSKUIL

type: Borehole

Latitude [°]: 28.221849 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 12.99
Longitude [°]: 23.588400 || Alt. No. 2: Depth [m]: 61.55 || WL status: Static
Altitude [m]: 1448.99 ||Rep. inst.: GOLD Col. ht. [m]: 0.51 || Date WL meas.: 20130421
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-04 Date sampled: 20130422 Depth sampl. [m]: 28.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.25 Na: 10.7 Cl: 26.2 Langel.: 0.09 E.Coli:
EC: [mS/m] 69.5 K: 1.61 NO3 as N: 2.75 Aggr-Ind: 12.17 Faec. co:
TDS: 370 Si: 12.8 SO4: 25.7 lon-bal: 0.56 Total Co:
T. Alk.: 369 Al: <0.05 F: <0.1 CaCoa3: 422.47 SPC:
Ca: 90.2 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 48 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
19.00 19.50 20.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 14.00 305 Steel Plain casing
14.00 20.00 305 Steel Perforated or slotted
0.00 16.00 254  Steel Plain casing
16.00 22.00 254  Steel Perforated or slotted
0.00 6.00 203 Steel Plain casing
6.00 36.00 203  Steel Perforated or slotted
36.00 42.00 203  Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130421 60 28.50 5.09 0.32
STEP TEST STEP 2 20130421 60 28.50 10.05 0.76
STEP TEST STEP 3 20130421 60 28.50 15.03 1.04
STEP TEST STEP 4 20130421 60 28.50 20.09 1.47 100 120
CONSTANT 20130421 1440 28.50 20.08 1.31 100 960 1686
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 48.00 Electric motor 20 10.00 CLASSO 6.60 18.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION:
Distr./Farm No.:

Site Identifier: 2823BAX0023 Number: SD1-04

Site Name/Des.: DANIELSKUIL

Site type: Borehole

Latitude [°] 28.221849 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 12.99
Longitude [] 23.588400 || Alt. No. 2: Depth [m]: 61.55 || Piezometer: 0
Altitude [m]: 1448.99 || Rep. inst.: GOLD Col. ht. [mm]: 0.51 || Date WL meas.: 20130421

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

[
w

[y
w

R SUVL U S L I W

Water level in [m]
=
w

=
N

=
N

HHETHHTH T T
[RERE R AN NIRRT
[RERE R AN NIRRT
inRnininnialinunin)
[RERE R AN NIRRT
[RERE R AN NIRRT
I
|
|

o
0
120+

Time [min]

Constant Rate Test

Water level in [m]

8
Time [min]

PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 28.50 20130421 1130 20130421 1730

GOLD Constant rate test 28.50 20130421 1730 20130423 0930 1686 8.30

. Disch. Rec.

TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.

Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1130 60 28.50 5.09 0.32 15.91
STEP TEST STEP 2 1230 60 28.50 10.05 0.76 13.22
STEP TEST STEP 3 1330 60 28.50 15.03 1.04 14.45
STEP TEST STEP 4 1430 60 28.50 20.09 1.47 100 120 13.67
CONSTANT 1730 1440 28.50 20.08 131 100 960 1686 15.33
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BAX0024 Number: SD1-05 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.211188 Reg./BB.: Topo-set.: Depth [m]: 36.67
Longitude [°]: 23.599388 GN Site status: Unused Col. ht. [m]: 0.56
-Nr.:
Altitude [m]: 1457.23 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
_ - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 25/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Is Min/m]
? 111 ?‘ 111 ? 0 -] ? 11 1 6
OE OVERBURDEN: Brownish red; with Chert fragments :0
2_: :2
B 254 CHERT: Light grey, very fine, very fractured -
p weathered; E
4 4
6 | 165 6
8; CHERT: Light grey, very fine fractured; §8
10: DOLOMITE: Grey, very fine, slightly fractured -10
E fresh; E
12 (12
14] | ‘ 14
] | i N
{ 254 Iis CHERT: Light grey, very fine fresh; -
6] ]| | | 16
E ‘ v ‘ DOLOMITE: Grey, very fine fresh; E
18] | \ F18
E } } 214 - _g
%_ 20f ‘ ‘ CAVITY:; -20 5
g8 1 | e
22] ‘ ‘ 165 -22
] | | N
24 i i 24
N | | -
26 | \ -26
E ! ! DOLOMITE: Grey, very fine fresh; E
28] ‘ ‘ 28
] | | -
sof |1 | 30
32] (32
347 34
1 165 5
36 36
381 38
40] 40
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BAX0024 Number: SD1-05 Site type:  Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL
Latitude [°]: 28.211188 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.61
Longitude [°]: 23.599388 || Alt. No. 2: Depth [m]: 36.67 || WL status: Static
Altitude [m]: 1457.23 ||Rep. inst.: GOLD Col. ht. [m]: 0.56 || Date WL meas.: 20130424
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-05 Date sampled: 20130426 Depth sampl. [m]: 28.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.17 Na: 11.3 Cl: 29.5 Langel.: 0.04 E.Coli:
EC: [mS/m] 73.7t K: 1.61 NO3 as N: 2.14 Aggr-Ind: 12.13 Faec. co:
TDS: 490 Si: 13.2 SO4: 23.6 lon-bal: 1.05 Total Co:
T. Alk.: 392 Al: <0.05 F: <0.1 CaCos3: 449.35 SPC:
Ca: 92.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 53.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
20.00 27.00 2.00 Notch (V- or U-notch)
16.00 16.50 0.00 Notch (V- or U-notch) DAMP
CASING DETAILS: Diam. Thickn. Openings [mm]: HQI’. VF.,‘I't.
Depth to Top [m] to Bot. [m] [mm]  Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 6.00 254  Steel Plain casing
0.00 13.00 165 Steel Plain casing
13.00 31.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20130424 60 28.50 2.19 0
STEP TEST STEP 2 20130424 60 28.50 5.31 0.03
STEP TEST STEP 3 20130424 60 28.50 12.29 0.29
STEP TEST STEP 4 20130424 60 28.50 22.50 0.78 100 5
CONSTANT 20130425 2880 28.50 20.02 0.62 100 60
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PUMPING TEST REPORT

Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BAX0024 Number: SD1-05 Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.211188 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.61
Longitude [°] 23.599388 || Alt. No. 2: Depth [m]: 36.67 || Piezometer: 0
Altitude [m]: 1457.23 || Rep. inst.: GOLD Col. ht. [mm]: 0.56 || Date WL meas.: 20130424

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

18.67
18.7§
Els.s;,
£ 1893
° 7
3
T 19.4
-
= 1927
19.37
1041
o
Time [min]
Constant Rate Test
e H— N
b R s +-————- - — -
%18.852 ——————————————————————————————————————————————————————————————— b b b
Qi85 — - - - e e e
L TR SRR S SEE R Tt
L == e —_—__,,,,,,,_————_— .. i L P e
19050 — — — — — TR JURR —
) & & & &
5§ B §
Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 28.50 20130424 0800 20130424 1205
GOLD Constant rate test 28.50 20130425 0800 20130427 0900
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 0800 60 28.50 2.19 0 0.00
STEP TEST STEP 2 0900 60 28.50 5.31 0.03 177.0
STEP TEST STEP 3 1000 60 28.50 12.29 0.29 42.38
STEP TEST STEP 4 1100 60 28.50 22.50 0.78 100 5 28.85
CONSTANT 0800 2880 28.50 20.02 0.62 100 60 32.29
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION:  Site Identifier: 2823BAX0025 Number: SD1-06 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.209010 Reg./BB.: Topo-set.: Depth [m]: 70.26
Longitude [°]: 23.581922 GN Site status: Unused Col. ht. [m]: 0.51
-Nr.:
Altitude [m]: 1449.80 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " )
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/ Mesh Screen v Waterlevel measured: 25/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Is Min/m]
?: 1 ill 11 ? ? NI N i
0 | OVERBURDEN: Brown, fine; _0
E [a)
2_5 QDE CHERT: Greyish white, very fine, very fractured; Calcrete -
g_é <_26354 ganbﬂ ngesgyEe&\?v)-’ibsr:v‘ynr;n& very fine fractured weathered; -Jj
85 el CLAY: Brownish yellow, very fine sandy; B
loé CLAY: Brownish red, medium; _lo
12_5 254 v DOLOMITE: Grey, very fine weathered; _
14; DOLOMITE: Grey, very fine, slightly fractured fresh; :15
E | | K
16§ | I CAVITY:; B
18? ! ! | 203 DOLOMITE: Grey, very fractured weathered; Wad(clayey) R
209 ! w 1815 -20
22—; ! ! —_— DOLOMITE: Grey, very fine, slightly fractured fresh;
247 | i ChertRich B
26; m B DOLOMITE: Grey, very fine fractured; _25
28% DOLOMITE: Grey, very fine, slightly fractured; Chert R
30% intrusion -30
=32 [ U©
= ] [¢)
e 34? DOLOMITE: Grey, very fine, slightly fractured; |35 =t
5 363 =
O 38 [
40; -40
42—; DOLOMITE: Grey, very fine fresh; B
44 K
E -45
467 -
1 203 5
48; X
507 -50
527 -
54 -
E -55
567 -
58] 5
60} -60
62 -
64 -
E -65
663 s
68] 5
704 -70
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION:  Site Identifier: 2823BAX0025 Number: SD1-06 Site type:  Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL
Latitude [°]: 28.209010 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 18.95
Longitude [°]: 23.581922 || Alt. No. 2: Depth [m]: 70.26 || WL status: Static
Altitude [m]: 1449.80 || Rep. inst.: GOLD Col. ht. [m]: 0.51 || Date WL meas.: 20130427
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-06 Date sampled: 20130427 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.47 Na: 11.8 Cl: 35.5 Langel.: 0.37 E.Coli:
EC: [mS/m] 76.2 t K: 1.89 NO3 as N: 3.02 Aggr-Ind: 12.45 Faec. co:
TDS: 420 Si: 12.9 SO4: 28.8 lon-bal: 0.33 Total Co:
T. Alk.: 382 Al: <0.05 F: <0.1 CaCos3: 448.19 SPC:
Ca: 101 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 47.7 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
22.00 22.50 1.80 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 11.00 254  Steel Plain casing
0.00 13.00 203 Steel Plain casing
13.00 25.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m#d] Storage Comment
STEP TEST STEP 1 20130427 60 58.80 2.10 211
STEP TEST STEP 2 20130427 60 58.80 5.20 13.71
STEP TEST STEP 3 20130427 10 58.80 10.00 39.80 100 180
PUMP INLET 20130427 20 58.80 4.54 39.85
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PUMPING TEST REPORT Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BAX0025 Number: SD1-06 Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.209010 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 18.95
Longitude [°] 23.581922 || Alt. No. 2: Depth [m]: 70.26 || Piezometer: 0
Altitude [m]: 1449.80 || Rep. inst.: GOLD Col. ht. [mm]: 0.51 || Date WL meas.: 20130427

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

2]
2]
2]
2]
]
=
34
E. s
£ ]
O 384
> ]
O 3
L 467
8 4
£
a4
=
]
]
524 ‘
54 i
] |
56 ; 1
se] 1 A
1 | | : | | |
< : & & § 8
Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 58.80 20130427 1400 20130427 1910
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d]  Storat. QIst
STEP TEST STEP 1 1400 60 58.80 2.10 211 1.00
STEP TEST STEP 2 1500 60 58.80 520 13.71 0.38
STEP TEST STEP 3 1600 10 58.80 10.00  39.80 100 180 0.25
PUMP INLET 1910 20 58.80 454  39.85 0.11
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BAX0026 Number: SD1-07 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.218558 Reg./BB.: Topo-set.: Depth [m]: 50.00
Longitude [°]: 23.578336 GN Site status:  Unused Col. ht. [m]: 0.52
-Nr.:
Altitude [m]: 1450.11 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/ Mesh Screen v Waterlevel measured: 22/03/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
PR e A el S PP
OE OVERBURDEN: Brownish red; Banded Ironstone fragments -0
2_2 254| fr— CALCRETE: Light yellow, fine; .
4? ieiiedelninie CLAY: Brownish yellow, very fine; ;4
6% _165 it tetetel CLAY: Brownish yellow, very fine; Calcrete intrusion ;6
8; CLAY: Light brown, very fine; ;8
10 -10
] I/s -
12—; | v i | CLAY: Dark brown, very fine; ;12
] | i B
14 \ \ 14
16] | | 16
{124 | ‘ CAVITY ; -
183 : : DOLOMITE: Grey, very fine weathered; :18
20? ! ! DOLOMITE: Grey, very fine fresh; ;20
] | | N
22; | B 22
E o4 | I - g
. 2
Bosl ||| 26 =
s ] | I - =
284 | | -28
E | ‘ 0.1lfs -
30 i i -30
32—5 | i 5—32
- I } -
34 | \ 34
36§ DOLOMITE: Dark grey, very fine fresh; ;36
381 38
407 40
42) 165 42
44 -44
46? DOLOMITE: Grey, very fine; ;46
48 48
501 50
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BAX0027 Number: SD1-25 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.223085 Reg./BB.: Topo-set.: Depth [m]: 51.50
Longitude [°]: 23.569143 GN Site status: Unused Col. ht. [m]: 0.57
-Nr.:
Altitude [m]: 1446.64 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—> Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 29/04/13
Piezometer 0150—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
? 11 I%sl 1 I5|0 O 11 1 ? 11 1 16
OE I I CALCRETE: White, fine; ;0
2_; CLAY: Brownish yellow, very fine; ;2
4] . . -
E CLAY: Brownish red, very fine; -
6; 3! v —305 DOLOMITE: Grey, very fine fractured fresh; ;
8 -8
10 10
12] 12
14; B B DOLOMITE: Grey, very fine fresh; 5_14
16 16
18] oars 18
1% | 203 | -
204 -20
221 22
T 24 24 O
c 1 - ©
o 264 26 =
8 26 2
284 28 —
301 30
32] 32
347 34
367 36
381 38
40% | | ;40
427 | 42
] | | -
A »
46 ‘ ‘ -46
. | | .. -
48] | | 501/ CAVITY:; 48
50% i i —— WAD: Dark brown, fine; 5_50
COMMENT: - Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.: Site Name/Descr.: DANIELSKUIL

Site Identifier: 2823BAX0027 Number:

SD1-25

Site type: Borehole

Latitude [°]: 28.223085 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 8.20
Longitude [°]: 23.569143 || Alt. No. 2: Depth [m]: 51.50 || WL status: Static
Altitude [m]: 1446.64 ||Rep. inst.: GOLD Col. ht. [m]: 0.57 || Date WL meas.: 20130520
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-25 Date sampled: 20130522 Depth sampl. [m]: 46.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.47 Na: 19.6 Cl: 44.8 Langel.: 0.14 E.Coli:
EC: [mS/m] 61.1 K: 2.9 NO3 as N: 4.2 Aggr-Ind: 12.20 Faec. co:
TDS: 418 Si: 12.4 SO4: 45.3 lon-bal: 0.86 Total Co:
T. Alk.: 238 Al: <0.05 F: <0.1 CaCoa3: 323.59 SPC:
Ca: 89.8 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 24.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
19.00 19.50 0.20 Notch (V- or U-notch)
49.00 49.50 50.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 13.00 305 Steel Plain casing
0.00 39.00 203  Steel Plain casing
39.00 51.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130520 60 46.80 8.13 0.24
STEP TEST STEP 2 20130520 60 46.80 16.50 0.54
STEP TEST STEP 3 20130520 60 46.80 24.31 0.82
STEP TEST STEP 4 20130520 60 46.80 30.32 1.18 100 10
CONSTANT 20130521 2880 46.80 30.29 1.83 100 30 2533 0.0197
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 48.00 Electric motor 12 15.00 CLASSO 4.40 48.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BAX0027 Number: SD1-25

Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.223085 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 8.20
Longitude [] 23.569143 || Alt. No. 2: Depth [m]: 51.50 || Piezometer: 0
Altitude [m]: 1446.64 || Rep. inst.: GOLD Col. ht. [mm]: 0.57 || Date WL meas.: 20130520

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

® o0
P

Water level in [m
o oo
II‘PIII(F

© © ¢
|||(f’|||'})|||f|"|

| | |
s &
& 8 9
- - N
Time [min]
Constant Rate Test
85 VYV - - - oo o - - - T
- | | | |
- L ————————————————— e .lE™HEH A [FE ) P
7 ]
Eogd T R
Bl | | | |
e CTTTTT
O N e - o
e iF LAI-P---E Lt
T RN e
0 L S
] | | |
wl - [ [ I
< A
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 46.80 20130520 1220 20130520 1630
GOLD Constant rate test 46.80 20130521 0800 20130523 0830 2533 0.0197 7.50
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1220 60 46.80 8.13 0.24 33.88
STEP TEST STEP 2 1320 60 46.80 16.50 0.54 30.56
STEP TEST STEP 3 1420 60 46.80 2431 0.82 29.65
STEP TEST STEP 4 1520 60 46.80 30.32 1.18 100 10 25.69
CONSTANT 0800 2880 46.80 30.29 1.83 100 30 2533 0.0197 16.55
o Golder Associates Africa, Pretoria
--'-%T.—f“? P O Box 13776, Hatfield, 00285
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BAX0031 Number: SD1-33 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.173100 Reg./BB.: Topo-set.: Depth [m]: 74.80
Longitude [°]: 23.518600 GN Site status: Unused Col. ht. [m]: 0.60
=Nr.:
Altitude [m]: 1494.17 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 18/07/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
... 2P .F
o:' l l 381| OVERBURDEN: Brownish red, fine; .0
] BANDED IRONSTONE: Brownish red, fine clayey; -
5 5
104 s | | 305 10
] pos i
154 | 254 15
20} 20
] B B BANDED IRONSTONE: Brownish red, fine clayey; L
25} 25
] v C
1 305 || ‘ L
clo! N 30
] ‘ ‘ gaifs BANDED IRONSTONE: Brownish red, fine clayey; -
] [ <2 ! i
354 “ “ 35
= U H I W)
% ] - r 8
B 40{ . 40 5
8 ] : : BANDED IRONSTONE: Brownish red, very weathered B §,
i ‘ ‘ clayey; -
45:~ i ‘ 45
E i i I BANDED IRONSTONE: Brownish yellow, fine; o
] [ T C
50+ | | || T . 50
i | i L
S l' [
i i ‘ T B
55:' | I T _'55
: 254_) ‘ ‘ |I o |I CLAY: Brownish yellow, fine; Banded Ironstone :
] | | e fragments -
60+ | i fekenteie 60
] ‘ ‘ CHERT: Dark grey, very fine fractured; -
] | i B
65— i i s 565
: : : = CHERT: Dark grey, very fine, very fractured; l-
70} \ \ 70
1 | I 1016 N
] | \ L
75y ; 75
COMMENT: = Golder Associates Africa, Pretoria
'Jt__# P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
g‘é‘ FGolder  Fax 012- 364 4001
I7 Associates Project No.: 13615335
Page 1

WViay T4 REPOTtNO. TTOT3006-T27Uc~4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BAX0031 Number: SD1-33 Site type: Borehole
Distr./Farm No.: Site Name/Descr.: DANIELSKUIL

Latitude [°]: 28.173100 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 26.20
Longitude [°]: 23.518600 || Alt. No. 2: Depth [m]: 74.80 || WL status: Static
Altitude [m]: 1494.17 ||Rep. inst.: GOLD Col. ht. [m]: 0.60 || Date WL meas.: 20130718
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-33 Date sampled: 20130721 Depth sampl. [m]: 64.80 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.64 Na: 6.39 Cl: 7.65 Langel.: -0.35 E.Coli:

EC: [mS/m] 22.1 K: 2.17 NO3 as N: 1.23 Aggr-Ind: 11.59 Faec. co:

TDS: 136 Si: 8.35 SO4: 115 lon-bal: 7.38 1 Total Co:

T. Alk.: 103 Al: <0.05 F: <0.1 CaCoOa: 134.54 SPC:

Ca: 34.8 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 116 Mn: <0.05 1 Value excesds recammended minimum Imi § Value exceeds mmimim Alowsble it

AQUIFER INFORMATION:

Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
33.00 33.50 0.20 Notch (V- or U-notch)
67.00 67.50 2.00 Notch (V- or U-notch)
73.00 78.00 10.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 3.00 381 Steel Plain casing
0.00 21.00 305 Steel Plain casing
0.00 31.00 254  Steel Plain casing
31.00 37.00 254  Steel Perforated or slotted
0.00 26.00 203  Steel Plain casing
26.00 74.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m?d] Storage Comment
STEP TEST STEP 1 20130718 60 64.80 5.55 3.38
STEP TEST STEP 2 20130718 60 64.80 10.24 13.97
STEP TEST STEP 3 20130718 60 64.80 15.54 24.37
STEP TEST STEP 4 20130718 30 64.80 20.10 38.60 100 100
PUMP INLET 20130718 30 64.80 18.10 38.60
CONSTANT 20130718 4320 68.80 12.18 15.74 100 1080 68 0.04
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 63.00 Electric motor 12 5.00 CLASSO 30.00 36.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.

o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 10/10/2013

BASIC SITE INFORMATION: Site Identifier: 2823BAX0031 Number: SD1-33 Site type: Borehole

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

Latitude [°] 28.173100 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 26.20
Longitude [°] 23.518600 || Alt. No. 2: Depth [m]: 74.80 || Piezometer: 0
Altitude [m]: 1494.17 || Rep. inst.: GOLD Col. ht. [mm]: 0.60 || Date WL meas.: 20130718

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]
LB 08 BB

&
|

2

Time [min]

Constant Rate Test

D
»

Water level in [m]
2. 8. 8. 8.8 8.8,

N

Ot

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 64.80 20130718 1200 20130718 1710
GOLD Constant rate test 64.80 20130718 1800 20130722 1200 68 0.04 2.50
TESTING DETAILS: Durat. Depth to rzltse([:l?s-] Drawd. Recov. gleﬁ Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1200 60 64.80 5.55 3.38 1.64
STEP TEST STEP 2 1300 60 64.80 10.24 13.97 0.73
STEP TEST STEP 3 1400 60 64.80 15.54 24.37 0.64
STEP TEST STEP 4 1500 30 64.80 20.10 38.60 100 100 0.52
PUMP INLET 1710 30 64.80 18.10 38.60 0.47
CONSTANT 1800 4320 68.80 12.18 15.74 100 1080 68 0.04 0.77

o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log

Date compiled: 18/09/2013

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BAX0030 Number:

Site Name/Des.: DANIELSKUIL

SD1-34

Site type: Borehole

Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.174470 Reg./BB.: Topo-set.: Depth [m]: 137.59
Longitude [°]: 23.531610 GN Site status: Unused Col. ht. [m]: 0.44
-Nr.:
Altitude [m]: 1493.40 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . ;
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 22/06/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs MinJ/m]
OIS SR B S, U o
OE 381 OVERBURDEN: Brownish red; and Banded Iron stone fragments :O
5% /s BANDED IRONSTONE: Brownish red, fine; :—5
105 aa1 205 ' \ BANDED IRONSTONE: Brownish red, fine fractured; :_10
15; BANDED IRONSTONE: Dark brown, fine, very weathered; 5_15
205 BANDED IRONSTONE: Brown, fine fresh; -_20
] [ 254 DOLOMITE: Grey, veryfine, slightly fractured weathered; I
257 v 203 25
| _ DOLOMITE: Grey, very fine, slightly fractured fresh; -
304 30
357 305 | 35
] .2l/s -
4OE a DOLOMITE: Grey, fine fractured; :40
457 F45
50- i 50
| DOLOMITE: Grey, very fine fractured; o
557 65
] | i 6l/g DOLOMITE: Grey, very fine, very fractured; Calsite -
605 i i _— inclusions :—60
'g' 655 | | DOLOMITE: Grey, very fine fractured; £65 g
g 70; i i \[/)e?rl;i'r\-/nl::TluEsm?sey very fine fractured; Quartz 5_70 %
8 ] ; ; 2is E 3
757 | | 75
o] | b= | | o0
: | I F
85 | -85
] | ! -
90 i i F90
1 254 o
95E — : : 2/s :_95
E - DOLOMITE: Grey, very fine fractured, F
100] || s F100
. | i o
105] I I = F105
1107 F110
1157 | 203 F115
120] F120
125§ Iis DOLOMITE: Grey, very fine, very fractured; ;125
1305 : : | 203 I DOLOMITE: Grey, very fine fractured; _—130
135] | F135
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BAX0030 Number:

SD1-34

Site Name/Descr.: DANIELSKUIL

Site type: Borehole

Latitude [°]: 28.174470
Longitude [°]: 23.531610
Altitude [m]: 1493.40

Alt. No. 1: Diam. [mm]:
Alt. No. 2: Depth [m]:
Rep. inst.: GOLD Col. ht. [m]:

203 || Water lev. [m]: 26.40
137.59 || WL status: Static
0.44 || Date WL meas.: 20130713

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-34 Date sampled: 20130714 Depth sampl. [m]: 76.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.46 Na: 5 Cl: 5.34 Langel.: -0.22 E.Coli:
EC: [mS/m] 35.2 K: 2.07 NO3 as N: <0.3 Aggr-Ind: 11.76 Faec. co:
TDS: 236 Si: 7.46 SO4: 49.2 lon-bal: 2.37 Total Co:
T. Alk.: 140 Al: <0.05 F: 1.05¢t CaCoOa3: 198.90 SPC:
Ca: 57.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 13.6 Mn: 0.29 T ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
8.00 8.50 0.00 Notch (V- or U-notch) MOIST
41.00 41.50 0.20 Notch (V- or U-notch)
60.00 60.50 6.00 Notch (V- or U-notch)
76.00 79.00 2.00 Notch (V- or U-notch)
97.00 97.50 2.00 Notch (V- or U-notch)
104.00 104.50 2.00 Notch (V- or U-notch)
128.00 128.50 0.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 381 Steel Plain casing
0.00 22.00 305 Steel Plain casing
0.00 48.00 254  Steel Plain casing
0.00 53.00 203 Steel Plain casing
53.00 107.00 203  Steel Perforated or slotted
107.00 125.00 203  Steel Plain casing
125.00 137.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m?d] Storage Comment
STEP TEST STEP 1 20130713 60 76.80 6.24 2.19
STEP TEST STEP 2 20130713 60 76.80 12.42 8.45
STEP TEST STEP 3 20130713 60 76.80 16.22 26.30
STEP TEST STEP 4 20130713 15 76.80 20.14 50.10 0.42 99 300
PUMP INLET 20130713 25 76.80 18.14 50.40
CONSTANT 20130713 4320 76.80 12.18 13.47 100 2160 71 0.04
o Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS

RECOMMENDATIONS: Depth Duty cyc. Disch. rate
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality
1 Mono-type pump 60.00 Electric motor 12 5.00 CLASS 2

Note: 1. Production Borehole.
2. (F = 1.05 mg/l) Blend water before human consumption.
3. Install water level monitoring facility in borehole.

Dyn. water
level [m]

35.00

Crit. water
level [m]

29.00

Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 10/10/2013

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BAX0030 Number: SD1-34

Site Name/Des.: DANIELSKUIL

Site type: Borehole

Latitude [°] 28.174470 || Alt. No. 1: Diam. [mm]:
Longitude [°] 23.531610 || Alt. No. 2: Depth [m]:
Altitude [m]: 1493.40 || Rep. inst.: GOLD Col. ht. [mm]:

203 || Water lev. [m]: 26.40
137.59 || Piezometer: 0
0.44 || Date WL meas.: 20130713

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]
N O @ g a b b oW W
PP P P P P Py

~

G

Time [min]

Constant Rate Test

285 i J‘f
] [
E= L
£ 7 : :
T 2 TT
> 7| [
= 34 H
% ] I
= T
%] r
- [
- [
& &b
g8
[Tolle}
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 76.80 20130713 0700 20130713 1515
GOLD Constant rate test 76.80 20130713 1700 20130718 0500 71 0.04 2.50
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 0700 60 76.80 6.24 2.19 2.85
STEP TEST STEP 2 0800 60 76.80 12.42 8.45 1.47
STEP TEST STEP 3 0900 60 76.80 16.22  26.30 0.62
STEP TEST STEP 4 1000 15 76.80 20.14 50.10 042 99 300 0.40
PUMP INLET 1635 25 76.80 18.14 50.40 0.36
CONSTANT 1700 4320 76.80 12.18  13.47 100 2160 71 0.04 0.90
k Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BAX0032 Number: SD1-44 Site type: Borehole
Distr./Farm No.: Site Name/Des.: DANIELSKUIL
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.211340 Reg./BB.: Topo-set.: Depth [m]: 34.42
Longitude [°]: 23.599290 GN Site status: Unused Col. ht. [m]: 0.49
-Nr.:
Altitude [m]: 1457.28 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 27/07/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
I/s [Min./m]
0,..%...7 PR
03' OVERBURDEN: Brownish red; Chert fragments .0
1_5 305 CHERT: Light grey, very fine, very fractured N
2—:~ weathered; —2
3? DOLOMITE: Grey, very fine chert rich fractured; E
4 4
53 203 -
| = 6
74 i
85' DOLOMITE: Brownish grey, very fine fractured .8
9?' weathered; N
105 DOLOMITE: Light grey, very fine fresh; 16.5m - -1 0
1 1—; 17m Cavity I
123 12
134 i
144 14
153 i
E 16 6 2
£ 174 -
T o] 254 =)
& 18y - 185
193 :
§ 203 +
2 El B CAVITY: ; _20
21_5 DOLOMITE: Light grey, very fine fresh; E
224 _—22
23 1016 |
24;' CAVITY: ; _24
25— N
263 26
274 g
284 28
295 DOLOMITE: Light grey, very fine, slightly E
30§ fractured fresh; 30
31—;~ :
324 32
33 g
344 134
COMMENT: = Golder Associates Africa, Pretoria
ﬁ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Golder  Fax 012 - 364 4001
Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: SD1-44

Distr./Farm No.:

Site Identifier: 2823BAX0032 Number:
Site Name/Descr.: DANIELSKUIL

Site type: Borehole

Latitude [°]: 28.211340 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 18.54
Longitude [°]: 23.599290 || Alt. No. 2: Depth [m]: 34.42 || WL status: Static
Altitude [m]: 1457.28 ||Rep. inst.: GOLD Col. ht. [m]: 0.49 || Date WL meas.: 20140117
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-44 Date sampled: 20130810 Depth sampl. [m]: 28.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.73 Na: 10.5 Cl: 28.4 Langel.: 0.46 E.Coli:
EC: [mS/m] 73971 K: 1.46 NO3 as N: 1.99 Aggr-Ind: 12.54 Faec. co:
TDS: 500 T Si: 14.9 SO4: 23.9 lon-bal: -8.76 Total Co:
T. Alk.: 395 Al: <0.05 F: 0.185 CaCoa3: 367.50 SPC:
Ca: 65.2 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 49.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
24.00 29.00 10.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 3.00 305 Steel Plain casing
0.00 12.00 254  Steel Plain casing
12.00 24.00 254  Steel Perforated or slotted
0.00 11.00 203  Steel Plain casing
11.00 29.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130807 60 28.80 8.52 0.06
STEP TEST STEP 2 20130807 60 28.80 16.40 0.12
STEP TEST STEP 3 20130807 60 28.80 24.30 0.18
STEP TEST STEP 4 20130807 60 28.80 30.21 0.30 100 10
CONSTANT 20130807 4320 28.80 30.16 1.14 100 20 748
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 30.00 Electric motor 24 20.00 CLASSO 7.70 23.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éz‘ FGolder  Fax:012- 364 4001
Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier:

Distr./Farm No.:

2823BAX0032 Number:

SD1-44 Site type: Borehole

Site Name/Des.: DANIELSKUIL

Latitude [°] 28.211340 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 18.54
Longitude [] 23.599290 || Alt. No. 2: Depth [m]: 34.42 || Piezometer: 0
Altitude [m]: 1457.28 || Rep. inst.: GOLD Col. ht. [mm]: 0.49 || Date WL meas.: 20140117
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test

BsfF=——---"""--"-""-"---"-~-—--~-—-—-~-~-~-~-~-~-~-—-~-~-~-~-~-~-~--~-~-~-~-—-~-~---—-fF-------F----— A== =T - =F ===

] | | | [

e e FE - U N S SR

T ] R

Je e e i i T i T Ty [

= - | | | | | |

° ] | | [

R il I A IR

— 1 | | | | | |
5 ]

R e 0 A A IR

; ] | | | [

19.4 [ S o |

- | | | | | |

1 | | | | | |

19.45] S NN D R Ny N |

> & ThH HETES

& 8 § 888K

— — N ™ ™M <

Time [min]

Constant Rate Test

Water level in [m

5 8888
- N Mm M <
Time [min]

PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 28.80 20130807 1000 20130807 1410

GOLD Constant rate test 28.80 20130807 1500 20130810 1520 748 20.00

. Disch. Rec.

TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.

Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1000 60 28.80 8.52 0.06 142.0
STEP TEST STEP 2 1100 60 28.80 16.40 0.12 136.6
STEP TEST STEP 3 1200 60 28.80 24.30 0.18 135.0
STEP TEST STEP 4 1300 60 28.80 30.21 0.30 100 10 100.7
CONSTANT 1500 4320 28.80 30.16 1.14 100 20 748 26.46

o Golder Associates Africa, Pretoria
--'-*E.—f“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég‘ FGolder  Fax:012- 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log

Date compiled: 03/03/2014

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BAX0033 Number:
DANIELSKUIL

SD1-45 Site type: Borehole

Site Name/Des.:

Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.192840 Reg./BB.: Topo-set.: Depth [m]: 44.90
Longitude [°]: 23.552020 GN Site status: Unused Col. ht. [m]: 0.40
-NI..
Altitude [m]: 1453.90 Site purp.: Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 10 units Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Gravel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 03/07/12
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
PP A I
OE 381 Sl e bl OVERBURDEN: Brownish yellow, fine; :O
N T BANDED IRONSTONE: Brownish yellow, fine; :’)
2_: BANDED IRONSTONE: Brownish red, fine; :"
. CLAY: Brownish red, very fine; o
4; CLAY: Light brown, very fine; :4
6] -6
E CLAY: Brownish red, very fine; E
8 8
] | 254 u
. P03 s
10: B 305 BANDED IRONSTONE: Brownish yellow, fine clayey; -10
] — I [
12 [ T 12
] 381 v | T | -
14 T 14
16§ WAD: Dark brown, fine, very weathered; ;16
18] F18
] | ‘ o
204 | | 20
— &Y . o
E L[| -
< 2927 29 =
.% 22: }i i} :22 =
] .. 3
0 24] 1!: :!1 25ls 24—
] ‘ | ‘ ‘ | ‘ _305 :l -
265 | ! | | ! B 254 CHERT: Black, very fractured; Clayey Dark Brown -26
] | I o
n | | I
28] ‘\ \‘ 28
. | | N
- | | =
of I 30
1 | i g
32] | i 208 F32
{1 | ;
34: : i i : 20176 DOLOMITE: Grey, very fine; Clayey Dark Brown .34
3 — F
36 | I 36
1 i i 20/ N
38; ‘ I CAVITY: :38
B | } -
] | | o
. | i o
42_: ‘ ‘ H I - DOLOMITE: Grey, very fine; Clayey Dark Brown :42
445 | | - :44
COMMENT: P Golder Associates Africa, Pretoria
"E? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éJA EGolder  Fax:012-364 4001
I J Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BAX0033 Number: SD1-45

Site Name/Descr.: DANIELSKUIL

Site type: Borehole

Latitude [°]: 28.192840 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 12.86
Longitude [°]: 23.552020 || Alt. No. 2: Depth [m]: 44.90 || WL status: Static
Altitude [m]: 1453.90 ||Rep. inst.: GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140118

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-45 Date sampled: 20140216 Depth sampl. [m]: 40.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.93 Na: 9.34 Cl: 16.6 Langel.: 0.43 E.Coli:
EC: [mS/m] 44.6 K: 3.28 NO3 as N: 3.27 Aggr-Ind: 12.45 Faec. co:
TDS: 282 Si: 10.2 SO4: 23.7 lon-bal: 3.19 Total Co:
T. Alk.: 201 Al: <0.05 F: 0.153 CaCoOa3: 253.85 SPC:
Ca: 66.3 Fe: 0.14 1 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 21.5 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
25.00 25.50 2.50 Notch (V- or U-notch)
35.00 35.50 20.00 Notch (V- or U-notch)
38.00 42.00 20.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 381 Steel Plain casing
0.00 22.00 305 Steel Plain casing
22.00 28.00 305 Steel Perforated or slotted
0.00 18.00 254  Steel Plain casing
18.00 36.00 254  Steel Perforated or slotted
0.00 20.00 203 Steel Plain casing
20.00 44.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130811 60 40.80 8.09 0.30
STEP TEST STEP 2 20130811 60 40.80 16.01 0.69
STEP TEST STEP 3 20130811 60 40.80 24.04 1.32
STEP TEST STEP 4 20130811 60 40.80 30.01 1.66 100 15
CONSTANT (1) 20130812 2880 40.80 30.04 2.05 100 540 1948 0.03
CONSTANT (2) 20140117 120 40.80 30.05 1.49 100 3
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 33.00 Electric motor 12 5.00 CLASS1 4.50 34.00

Page 1

o Golder Associates Africa, Pretoria
== P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

éJA Golder  Fax: 012 - 364 4001
L7 Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4




MANAGEMENT RECOMMENDATIONS

Note: 1. Production borehole.
2. (Fe 0.14 mg/l) Blend water before human consumption.
3. Install water level monitoring facility in borehole.

o Golder Associates Africa, Pretoria
"'f_“? P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000

éJA EGolder  Frax 012 - 364 4001

L7 Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 25/03/2014

BASIC SITE INFORMATION: Site Identifier:

Distr./Farm No.: Site Name/Des.: DANIELSKUIL

2823BAX0033 Number:

SD1-45

Site type: Borehole

Time [min]

Latitude [°] 28.192840 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 12.86
Longitude [] 23.552020 || Alt. No. 2: Depth [m]: 44.90 || Piezometer: 0
Altitude [m]: 1453.90 || Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20140118
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
“2x - [ N B
] | | | [
] | | | [
fffffffffffffffffffffffffffffff e el el Bt o
| | | [
— o ________%Y% o ______ Ay [ I N
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Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 40.80 20130811 1120 20130811 1535
GOLD Constant rate test 40.80 20130812 0800 20130814 1700 1948 0.03 10.00
TESTING DETAILS: Durat. Depth to r[a)lltz([:lr;é] Drawd. Recov. gﬁ(r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1120 60 40.80 8.09 0.30 26.97
STEP TEST STEP 2 1220 60 40.80 16.01 0.69 23.20
STEP TEST STEP 3 1320 60 40.80 24.04 1.32 18.21
STEP TEST STEP 4 1420 60 40.80 30.01 1.66 100 15 18.08
CONSTANT (1) 0800 2880 40.80 30.04 2.05 100 540 1948 0.03 14.65

g
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.9 Dries Scheepers

May 2014 @Gﬂl{lﬂ
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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DRIES SCHEEPERS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0139 |[SD1-GAA154 |RE458/7 |CARTER BLOCK PTN. ELIM B | 28.32757967]23.542300001] 1446.80 0.20 165 40.00 19.90 6.67 0 0
2823BCX0140 |[SD1-GAA188 |RE458/7 |CARTER BLOCK PTN. ELIM B 28.3284196723.54857000] 1449.80 0.10 165 40.00 21.90
2823BCX0141 |SD1-GAA189 |RE458/7 |CARTER BLOCK PTN. BEADLE B 28.3392296723.55776000Y 1447.40 0.20 165 30.00 20.05 0.42
2823BCX0142 |[SD1-GAA190 |RE458/7 |CARTER BLOCK PTN. ELIM B | 28.33672967]23.573970001] 1435.50 0.71 1.66 8.33 0 0
SUMMARY: Site Type: Maximum: 40.00 21.90 8.33
B = Borehole Minimum: 30.00 1.66 0.42
Nr. of sites: 4 Sum: 15.41
Average: 36.67 15.88 5.14
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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DRIES SCHEEPERS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0139 Number: SD1-GAA154

Date/Time samp. pH EC TDS Ca

Samp. Nr./Type

Site Name: CARTER BLOCK PTN. ELIM

Mg Na K

Si

T. Alk.

Cl

SO4 NO3as N F

SD1-GA154 20120216 0800 7.83 47.7 320 62

314 5.05 1.35

16.6

276

7.88

6.71 1.13 0.163

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

} Golder

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.10 G. du Plessis
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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G DU PLESSIS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0009 [SD1-GAA009 [299/3 LANGVERWAGHT B | 28.35766967]23.637970001 1434.90 0.72 165 5.22
2823BCX0010 |[SD1-GAA010 [299/3 LANGVERWAGHT B 28.35759967]23.637960001 1434.70 0.27 165 4.99
2823BCX0011 [SD1-GAA011 [299/3 LANGVERWAGHT B | 28.35741967]23.638330001 1433.90 0.43 165 4.54
2823BCX0012 [SD1-GAA012 [507/1 ROOIPAN PTN. WITPUT B | 28.3737496723.679060001 1430.50 0.43 165 2.20
2823BCX0013 |[SD1-GAA013 [507/1 ROOIPAN PTN. WITPUT B 28.37311967/23.683780001 1427.30 165
2823BCX0014 [SD1-GAA014 [507/1 ROOIPAN PTN. WITPUT B | 28.41176967)23.678770001 1435.00 165
2823BCX0038 |[SD1-GAA039 |RE507/0 |ROOIPAN PTN. WITPUT W |28.37286967]23.683650001] 1426.00
SUMMARY: Site Type: Maximum: 5.22
B = Borehole ini . 2.20
i . W = Well point Minimum:
Nr. of sites: 7 sSum:
Average: 4.24
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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G DU PLESSIS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0009 Number: SD1-GAA009 Site Name: LANGVERWAGHT

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA009 20120216 0800 8.03 100 t 710 t 116 54.8 38.1 4.84 18.1 327 111 89.6 3.9 0.233
Site Identifier: 2823BCX0012 Number: SD1-GAA012 Site Name: ROOIPAN PTN. WITPUT

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA012 20120216 0800 7.59 7421 506 t 82.5 41 28.5 4.85 17.8 317 27.1 20.7 3.03 0.111

Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit

¥ Value exceeds maximum allowable limit

! Value exceeds recommended minimum limit

i Value exceeds minimim allowable limit

Page 1

ample Type Code Explanation:
Drinking water

: Effluent

: Sewage

Concentrations in [mg/I] where applicable g
E
K
0: Organic
P
R
S
X

EC [mS/m]
Nitrate as N

: Pressed or pellet
: Rock

= Soil

: Other source

Golder Associates Africa, Pretoria

Tel: 012 - 364 4000

Golder

Fax: 012 - 364 4001

.? P O Box 13776, Hatfield, 00285

I7 Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4
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GERT FABER - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00083 |[SD1-GAA185 |514/1 NOOITGEDAGHT B | 28.46382967]23.646790001] 1419.70 165 42.00 0 0
2823BC00084 |SD1-GAA184 [514/1 NOOITGEDAGHT B 28.46423967]23.646220001f 1419.00 165 21.00 9.10
2823BC00086 |[SD1-GAA187 |514/1 NOOITGEDAGHT B | 28.48176967]23.640530001] 1418.20 165 5.32
2823BC00087 |[SD1-GAA186 [514/3 NOOITGEDAGHT B | 28.48164967]23.640720001] 1418.10 165 14.00 2.57
SUMMARY: Site Type: Maximum: 42.00 9.10
B = Borehole Minimum: 14.00 2.57
Nr. of sites: 4 sSum:
Average: 25.67 5.66
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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GERRIE CLOETE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BDX0014 Number: SD1-GAA148 Site Name: ARRIESFONTEIN

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA148 20120216 0800 7.69 75.2 514 t 86.6 60.9 17.1 2.36 16.5 369 43.3 26.6 1.84 0.195
Site Identifier: 2823BDX0016 Number: SD1-GAA150 Site Name: ARRIESFONTEIN FOUNTAIN
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA150 20120216 0800 7.97 895t 664 t 76.6 83.2 1t 23 4.9 27.1 471 51 25.6 <0.3 0.277
. . . . . Sample Type Code Explanation: X X .
Chemistry Standard: SABS for human consumption ~ Concentrations in [mg/l] where applicable D: Drinking water Golder Associates Africa, Pretoria
T Value exceeds recommended maximum limit EC [mS/m] - -
¥ Value exceeds maximum allowable limit Nitrate as N E Eg;;ggnt P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock Assocmtes Project No.: 11613568
X: Other source

Page 1




GERRIE CLOETE - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BDX0014 |SD1-GAA148 |RE267/0 |ARRIESFONTEIN B 28.2801896723.76801000Y 1427.40 0.14 165 40.00 3.42 0 0
2823BDX0015 |[SD1-GAA149 |RE267/0 |ARRIESFONTEIN B 28.2800696723.76747000Y 1427.80 0.19 165 9.14 3.74
2823BDX0016 |SD1-GAA150 |RE267/0 |ARRIESFONTEIN FOUNTAIN F 28.2795696723.76896000] 1423.20
2823BDX0017 |[SD1-GAA151 |RE267/0 |ARRIESFONTEIN B 28.2760396723.78020000Y 1422.74 165
2823BDX0018 |[SD1-GAA152 |RE267/0 |ARRIESFONTEIN B 28.28499967]23.775380001 1422.99 0.15 165 2.31
2823BDX0019 |[SD1-GAA153 |RE267/0 |ARRIESFONTEIN B 28.3012096723.76636000Y 1424.72 0.25 165 30.50
SUMMARY: Site Type: Maximum: 40.00 30.50
B = Borehole ini : 9.14 2.31
X F = Fountain / Spring Minimum:
Nr. of sites: 6 sum:
Average: 24.57 9.99

Page 1

NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle

(based on test pumping result)

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

=
? Golder
Associates  project No.: 11613568
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HANNES CORNELISSEN - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0132 |[SD1-GAA177 |RE505/0 [INGLEWOOD B | 28.47628967]23.530900001] 1435.50 0.15 165 30.00 17.10
2823BCX0133 |SD1-GAA178 |RE505/0 |INGLEWOOD B 28.4775296723.531330001f 1437.00 0.24 165 17.13
2823BCX0134 |[SD1-GAA179 |RE505/0 [INGLEWOOD B | 28.49965967]23.528540001] 1433.70 0.16 165 20.18
2823BCX0135 |[SD1-GAA180 |RE505/0 [INGLEWOOD B | 28.49396967]23.547310001] 1433.40 165 40.00
2823BCX0136 |[SD1-GAA181 |RE505/0 |INGLEWOOD B 28.49398967]23.547440001f 1433.30 165 40.00
2823BCX0137 |[SD1-GAA182 |RE505/0 [INGLEWOOD B | 28.49306967]23.547690001] 1431.40 0.18 140 40.00 10.94
SUMMARY: Site Type: Maximum: 40.00 20.18
B = Borehole Minimum: 30.00 10.94
Nr. of sites: 6 sum:
Average: 37.50 16.34
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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HANNES CORNELISSEN - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0132 Number: SD1-GAA177 Site Name: INGLEWOOD

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA177 20120216 0800 7.7 86.4 1 562 t 114 42.8 25.6 4.88 19.5 382 57.1 42.2 3.74 0.174

. . . . . . Sample Type Code Explanation: . . .
?sz'stgggggargi-oifn‘fsngoédhlrln”;imfrgsnlﬁnf?tpt'0" ggnlcnfg%t'ons in [mg/l] where applicable D: Drinking water = Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001

R: Rock L7 Associates Project No.: 11613568

Page 1 X: Other source

May 14 Report No. 11613568-12708-4
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HANNES MEYER - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0079 |[SD1-GAA081 |458/13 CARTER BLOCK PTN. ROLPAN B | 28.41705967]23.530390001] 1441.10 165
2823BCX0080 |[SD1-GAA082 [458/13 CARTER BLOCK PTN. ROLPAN B 28.4444696723.561550001 1437.60 165
2823BCX0081 |[SD1-GAA084 1458/13 CARTER BLOCK PTN. ROLPAN W | 28.44466967/23.56174000] 1438.10 0.10 6.55
2823BCX0082 |[SD1-GAA085 |458/13 CARTER BLOCK PTN. ROLPAN B | 28.44552967]23.563150001] 1437.80 0.22 165 9.93
SUMMARY: Site Type: Maximum: 9.93
B = Borehole ini . 6.55
i . W = Well point Minimum:
Nr. of sites: 4 sSum:
Average: 8.24
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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HANNES MEYER - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0082 Number: SD1-GAA085

Site Name: CARTER BLOCK PTN. ROLPAN

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA085 20120216 0800 7.79 95.2 t 656 T 104 52.5 37.2 9.2 24.6 376 7.7 47.8 8.88 0.379
?r\‘/zmistg(?ézzga:redcioiqAn?Snfé’édhlrln”;i%&orgslilﬁn’?tption gg”[?sg;ﬁ]tions in [mg/l] where applicable S?mg:?na/ﬁg \(IlvgctJ:rExplanation: e Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet g GOlder Fax: 012 - 364 4001

R: Rock 4 f .

R: Rock Associates Project No.: 11613568

X: Other source

Page 1
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0209 Number: SD1-39 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.402400 Reg./BB.: Topo-set.: Depth [m]: 72.00
Longitude [°]: 23.532620 GN Site status: Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1442.98 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: c92C
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 06/07/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
ot Pttt
0§~ I 203 CALCRETE: Light, fine, _0
23 I — -
1 — i
65' CLAY: Light red, very fine; Calcrete _5
85' o GRAVEL: Brownish yellow, fine; Banded Ironstone and Chert |
lOé . fragments 10
124 - i
E = B
14? ] CLAY: Brownish yellow, 15
165 == .
183 | 165 I N
204 e 20
224 v S -
24; o DOLOMITE: Grey, very fine fractured weathered,; o5
26; WAD: Dark brown, fine; i
28; CLAY: Light brown, very fine; :
304 i _ 30
32; DOLOMITE: Light grey, very fine, very fractured weathered; l-
'g' 3 % : :: : :: : : WAD: Dark brown, fine; : g
= 1 203 o s DOLOMITE: Light grey, very fine, very weathered fractured; 35 o]
£ 364 R
8 38; | I ':':': ': I E
405 i i 11/ T e DOLOMITE: Light grey, very fractured cross-bedded; 40
42—; | I - : - : ': ': i
= | I I T ! I I| ! T B
4 E ‘ ‘ T DOLOMITE: Light grey, slightly fractured fresh; a5
463 | I I : I : .: I : i
E | I LT TT L
483 | | e A
o] | | e 50
B | i L T . T II . T B
521 | | LT i
E 165 T i
s 0 T 55
> ; ! ! : :: : :: : : DOLOMITE: Light grey, very fine, very fractured :
58§ ‘ ‘ T :, : ,: T : cross-bedded,; -
60; ‘ ‘ o DOLOMITE: Light grey, very fine fractured cross-bedded; 60
621 ! ‘ e i
645 ‘ ‘ : ': L :' ,I' DOLOM!TE: Light grey, very fine, slightly fractured fresh; L
E ‘ ‘ ,:,:,:,: Chert Rich 165
663 | I T LT l-
E | I TTTT -
685 ‘ ‘ e i
7 ; : : .:.:.:.: 70
724 | | i o B
COMMENT: ’ Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
Associates Project No.: 11613568
Page 1
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Borehole Construction and Geological Log Date compiled: 18/09/2013

Page 1

'__'F# P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
g‘é‘ FGolder  Fax 012-364 2001

|/ Associates Project No.: 11613568

BASIC SITE INFORMATION: Site Identifier: 2823BCX0208 Number: SD1-38 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.402510 Reg./BB.: Topo-set.: Depth [m]: 70.00
Longitude [°]: 23.531990 GN Site status: Unused Col. ht. [m]: 0.49
=Nr.:
Altitude [m]: 1443.05 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: c92C
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 09/07/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
Dt dud |
0§~ I 254 CALCRETE: Light, fine; 0
23 I — |
PE| — _5
63 — -
& — [
105 F10
12] — i
144 I e
164 165 — ;
183 I
20% ) CLAY: Brownish yellow, very fine; 120
224 S A
24} = i
B ] 25
26§ CLAY: Dark brown, very fine; |
283 L
30§ ) CLAY: Brownish yellow, very fine; 130
— 323 S !
E. 34 o F &
£ 0= s 35 %
364 | [ M Lz
[a)] 38; i i ] I =
40; : : ] DOLERITE: Light brown, fine, very weathered :‘40
423 ‘ | [165 clavey C
44; : : DOLERITE: Greenish grey, fine fractured; 45
a1 -
E DOLERITE: Greenish grey, fine, slightly B
48§ : : fractured fresh; L
504 \ \ 50
52_:. | | DOLERITE: Grey, fine, slightly fractured fresh; L
541 -
E 65
56§ 165 DOLERITE: Grey, fine fresh; |
583 = L
60§~ 60
62—§~ L
644 C
6 65 65
| ANt i
e [
704 70
COMMENT: Golder Associates Africa, Pretoria
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HENNIE VAN ZYL - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0070 [SD1-GAA072 |RE458/6 |[CARTER BLOCK PTN. BEADLE B | 28.32045967]23.565940001 1440.80 0.28 165 50.00 6.53
2823BCX0071 |SD1-GAA073 |RE458/6 |CARTER BLOCK PTN. BEADLE B 28.3215696723.564810001 1442.40 0.48 165 50.00 6.52 3.61
2823BCX0072 |[SD1-GAA074 |RE458/6 |CARTER BLOCK PTN. BEADLE B 28.32472967/23.56469000] 1446.10 165 50.00 7.09 0.10
2823BCX0073 [SD1-GAA075 |RE458/6 |[CARTER BLOCK PTN. BEADLE B | 28.31804967|23.546440001 1450.90 0.20 254 46.00 16.80 16.67
2823BCX0075 |[SD1-GAA077 |RE458/6 |CARTER BLOCK PTN. BEADLE B 28.31891967]23.545860001f 1450.50 0.24 165 23.00 16.21 27.78 6.94 48 1199.23
2823BCX0076 [SD1-GAA078 |RE458/6 |[CARTER BLOCK PTN. BEADLE B | 28.31943967]23.545730001 1449.00 0.43 165 46.00 16.27 27.78
2823BCX0077 |SD1-GAA079 |RE458/6 |CARTER BLOCK PTN. BEADLE B 28.32383967]23.545480001 1448.80 0.20 203 38.00 16.00 5.56
2823BCX0078 |SD1-GAA080 |RE458/6 |CARTER BLOCK PTN. BEADLE B 28.3181896723.53948000] 1446.60 0.19 165 50.00 14.41 5.56
SUMMARY: Site Type: Maximum: 50.00  16.80 27.78 6.94 1199.23
B = Borehole Minimum: 23.00 6.52 0.10 6.94 1199.23
Nr. of sites: 8 Sum: 87.04 6.94 1199.23
Average: 44.13 12.48 12.43 6.94 1199.23
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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HENNIE VAN ZYL - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0075 Number: SD1-GAA077 Site Name: CARTER BLOCK PTN. BEADLE

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA077 20120216 0800 7.56 66.4 432 104 25.7 13.1 2.05 12 271 37 59.3 3.66 0.105
Site Identifier: 2823BCX0077 Number: SD1-GAA079 Site Name: CARTER BLOCK PTN. BEADLE
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA079 20120216 0800 7.54 56.5 452 96.8 243 12.1 1.91 12.7 207 35.9 55.1 3.96 <0.1
. . . . . . Sample Type Code Explanation: . . .
Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable D: Drinking water Golder Associates Africa, Pretoria
T Value exceeds recommended maximum limit EC [mS/m] - .
t Value exceeds maximum allowable limit Nitrate as N E Eg;;ggnt P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock Assoc]ates Project No.: 11613568
X: Other source

Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0074 Number: SD1-GAA076 Site type: Borehole
Distr./Farm No.: RE458/6  Site Name/Descr.. CARTER BLOCK PTN. BEADLE
Latitude [°]: 28.318570|| Alt. No. 1: Diam. [mm]: 153 || Water lev. [m]: 15.46
Longitude [°]: 23.545970 || Alt. No. 2: Depth [m]: 24.34|| WL status: Static
Altitude [m]: 1445.60| Rep. inst.. GOLD Col. ht. [m]: 0.53|| Date WL meas.: 20121023
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: . . .
Type of Inst.: No information Pulley Diam. [mm]: Site Status:  No information
Manufacturer: Depth to Intk. [m]: Purpose: No information
—Engine: - Consumer:  No information
Manufacturer: Power Rating [kW]
Type of Power:  No information Pulley Diam. [mm]: Application:  No information
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 23.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.54 Na: 12.4 Cl: 36.4 Langel.: 0.32 E.Coli: 0
EC: [mS/m] 67.1 K: 1.82 NO3 as N: 3.5 Aggr-Ind: 12.38 Faec. co: 0
TDS: 462 Si: 13.3 SO4: 57.6 lon-bal: 1.49 Total Co: 0
T. Alk.: 268 Al: <0.05 F: 0.111 CaCos3: 37462 SPC: 0
Ca: 103 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 28.6 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121023 60 23.80 1.80 1.43
STEP TEST STEP 2 20121023 60 23.80 4.1 251
STEP TEST STEP 3 20121023 60 23.80 10.65 528 113 79 240
CONSTANT 20121023 720 23.80 9.05 311 0.09 97 720
N Golder Associates Africa, Pretoria
;.% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é E Golder  Fax 012-364 4001
7 Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 2012/11/01

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0074 Number: SD1-GAAO76 Site type: Borehole
Distr./Farm No.: RE458/6 Site Name/Des.: CARTER BLOCK PTN. BEADLE
Latitude [°] 28.318570 || Alt. No. 1: Diam. [mm]: 153 || Water lev. [m]: 15.46
Longitude [°] 23.545970 || Alt. No. 2: Depth [m]: 24.34 || Piezometer: 0
Altitude [m]: 1445.60 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20121023
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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16 b oo i H
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T 1A RIS
£ 175 b oo i H
E ] [ e e e e A N N
> A A=A A H
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& & & dbddhddhh g
3§ SENEEt
L ananaanl

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 23.80 20121023 1125 20121023 1915
GOLD Constant rate test 23.80 20121023 1930 20121024 1930
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d] Storat. Qfst
STEP TEST STEP 1 1125 60 23.80 1.80 1.43 1.26
STEP TEST STEP 2 1225 60 23.80 411 2.51 1.64
STEP TEST STEP 3 1325 60 23.80 10.65 5.28 1.13 79 240 2.02
CONSTANT 1930 720 23.80 9.05 3.11 0.09 97 720 291
N Golder Associates Africa, Pretoria
;'% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.16 Idwala Mine
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IDWALA MINE - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BA00046 |SD1-GAA262 [304 OUPLAAS - MAIN WATER HOLE B | 28.20885967]23.526060001] 1467.80 203 36.00 10.94
2823BAX0020 |SD1-GAA261 |304 OUPLAAS - MAIN WATER HOLE B 28.2124796723.52394000] 1476.30 235 203 12.04
SUMMARY: Site Type: Maximum: 36.00 1204
B = Borehole Minimum: 36.00 10.94
Nr. of sites: 2 Sum:
Average: 36.00 11.49
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.17 |.H. Vermeulen
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IH VERMEULEN - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0015 [SD1-GAA015 |RE300/4 |ENGLAND B | 28.32416967]23.621870001 1443.80 0.48 165 31.60 10.72
2823BCX0016 |[SD1-GAA016 |RE300/4 |ENGELAND B 28.30435067]23.653700201 1442.50 165
SUMMARY: Site Type: Maximum: 31.60 10.72
B = Borehole Minimum: 31.60 10.72
Nr. of sites: 2 Sum:
Average: 31.60 10.72
Golder Associates Africa, Pretoria
NYcl)E;II—dE represents cumulative blow yield —— P O Box 13776, Hatfield, 00285
The recommended abstraction ("Rec. abs.") AV G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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IH VERMEULEN - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0015 Number: SD1-GAA015

Site Name: ENGLAND

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA015 20121008 1150 7.55 70.1t 468 98.9 35.9 11.2 3.03 21.2 303 56.2 16.5 6.66 0.153
?k\]/er;ﬁistry Stagdard: SABS fdordhuman conslymtption ggn[ceg;ra]tions in [mg/l] where applicable gamg:?nlyllgg \(,:vg(tj:rExplanation: N Golder Associates Africa, Pretoria
alue exceeds recommended maximum limi mS/m . " -
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock I7 Associates Project No.: 11613568
X: Other source

Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.18 Julius Gers
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J GERS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00061 |[SD1-GAA209 |513/2 PAPKUIL B | 28.46573967]23.669070001] 1423.40 165 14.70 3.80
2823BC00067 |[SD1-GAA210 [513/2 PAPKUIL B | 28.48144967|23.676080001 1423.00 0.10 165 8.09
2823BC00068 |[SD1-GAA207 |513/2 PAPKUIL B | 28.47946967]23.673830001] 1420.20 165 0.56
2823BC00069 |[SD1-GAA206 |[517/2 POENSKOPKRAAL-TBC B | 28.48895967]23.645540001] 1414.50 165
2823BC00074 |SD1-GAA205 |RE512/0 |KLEIN PAPKUIL B 28.4844296723.718930001f 1401.03 165 7.70
2823BC00075 |[SD1-GAA204 |RE512/0 |KLEIN PAPKUIL B | 28.49400967]23.693370001] 1401.69 165 7.59
2823BC00077 |[SD1-GAA212 [512/0 KLEIN PAPKUIL B 28.4968096723.691960001f 1399.56 165 5.74
2823BC00079 |SD1-GAA211 [512/0 KLEIN PAPKUIL F 28.4990796723.690650001 1400.74 1.43
SUMMARY: Site Type: Maximum: 1470 8.09
B = Borehole ] Minimum: 14.70 0.56
. F = Fountain / Spring
Nr. of sites: 8 Sum:
Average: 14.70 4.99
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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J GERS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BC00077 Number: SD1-GAA212

Site Name: KLEIN PAPKUIL

Samp. Nr./Type Date/Time samp. pH EC TDS Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA212 20120327 1530 7.75 75.2 1 562 t 43.4 28.5 10.2 19.1 285 66.4 43.8 3.98 0.148
Site Identifier: 2823BC00079 Number: SD1-GAA211 Site Name: KLEIN PAPKUIL

Samp. Nr./Type Date/Time samp. pH EC TDS Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA211 20120327 1515 7.7 76.6 T 552 t 42.7 26.7 4.33 18.9 321 61 40.7 2.08 0.196

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable
T Value exceeds recommended maximum limit EC [mS/m]

¥ Value exceeds maximum allowable limit Nitrate as N

! Value exceeds recommended minimum limit

i Value exceeds minimim allowable limit

Page 1

Sample Type Code Explanation:
D: Drinking water
E: Effluent
K: Sewage
0: Organic
P: Pressed or pellet
R: Rock

S: Soil

X: Other source

Golder Associates Africa, Pretoria

Tel: 012 - 364 4000
Fax: 012 - 364 4001

Golder

.? P O Box 13776, Hatfield, 00285

I7 Associates Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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JACQUES JACOBS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823DAX0005 |[SD1-GAA163 |RE517/0 |HUISTENBOSCH B | 28.53810967]23.615180001] 1414.10 0.08 165 5.03
2823DAX0006 |[SD1-GAA164 |RE517/0 |HUISTENBOSCH B 28.5377396723.615440001 1414.06 165
2823DAX0007 |[SD1-GAA165 |RE517/0 |HUISTENBOSCH B 28.5375196723.61546000Y 1414.12 0.14 165 4.77 O 0
2823DAX0008 |SD1-GAA166 |RE517/0 |HUISTENBOSCH B | 28.53256967]23.631410001] 1411.37 0.25 165 4.74
2823DAX0009 |[SD1-GAA167 |RE517/0 |HUISTENBOSCH B 28.52302967]23.622580001f 1410.50 165
2823DAX0010 |[SD1-GAA168 |RE517/0 |HUISTENBOSCH B | 28.53581967]23.616780001] 1409.20 165
SUMMARY: Site Type: Maximum: 5.08
B = Borehole Minimum: 474
Nr. of sites: 6 sum:
Average: 4.85
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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JOHAN DU PLESSIS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823DAX0001 [SD1-GAA131 [517/3 POENSKOPKRAAL B | 28.50542967]23.652060001 1411.20 1.25 165 5.04
2823DAX0002 |[SD1-GAA132 [517/3 POENSKOPKRAAL B 28.50523967/23.651580001f 1410.20 165
2823DAX0003 [SD1-GAA133 [517/3 POENSKOPKRAAL B | 28.50264967]23.649850001 1409.20 165
2823DAX0004 [SD1-GAA134 [517/3 POENSKOPKRAAL B | 28.51435967]23.638260001 1411.30 0.19 165 5.46
SUMMARY: Site Type: Maximum: 5.46
B = Borehole Minimum: 5.04
Nr. of sites: 4 sSum:
Average: 5.25
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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JOHAN DU PLESSIS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823DAX0004 Number: SD1-GAA134

Date/Time samp. pH EC TDS Ca

Samp. Nr./Type

Site Name: POENSKOPKRAAL

Mg Na

K

Si

T. Alk.

Cl

SO4 NO3as N

F

SD1-GA134 20120216 0800 7.57 94t 674 120

65.9 20.8

1.19

24.6

461

52.9

42.3 2.94

0.268

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:

Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

Golder

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

'.f‘_'_ .
17 Associates Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.21 Johan Faihst

May 2014 @Gﬂl{lﬂ
Report No. 11613568-12708-4 22 Associates



Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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JOHAN FAIHST - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Waterl. | Yield[l/s] Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0093 |[SD1-GAA102 |RE458/8 |CARTER BLOCK PTN. SILVER STREAMS B 23.583400001 1439.90 0.36 165 40.00 6.49
2823BCX0095 |[SD1-GAA104 |RE458/8 |CARTER BLOCK PTN. SILVER STREAMS 23.580820001 1440.40 0.12 165 12.18
2823BCX0097 |SD1-GAA106 |RE458/8 |CARTER BLOCK PTN. SILVER STREAMS B 23.581580001 1444.40 0.27 165 35.00 10.83 0.33 2 2.38
SUMMARY: Site Type: Maximum: 40.00 12.18 0.33 2.38
B = Borehole Minimum: 35.00 6.49 0.33 2.38
Nr. of sites: 3 Sum: 0.33 2.38
Average: 37.50 9.83 0.33 2.38
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0091 Number: SD1-GAA100 Site type: Borehole

Distr./Farm No.: RE458/8  Site Name/Descr.: CARTER BLOCK PTN. SILVER STREAMS

Latitude [°]: 28.347770 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]:
Longitude [°]: 23.579310 || Alt. No. 2: Depth [m]: 40.00 || WL status:
Altitude [m]: 1445.10 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  Dry
Manufacturer: CW5 Depth to Intk. [m]: 13.85 Purpose:

—Engine: Consumer:

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:

WATER CHEMISTRY:

Sample No.: Date sampled: Depth sampl. [m]: Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: Na: Cl: Langel.: E.Coli:
EC: [mS/m] K: NO3 as N: Aggr-Ind: Faec. co:
TDS: Si: SO4: lon-bal: Total Co:
T. Alk.: Al: F: CaCoOa3: SPC:
Ca: Fe: Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 0

Note: 1. This borehole collapsed. Pulling out pipes 13.85m.
2. Borehole is Dry.
3. The Windmill is not working. Poor condition.

o Golder Associates Africa, Pretoria
s P O Box 13776, Hatfield, 00285
A Tel: 012 - 364 4000

éJ ?Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0092 Number: SD1-GAA101  Site type: Borehole

Distr./Farm No.: RE458/8  Site Name/Descr.. CARTER BLOCK PTN. SILVER STREAMS

Latitude [°]: 28.360460 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 17.76
Longitude [°]: 23.565180 || Alt. No. 2: Depth [m]: 23.65|| WL status: Static

Altitude [m]: 1446.14 | Rep. inst.. GOLD Col. ht. [m]: 0.43|| Date WL meas.: 20121017
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

TF;/L;JZ%f Inst.: Windpump Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: No information

7523&?:::turer: Power Rating [kW] Consumer: No information

Type of Power:  Wind Pulley Diam. [mm]: Application:  No information

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 23.10 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 6.91 Na: 28.2 Cl: 202 + Langel.: 026 E.Coli: 0
EC: [mS/m] 154 1 K: 11 NO3 as N: <0.3 Aggr-Ind: 12.42 Faec. co: 0
TDS: 1030 t Si: 22.8 SO4: 25.3 lon-bal: -4.63 Total Co: 0
T. Alk. 529 Al: <0.05 F: <0.1 CaCoa3: 807.44  SPC: 0
Ca: 244 1 Fe: 1.02¢ Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 48.3 Mn: 15% ! Value exceeds recommended minimum limit  Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121017 28 23.10 0.50 534 0.08 99 60
PUMP INLET 20121017 12 23.10 0.12 5.34
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 0

Note: 1. Bee's in borehole

N Golder Associates Africa, Pretoria

ﬁ P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000

é’é E Golder  Fax 012-364 4001
7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/29

BASIC SITE INFORMATION: Site Identifier: 2823BCX0092 Number: SD1-GAA101 Site type: Borehole

Distr./Farm No.: RE458/8 Site Name/Des.: CARTER BLOCK PTN. SILVER STREAMS

Latitude [°] 28.360460 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 17.76
Longitude [°] 23.565180 || Alt. No. 2: Depth [m]: 23.65 || Piezometer: 0
Altitude [m]: 1446.14 || Rep. inst.: GOLD Col. ht. [mm]: 0.43 || Date WL meas.: 20121017

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

2263
2283

23

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 23.10 20121017 0720 20121017 0848
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m%d] [m/d] Storat. Q/st
STEP TEST STEP 1 0720 28 23.10 0.50 5.34 0.08 99 60 0.09
PUMP INLET 0848 12 23.10 0.12 5.34 0.02
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0096 Number: SD1-GAA105  Site type: Borehole
Distr./Farm No.: RE458/8  Site Name/Descr.. CARTER BLOCK PTN. SILVER STREAMS
Latitude [°]: 28.353740|| Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 11.00
Longitude [°]: 23.580790 || Alt. No. 2: Depth [m]: 56.04 || WL status: Static
Altitude [m]: 1440.17| Rep. inst.. GOLD Col. ht. [m]: 0.30|| Date WL meas.: 20121018
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  In use
Manufacturer: SPERONI Depth to Intk. [m]: 29.68 Purpose: Production (water supply)
—Engine: Consumer:  Non-urban
Manufacturer: Power Rating [kW] 11 !
Type of Power:  Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 50.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.89 Na: 54.1 Cl: 187 Langel.: -0.23 E.Coli: 0
EC:[mS/m] 137t K: 8.33 NO3 as N: 23t Aggr-Ind: 11.89 Faec. co: 0
TDS: 1010 t Si: 19.6 SO4: 101 lon-bal: -24.97 Total Co: 0
T. Alk.: 335 Al: <0.05 F: 0.132 CaCos3: 343.76  SPC: 0
Ca: 12 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 76.3 T Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121018 60 50.80 0.63 1.89
STEP TEST STEP 2 20121018 60 50.80 1.16 4.86
STEP TEST STEP 3 20121018 60 50.80 2.10 14.33
STEP TEST STEP 4 20121018 16 50.80 3.14 3980 043 99 210
PUMP INLET 20121018 24 50.80 1.97 39.80
CONSTANT 20121019 720 50.80 1.41 974 046 95 720
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 8 0.42
N Golder Associates Africa, Pretoria
’4'% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é E Golder  Fax 012-364 4001
7 Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 2012/10/26

BASIC SITE INFORMATION:

Site Identifier:

2823BCX0096 Number:

SD1-GAA105

Site type: Borehole

Distr./Farm No.: RE458/8 Site Name/Des.: CARTER BLOCK PTN. SILVER STREAMS
Latitude [°] 28.353740 || Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 11.00
Longitude [] 23.580790 || Alt. No. 2: Depth [m]: 56.04 || Piezometer: 0
Altitude [m]: 1440.17 || Rep. inst.: GOLD Col. ht. [mm]: 0.30 || Date WL meas.: 20121018
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 50.80 20121018 1105 20121018 1751
GOLD Constant rate test 50.80 20121019 0710 20121020 0710
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [mM] % [min] [m%d] [m/d] Storat. Q/st
STEP TEST STEP 1 1105 60 50.80 0.63 1.89 0.33
STEP TEST STEP 2 1205 60 50.80 1.16 4.86 0.24
STEP TEST STEP 3 1305 60 50.80 2.10 14.33 0.15
STEP TEST STEP 4 1405 16 50.80 3.14 39.80 0.43 99 210 0.08
PUMP INLET 1751 24  50.80 1.97 39.80 0.05
CONSTANT 0710 720 50.80 1.41 9.74 046 95 720 0.14
Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
’ Tel: 012 - 364 4000
- Golder  Fax 012- 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0098 Number: SD1-GAA107  Site type: Borehole

Distr./Farm No.: RE458/8  Site Name/Descr.. CARTER BLOCK PTN. SILVER STREAMS

Latitude [°]: 28.345070|| Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 14.69
Longitude [°]: 23.569970 || Alt. No. 2: Depth [m]: 30.20|| WL status: Static
Altitude [m]: 1444 .29 | Rep. inst.. GOLD Col. ht. [m]: 0.31|| Date WL meas.: 20121020
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: FRANKLIN Depth to Intk. [m]: 29.52 Purpose: Standby
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 26.10 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.64 Na: M1t Cl: 310 1 Langel.: 0.48 E.Coli: 0
EC:[mS/m] 167 t K: 14.2 NO3 as N: 145t Aggr-Ind: 12.63 Faec. co: 0
TDS: 1270 t Si: 18.7 SO4: 207 t lon-bal: 1.35 Total Co: 0

T. Alk.: 247 Al: <0.05 F: 0.127 CaCos3: 718.34  SPC: 0
Ca: 159 t Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 78.2 T Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121020 20 26.10 0.53 11.41 0 100 40

PUMP INLET 20121020 10 26.10 11.41

N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é E Golder  Fax 012-364 4001
7 Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT Date compiled: 2012/10/26

BASIC SITE INFORMATION: Site Identifier: 2823BCX0098 Number: SD1-GAA107 Site type: Borehole

Distr./Farm No.: RE458/8 Site Name/Des.: CARTER BLOCK PTN. SILVER STREAMS

Latitude [°] 28.345070 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 14.69
Longitude [] 23.569970 || Alt. No. 2: Depth [m]: 30.20 || Piezometer: 0
Altitude [m]: 1444.29 || Rep. inst.: GOLD Col. ht. [mm]: 0.31 || Date WL meas.: 20121020

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

©

N

N
=

Water level in [m]
S
—

22.
2

23, \ ,l

24, /

25. /

2 'S
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 26.10 20121020 1330 20121020 1430
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [ml % [min] [m#d] [m/d] Storat. Q/st
STEP TEST STEP 1 1330 20 26.10 0.53 11.41 0 100 40 0.05
PUMP INLET 1430 10 26.10 11.41 0.00
Golder Associates Africa, Pretoria
g P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
- Golder  Fax 012- 364 4001
Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0099 Number: SD1-GAA108  Site type: Borehole

Distr./Farm No.: RE458/8  Site Name/Descr.. CARTER BLOCK PTN. SILVER STREAMS

Latitude [°]: 28.340710|| Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 22.02
Longitude [°]: 23.533200 || Alt. No. 2: Depth [m]: 39.00|| WL status: Static
Altitude [m]: 1444.99| Rep. inst.. GOLD Col. ht. [m]: 0.33|| Date WL meas.: 20121020
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: PECIPROCAL CYLINDE Depth to Intk. [m]: 37.40 Purpose: Production (water supply)
—Engine: Consumer:  Non-urban

Manufacturer: Power Rating [kW] 0.5 !

Type of Power:  Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 36.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.71 Na: 24.4 Cl: 90.2 Langel.: 0.61 E.Coli: 0
EC: [mS/m] 86.3 1 K: 2.7 NO3 as N: 6 Aggr-Ind: 12.69 Faec. co: 0
TDS: 656 T Si: 17.6 SO4: 46.2 lon-bal: 2.95 Total Co: 0

T. Alk.: 297 Al: <0.05 F: 0.103 CaCos3: 467.48 SPC: 0
Ca: 130 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 34.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121020 60 36.00 0.55 1.08

STEP TEST STEP 2 20121020 60 36.00 1.03 1.20

STEP TEST STEP 3 20121020 60 36.00 1.63 2.74

STEP TEST STEP 4 20121020 30 36.00 5.22 13.34 100 7

PUMP INLET 20121020 25 36.00 3.06 13.98

CONSTANT 20121020 720 36.00 2.83 1.24 100 3

N Golder Associates Africa, Pretoria
;.% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é E Golder  Fax 012-364 4001
7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/26
BASIC SITE INFORMATION: Site Identifier: 2823BCX0099 Number: SD1-GAA108 Site type: Borehole
Distr./Farm No.: RE458/8 Site Name/Des.: CARTER BLOCK PTN. SILVER STREAMS
Latitude [°] 28.340710 || Alt. No. 1: Diam. [mm]: 170 || Water lev. [m]: 22.02
Longitude [] 23.533200 || Alt. No. 2: Depth [m]: 39.00 || Piezometer: 0
Altitude [m]: 1444.99 || Rep. inst.: GOLD Col. ht. [mm]: 0.33 || Date WL meas.: 20121020
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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Time [min]
Constant Rate Test
2.4
222]
23]
E 224
£ 25
T 226]
E 22 % \\
= »d] [ - —
23] I S S
2.4 -
2.2 i
] +—
° 8 N 8 § 8§ 8 §8EEEN
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 36.00 20121020 0720 20121020 1057
GOLD Constant rate test 36.00 20121020 1200 20121021 0003
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [ml % [min] [m#d] [m/d] Storat. Q/st
STEP TEST STEP 1 0720 60 36.00 0.55 1.08 0.51
STEP TEST STEP 2 0820 60 36.00 1.03 1.20 0.86
STEP TEST STEP 3 0920 60 36.00 1.63 2.74 0.59
STEP TEST STEP 4 1020 30 36.00 5.22 13.34 100 7 0.39
PUMP INLET 1057 25 36.00 3.06 13.98 0.22
CONSTANT 1200 720 36.00 2.83 1.24 100 3 2.28
Golder Associates Africa, Pretoria
] P O Box 13776, Hatfield, 00285

“’ Tel: 012 - 364 4000
“Golder  Fax 012- 364 4001

Associates Project No.: 11613568
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KEITH WILLIAMS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0083 |[SD1-GAA088 [297/1 IARBEIDSLOON B | 28.33040967]23.742390001] 1421.80 165 30.00
2823BCX0084 |[SD1-GAA089 [297/1 IARBEIDSLOON B | 28.33203967]23.738830001] 1423.30 0.13 165 3.36
2823BDX0001 |[SD1-GAA083 [297/1 IARBEIDSLOON B | 28.31680967]23.756720001 1423.15 0.10 165 30.00 4.48
2823BDX0002 |[SD1-GAA086 [297/1 IARBEIDSLOON B | 28.31685967]23.756730001] 1423.20 0.33 165 5.00 4.12
2823BDX0003 |[SD1-GAA087 [297/1 ARBEIDSLOON B 28.31889967]23.768240001f 1419.76 0.70 165 18.00 3.69
2823BDX0004 |[SD1-GAA090 [297/1 IARBEIDSLOON B | 28.32591967]23.757060001] 1420.94 165 18.00
SUMMARY: Site Type: Maximum: 3000 4.48
B = Borehole Minimum: 5.00 3.36
Nr. of sites: 6 sum:
Average: 20.20 3.91
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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KEITH WILLIAMS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BDX0001 Number: SD1-GAA083

Site Name: ARBEIDSLOON

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA083 20120216 0800 7.81 132 t 994 t 106 97.4 1 54 3.32 22.8 458 160 68.5 9.01 0.365
?r\‘/zmistg(?ézzga:redcioiqAn?Snfé’édhlrln”;i%&orgslilﬁn’?tption gg”[?sg;ﬁ]tions in [mg/l] where applicable S?mg:?na/ﬁg \(IlvgctJ:rExplanation: e Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet g GOlder Fax: 012 - 364 4001

R: Rock 4 f .

R: Rock Associates Project No.: 11613568

X: Other source

Page 1

May 14 Report No. 11613568-12708-4




VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.23 Kokkie York

May 2014 @Gﬂl{lﬂ
Report No. 11613568-12708-4 24 Associates



Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.

o T

| 'SD1-GAA020 W/
sn1.GAAoz\1 -k
SD1-GAA022

.

A263

B

Dy

iA
.’-’

7 SD1-GAA023 -

B N

MSTRYDRAN 506

‘i SD1-GAA017

./'

‘/301-24

ROOIPAN 507
Ptn. 1.

SD1-GAA001

2-SD1-GAA208

HUOIE i £07.7
SD1-GAA003, /. -

8D1:32
SD1-32M -
©“sD1328

SD1-GAA002’:3

et

North West

e
Northern Cape

Free State

Eastern Cape]

LEGEND

A Newly drilled borehole
@ Existing borehole survey
@ Existing borehole tested
Well point
[ Carter Block 458 Ptn 28
[ Carter Block 458 Ptn 16
Rooipan 507 Ptn 1

—— Main road

=== Secondary road

=== QOther road

— S

treet

— Rivers

- Dam

P

an

Marsh vlei

Kilometers

RESOURCES\NOTES

Coordinate System: GCS WGS 1984
Datum: WGS 1984

PROJECT

GW ASSESSMENT VGG SCHEME

TITLE

CARTER BLOCK PTN 16 & 28
ROOIPAN PTN 1

KOKKIE YORK
PROJECT No. 11613568 REV 0
SCALE  1:80000 A4
GIS MB 23/04/2014
CHECK DB 23/04/2014
REVIEW FW 23/04/2014

May 14 Report No. 11613568-12708-4

S G

é E older

‘5 Associates
Pretoria, South Africa

D1 3568\ARC MAP\ShapelTeWMXD 11615568, KoKk York A4 -mxd



KOKKIE YORK - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0005 |[SD1-GAA006 |[507/1 ROOIPAN PTN. OLIENSPRUIT B | 28.38934967]23.620650001] 1438.85 0.00 165 45.00 8.89
2823BCX0006 |[SD1-GAA005 |[507/1 ROOIPAN PTN. OLIENSPRUIT B | 28.38937967]23.620230001] 1436.06 0.33 160 38.31 10.90
2823BCX0007 |[SD1-GAA007 |RE458/3 |CARTERBLOCK PTN. DIKBOS B 28.3499796723.61845000] 1443.50 9.44
2823BCX0008 |[SD1-GAA008 |RE458/3 |CARTER BLOCK PTN. PAPKUIL B | 28.35547967]23.532430001] 1447.10 0.32 165| 130.00 15.40
2823BCX0022 |[SD1-GAA022 |RE45816 |CARTER BLOCK PTN. DIKBOS B 28.3781896723.610390001 1442.50 0.34 12.07
2823BCX0055 |[SD1-GAA057 458 CARTER BLOCK B | 28.35624967|23.532270001 1447.70 0.10 165 85.00 21.24
2823BCX0166 |[SD1-GAA220 [507 ROOIPAN PTN. OLIENSPRUIT B 28.36918967]23.654920001 1434.50 0.36 130 52.24 10.87
2823BCX0167 |[SD1-GAA221 |507 ROOIPAN PTN. OLIENHOUT B 28.3716196723.658120001 1436.30 165 10.04
SUMMARY: Site Type: Maximum:  130.00  21.24
B = Borehole Minimum: 38.31 8.89
Nr. of sites: 8 Sum:
Average: 7011  12.36
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0188 Number: SD1-14 Site type: Borehole
Distr./Farm No.: 508 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.385320 Reg./BB.: Topo-set.: Depth [m]: 67.50
Longitude [°]: 23.644800 GN Site status: Unused Col. ht. [m]: 0.45
-Nr.:
Altitude [m]: 1437.63 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 26/05/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P P ST T o
OE' I I OVERBURDEN: Dark brown; Calcrete _0
23 3
E CALCRETE: White, fine; I
; 1416 5
6 p— i
105 3,1 | 305 10
12_; -
144 v I
E 15
16§ -
18§~ N
20;' CLAY: Light brown, very fine; _20
2274 - - 3
244 L
E - - 25
265 CLAY: Brownish red, very fine; L
] 254 -
28§ o -
304 30
'g 32_:. CLAY: Light brown, very fine; | g
= ]
g 052
o 36¢ 2
38§~ L
40} 40
423 0.q01l/s I
3 | I
444 305 L
B 45
48§~ N
503 50
52 -
545 BANDED IRONSTONE: Brownish yellow, fine; |
E || fragments with Chert 65
564 T i
= | | T -
584 i i | l I 3
] T -
604 | iL_254 T ! T 60
62—:~ | I T BANDED IRONSTONE: Brownish yellow, fine; L
B | | [ 3
644 U L
‘. T 65
6y || Lt |
COMMENT: = Golder Associates Africa, Pretoria
—“.:“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
A = GOldel' Fax: 012 - 364 4001
I7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0188 Number: SD1-14 Site type: Borehole
Distr./Farm No.: 508 Site Name/Descr.:. ROOIPAN
Latitude [°]: 28.385320 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 14.53
Longitude [°]: 23.644800 || Alt. No. 2: Depth [m]: 67.50 || WL status: Static
Altitude [m]: 1437.63 ||Rep. inst.: GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20130606
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: ) Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-14 Date sampled: 20130608 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.69 Na: 5.85 Cl: 8.6 Langel.: 0.29 E.Coli:
EC: [mS/m] 44.6 K: 1.67 NO3 as N: 0.96 Aggr-Ind: 12.32 Faec. co:
TDS: 312 Si: 18.7 SO04: 7.44 lon-bal: 3.67 Total Co:
T. Alk.: 252 Al: <0.05 F: <0.1 CaCos3: 281.68 SPC:
Ca: 67.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 27.6 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
6.00 6.50 14.00 Notch (V- or U-notch)
43.00 43.50 0.00100 Notch (V- or U-notch) SEEPAGE
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 22.00 305 Steel Plain casing
0.00 55.00 254  Steel Plain casing
55.00 67.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T [m2d] Storage Comment
STEP TEST STEP 1 20130606 60 58.80 4.03 4.48
STEP TEST STEP 2 20130606 60 58.80 8.52 14.87
STEP TEST STEP 3 20130606 10 58.80 12.04 44.19 100 150
PUMP INLET 20130606 20 58.80 8.42 44.27
CONSTANT 20130606 2880 58.80 6.13 7.17 100 360
I Golder Associates Africa, Pretoria
—’if? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.-' Golder Fax: 012 - 364 4001
Assocmtes Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 18/09/2013

BASIC SITE INFORMATION: Site Identifier: 2823BCX0188 Number: SD1-14 Site type: Borehole

Distr./Farm No.: 508 Site Name/Des.: ROOIPAN

Latitude [°] 28.385320 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 14.53
Longitude [°] 23.644800 || Alt. No. 2: Depth [m]: 67.50 || Piezometer: 0
Altitude [m]: 1437.63 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20130606

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

H
A

Water level in [m]
$.8.5.8.8.8.8.8

Time [min]

Constant Rate Test

159

Water level in [m]

2

2

.
T P P P T P

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 58.80 20130606 0800 20130606 1240
GOLD Constant rate test 58.80 20130616 1400 20130618 2000
TESTING DETAILS: Durat. Depth to rzltse([:l?s-] Drawd. Recov. gleﬁ Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0800 60 58.80 4.03 4.48 0.90
STEP TEST STEP 2 0900 60 58.80 8.52 14.87 0.57
STEP TEST STEP 3 1000 10 58.80 12.04 44.19 100 150 0.27
PUMP INLET 1240 20 58.80 8.42 44.27 0.19
CONSTANT 1400 2880 58.80 6.13 7.17 100 360 0.85

o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
EGolder rax 012-364 4001
/' Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0189 Number: SD1-14S Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.385380 Reg./BB.: Topo-set.: Depth [m]: 18.00
Longitude [°]: 23.644760 GN Site status: Unused Col. ht. [m]: 0.60
-Nr.:
Altitude [m]: 1437.54 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 23/05/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
Pt f
of | __ 0
E I CALCRETE: White, fine clayey; -
0.5¢ i
= L &
154 — !
| — o
254 r
3_ 165 L 3
35— L i
4 — 4
454 i
5 — 5
55_ L I
65 — 6
651 | — i
7 i i L7
75 L -
o= § | | -
81 i i — 8
Eesi | — o
. | | -
£ o 8 ‘ ‘ 9 B
Q7 L I =
895 || | 3
104 | | L 10
10.5% : : L i
e | — 1
11'5? | | 165 L i
123 | I 12
12.5% ; ; I N
= | | — 13
13.54 ‘ ‘ i
E ! ‘ L I
143 | | 14
14_55. : : L r
154 \ \ — 15
1550 | | — -
16 || | 16
1654 || | — i
17_2. | | L :_17
1758 |y — ;
184 ‘ ‘ 18
COMMENT: = Golder Associates Africa, Pretoria
—‘Ff? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
% E Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
Page 1

WViay T4 REPOTtNO. TTOT3006-T27Uc~4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0189 Number:

SD1-14S

Site type: Borehole

Distr./Farm No.: 507 Site Name/Descr.:. ROOIPAN

Latitude [°]: 28.385380 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.24
Longitude [°]: 23.644760 || Alt. No. 2: Depth [m]: 18.00 || WL status: Static
Altitude [m]: 1437.54 ||Rep. inst.: GOLD Col. ht. [m]: 0.60 || Date WL meas.: 20130620
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-14S Date sampled: 20130713 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.76 Na: 7.3 Cl: 14.8 Langel.: -0.12 E.Coli:
EC: [mS/m] 35 K: 3.2 NO3 as N: <0.3 Aggr-Ind: 11.87 Faec. co:
TDS: 208 Si: 1.72 SO04: 141 lon-bal: -0.15 Total Co:
T. Alk.: 187 Al: <0.05 F: <0.1 CaCos3: 203.27 SPC:
Ca: 27.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 32.8 Mn: 0111 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 6.00 165 Steel Plain casing
6.00 18.00 165 Steel Perforated or slotted
. Golder Associates Africa, Pretoria
—’i?? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.-' Golder Fax: 012 - 364 4001
Assocmtes Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0186 Number: SD1-16 Site type: Borehole

Distr./Farm No.: Site Name/Des.: LIME ACRES

Region Type: Water supply authority Region Descr.: KGATELOPELE LM

Latitude [°]: 28.364280 Reg./BB.: Topo-set.: Depth [m]: 59.40
Longitude [°]: 23.597800 GoNF - Site status: Unused Col. ht. [m]: 0.60
Altitude [m]: 1441.14 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Construction and Geohydrological Legend

Hole 165—) Hole diameter [mm] Bentonite or clay
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 24/05/13 ] Sanitary seal
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P U LA I P |
OE 254 [r— CALCRETE: White, fine; ;O
2] 2
4 L 4
6% L 5-6
& — &
10: v — 10
129 L F12
14] — F14
16 — 116
18] — 18
20 — 20
22L§ ol1l/s CLAY: Brownish red, very fine; 5_22
: 1165 | E
244 F24
2% 203 -
26§ CLAY: Light brown, fine; ;"6
E 28] 28 &
< 4 F.2
% 30; CLAY: Light brown, very fine; with few BIS :30 z
o) 32_2 fragments 2—32 é‘
34] F34
36§ BANDED IRONSTONE: Brownish yellow, very fine; ;36
. [ o
383 2s T ! T 38
40 = |' j | F40
42] || I : F42
44 T, F44
46§ ! T l ;46
E L =
48 ! T | 48
E | I Ll F
sof |l Ll 50
E L - | L F
521 | [ 1016 [l F52
7 | | -
] [ E
54 o || | \ CAVITY: 54
1 i \ S
56 o \ 56
58§ ! ! \W e DOLOMITE: Grey, very fine; 5-58
COMMENT: P Golder Associates Africa, Pretoria
"E? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éj‘s EGolder  Faxo012-364 4001
I J Assocmtes Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:
Distr./Farm No.:

Site Identifier: 2823BCX0186 Number:
Site Name/Descr.: LIME ACRES

SD1-16 Site type: Borehole

Latitude [°]: 28.364280 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.28
Longitude [°]: 23.597800 || Alt. No. 2: Depth [m]: 59.40 || WL status: Static
Altitude [m]: 1441.14 ||Rep. inst.: GOLD Col. ht. [m]: 0.60 || Date WL meas.: 20130530
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-16 Date sampled: 20130501 Depth sampl. [m]: 52.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.42 Na: 23.3 Cl: 51.9 Langel.: 0.20 E.Coli:
EC: [mS/m] 73171 K: 4.16 NO3 as N: 541 Aggr-Ind: 12.26 Faec. co:
TDS: 504 t Si: SO4: 45.2 lon-bal: 0.96 Total Co:
T. Alk.: 296 Al: <0.05 F: <0.1 CaCoa3: 388.28 SPC:
Ca: 94.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 37.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
23.00 23.50 0.10 Notch (V- or U-notch)
53.00 55.00 10.00 Notch (V- or U-notch)
40.00 40.50 2.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 254  Steel Plain casing
0.00 47.00 165 Steel Plain casing
0.00 51.00 203 Steel Plain casing
47.00 59.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20130530 60 52.80 5.16 0.33
STEP TEST STEP 2 20130530 60 52.80 10.25 0.85
STEP TEST STEP 3 20130530 60 52.80 15.22 1.21
STEP TEST STEP 4 20130530 60 52.80 20.52 2.01 100 120
CONSTANT 20130530 2880 52.80 20.09 3.07 100 240 934
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 60.00 Electric motor 12 8.00 CLASSO 5.70 39.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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éJA F Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




PUMPING TEST REPORT Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0186 Number: SD1-16 Site type: Borehole

Distr./Farm No.: Site Name/Des.: LIME ACRES

Latitude [°] 28.364280 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.28
Longitude [] 23.597800 || Alt. No. 2: Depth [m]: 59.40 || Piezometer: 0
Altitude [m]: 1441.14 || Rep. inst.: GOLD Col. ht. [mm]: 0.60 || Date WL meas.: 20130530

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Time [min]

Constant Rate Test

| | | | [
T e S
N | | | | Fl
B T e oo SRR RRR R
S sl e o o . %
[ - | | | | |
> . | | | |
S [ [F B R
PE : S
e ERRREES RRRCRERRE
N | | | | |
e R S
-1 | | | | |
‘ 5 5 8 88
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 52.80 20130530 0800 20130530 1400
GOLD Constant rate test 52.80 20130530 1600 20130601 2000 934 4.00
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0800 60 52.80 5.16 0.33 15.64
STEP TEST STEP 2 0900 60 52.80 10.25 0.85 12.06
STEP TEST STEP 3 1000 60 52.80 15.22 1.21 12.58
STEP TEST STEP 4 1100 60 52.80 20.52 2.01 100 120 10.21
CONSTANT 1600 2880 52.80 20.09 3.07 100 240 934 6.54
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BCX0187 Number: SD1-16S Site type: Borehole
Distr./Farm No.: Site Name/Des.: LIME ACRES
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.364410 Reg./BB.: Topo-set.: Depth [m]: 16.00
Longitude [°]: 23.597880 ] Site status:  Unused Col. ht. [m]: 0.41
Altitude [m]: 1441.11 G Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- Casing (plain / perforated, sloted) 152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 24/05/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
0 1,2
OE | CALCRETE: White, fine; ;0
0.5 F0.5
15 &t
1.5] H1.5
2] Z
2.5 2.5
e 3
3.5 3.5
4 4
4.5 £4.5
5 165 ‘5
5.5 5.5
o] Fo
6.5 6.5
& -7
ET.5 759
%_ 8— 203 —8 g
8859 853
% =
o5t ||y o5
104 F10
10.5 ‘ ‘ F10.5
o 11
11.5 } } F11.5
12] | | F12
12.5] l l £12.5
13|l |2 F13
135 ‘ | £13.5
14 ! ! 14
145 || | 114.5
st 15
15.5] | | F15.5
16 ‘ ] F16
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823BCX0187 Number:

Site Name/Descr.: LIME ACRES

SD1-16S

Site type: Borehole

Latitude [°]: 28.364410
Longitude [°]: 23.597880
Altitude [m]: 1441.14

Alt. No. 1: Diam. [mm]:
Alt. No. 2: Depth [m]:
Rep. inst.: GOLD Col. ht. [m]:

165 || Water lev. [m]:
16.00 || WL status: Static
0.41 Date WL meas.: 20130524

9.67

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-16S Date sampled: 20130713 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.61 Na: 7.67 Cl: 15.8 Langel.: -0.45 E.Coli:
EC: [mS/m] 25.8 K: 3.82 NO3 as N: <0.3 Aggr-Ind: 11.50 Faec. co:
TDS: 156 Si: 0.88 SO4: 16.2 lon-bal: -0.69 Total Co:
T. Alk.: 110 Al: <0.05 F: <0.1 CaCoa: 126.87 SPC:
Ca: 28.1 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 13.8 Mn: 0.16 t I Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 10.00 165 Steel Plain casing
10.00 16.00 165 Steel Perforated or slotted
. Golder Associates Africa, Pretoria
—’i?? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823BCX0176 Number:

SD1-17

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.316070 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.44
Longitude [] 23.580260 || Alt. No. 2: Depth [m]: 57.60 || Piezometer: 0
Altitude [m]: 1435.15 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20130901

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]

Constant Rate Test

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 34.80 20130507 1330 20130507 1740
GOLD Constant rate test 34.80 20130508 0800 20130509 0930
GOLD Constant rate test 34.80 20130901 1000 20130904 1005 855 7.50
TESTING DETAILS: Durat. Depth to rlzlltzc[:lrl‘é] Drawd. Recov. gﬁ? Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1330 60 34.80 8.49 0.04 212.2
STEP TEST STEP 2 1430 60 34.80 16.50 0.08 206.2
STEP TEST STEP 3 1530 60 34.80 24.44 0.24 101.8
STEP TEST STEP 4 1630 60 34.80 30.54 0.89 100 10 34.31
CONSTANT (1) 0800 1440 34.80 30.02 0.74 100 90 40.57
CONSTANT (2) 1000 4320 34.80 30.09 1.25 100 5 855 24.07
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PUMPING TEST REPORT

Date compiled: 2013/06/14

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0176 Number: SD1-17 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.316070 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.53
Longitude [°] 23.580260 || Alt. No. 2: Depth [m]: 57.60 || Piezometer: 0
Altitude [m]: 1435.15 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20130507

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

w

[m]
R

w ¢
b P

w
LT

Water level in
I
TP Pt

N

G

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 34.80 20130507 1330 20130507 1740
GOLD Constant rate test 34.80 20130508 0800 20130509 0930
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 1330 60 34.80 8.49 0.04 212.2
STEP TEST STEP 2 1430 60 34.80 16.50 0.08 206.2
STEP TEST STEP 3 1530 60 34.80 24.44 0.24 101.8
STEP TEST STEP 4 1630 60 34.80 30.54 0.89 100 10 34.31
CONSTANT 0800 1440 34.80 30.02 0.74 100 90 40.57
N Golder Associates Africa, Pretoria
; P O Box 13776, Hatfield, 00285
i Tel: 012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0202 Number: SD1-18 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: LGATELOPELE LM
Latitude [°]: 28.389570 Reg./BB.: Topo-set.: Depth [m]: 72.00
Longitude [°]: 23.583700 GN Site status: Unused Col. ht. [m]: 0.44
-Nr.:
Altitude [m]: 1443.18 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 19/06/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P, 8 bttt
I L 1 TR |
OE' I 203 [— CALCRETE: White, fine; _0
23 I F
1 — i
E 5
61 — i
= L
B L F
104 10
12_5. | 165 L i
141 [r— i
B 15
164 v — -
1 =3 -
204 — 20
223 L -
244 —
] _ CALCRETE: White, fine clayey; _25
263 | i| 165 r
28] i ‘ o — i
30§ —_— CLAY: Light brown, very fine; 30
32
E 34 -
£ 97 35 ©
% 36— 203 : E
S 383 | 165 e
40— H0
423 :
443 :
] H45
46 -
48§~ 0.1lfs i
50§ i ‘ P — WAD: Dark brown, very fine; 150
52 i i
| | (55
58; ! ! e — DOLOMITE: Grey, very fine, slightly fractured |
oof |1 = 60
624 | i o I
E | ! t 1 ! T II ! 1 :
644 | \ e 65
664 | i .:.:.: .: I
E | | T T T T I
681 || | o i
703 | I :':':'Iu' 70
I | | T 1 T T II T 1 -
724 L I LTI
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Borehole Construction and Geological Log Date compiled: 19/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0195 Number: SD1-24 Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.390550 Reg./BB.: Topo-set.: Depth [m]: 68.50
Longitude [°]: 23.628790 GN Site status: Unused Col. ht. [m]: 0.45
-Nr.:
Altitude [m]: 1437.27 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 03/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
| A R
I 1 1 1 |
OE' I 305 [— CALCRETE: White, fine; _0
24 I L
PE| - i
E )
65 L 3
8} — i
103 — 10
12_; v _203 _ CALCRETE: Brownish white, fine clayey; |
144 3
E 254 F15
163 — L L
184 — 3
205 — 20
22—; CLAY: Brownish red, very fine; |
244 I
E 25
264 3
7 305 L
28? } } CALCRETE: White, fine; L
303 \ \ 130
E 32—; ‘ : : ‘ DOLOMITE: Grey, very fine fractured; : (?
£34 | I 2
% E ‘ | I ‘ CALCRETE: White, fine; Dolomite fragments —35 —_
[a) 365' i n B .3.
38§ | ‘ ‘ | DOLOMITE: Grey, very fine chert rich weathered; L
wof [l (40
i :
44% i | DOLOMITE: Grey, very fine chert rich; |
E | | a5
464 | 1| | 208 i
= 0| |
504 | | 50
il -
541 | | I
] i I~ 55
o I :
i ;
604 |l \ 160
62| T | :
644 i
Ll o
66+ | i 320k CAVITY:; i
68+ ! | e |
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0195 Number:

SD1-24

Site type: Borehole

Distr./Farm No.: 507 Site Name/Descr.: ROOIPAN
Latitude [°]: 28.390550 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.15
Longitude [°]: 23.628790 || Alt. No. 2: Depth [m]: 68.50 || WL status: Static
Altitude [m]: 1437.27 ||Rep. inst.: GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20130615
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-24 Date sampled: 20130616 Depth sampl. [m]: 64.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.58 Na: 20 Cl: 48.5 Langel.: 0.35 E.Coli:
EC: [mS/m] 67.6 K: 4.88 NO3 as N: 3.39 Aggr-Ind: 12.42 Faec. co:
TDS: 476 Si: 194 SO4: 30.3 lon-bal: 3.21 Total Co:
T. Alk.: 295 Al: <0.05 F: <0.1 CaCoa3: 384.59 SPC:
Ca: 94.8 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 36 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
68.00 68.50 32.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 305 Steel Plain casing
0.00 26.00 203  Steel Plain casing
0.00 31.00 254  Steel Plain casing
26.00 68.00 203  Steel Perforated or slotted
31.00 55.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130615 60 64.50 8.32 0.06
STEP TEST STEP 2 20130615 60 64.50 16.02 0.11
STEP TEST STEP 3 20130615 60 64.50 24.51 0.63
STEP TEST STEP 4 20130615 60 64.50 30.21 1.28 100 20
CONSTANT 20130616 1440 64.50 30.10 1.16 100 180 486
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 66.00 Electric motor 20 15.00 CLASSO 8.90 66.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0195 Number: SD1-24 Site type: Borehole

Distr./Farm No.: 507 Site Name/Des.: ROOIPAN

Latitude [°] 28.390550 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.15
Longitude [] 23.628790 || Alt. No. 2: Depth [m]: 68.50 || Piezometer: 0
Altitude [m]: 1437.27 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20130615

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

600l — — L —L__
oL - L L __
72064 - oo
7804+ - -+ - -+ - —

Time [min]

Constant Rate Test

15.37

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 64.50 20130615 1330 20130615 1750
GOLD Constant rate test 64.50 20130616 0800 20130617 1100 486 12.50
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1330 60 64.50 8.32 0.06 138.6
STEP TEST STEP 2 1430 60 64.50 16.02 0.11 145.6
STEP TEST STEP 3 1530 60 64.50 24.51 0.63 38.90
STEP TEST STEP 4 1630 60 64.50 30.21 1.28 100 20 23.60
CONSTANT 0800 1440 64.50 30.10 1.16 100 180 486 25.95
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég E Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0190 Number: SD1-26 Site type: Borehole
Distr./Farm No.: Site Name/Des.: LIME ACRES
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.351290 Reg./BB.: Topo-set.: Depth [m]: 69.00
Longitude [°]: 23.598790 GN Site status: Unused Col. ht. [m]: 0.55
-Nr.:
Altitude [m]: 1441.82 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 28/05/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?...¢..8 88 |
OE' I FOS [— CALCRETE: White, fine; _0
24 3
pE| - i
i )
63 L 3
& — [
103 v 10
E L 3
124 1 203 I
145 — CALCRETE: Light yellow, fine clayey;, L
E 15
16? Is i
185 305 254 | pniririvirid CLAY: Brownish yellow, very fine; L
203 e 20
22_;. [ L
245 e -
E = 25
265 e i
284 | l ] i
304 | \ EEeee 130
] ‘ ‘ ——
— = | | gy -
56 I | e - g
€9 = 352
2 36;' ) I 1Ufs P EE)
384 ‘ ‘ ] ey L
405. | i o o= BRECCIA: Brownish yellow, fine; BIS, Chert 40
E ‘ ‘ =‘:"-ﬂ__-¢_;- Dolomite fragments o
a2 | e [
a | sl [
E | ‘ e 45
464 ‘ ‘ == i
N | | ._ﬂ__-ﬂ_'- -
484 | | o e I
505 | | BANDED IRONSTONE: Brownish grey, fine; Calcrete, 150
52§ i i Chert fragments (Rubble) u
1 24 ‘ ‘ L
543 ‘ ‘ 3lis '55
565' ! ! :I CAVITY:; L
584 | i i - -
] i DOLOMITE: Dark grey, very fine, very fractured -
6! ; ‘ ‘ : .: T :. 'I. weathered; -60
623 e -
645 8l/g : :: : :: : : DOLOMITE: Grey, very fine, slightly fractured; -65
66? — CAVITY: ; L
684 i
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:
Distr./Farm No.:

Site Identifier: 2823BCX0190 Number:
Site Name/Descr.: LIME ACRES

SD1-26

Site type: Borehole

Latitude [°]: 28.351290 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 10.90
Longitude [°]: 23.598790 || Alt. No. 2: Depth [m]: 69.00 || WL status: Static
Altitude [m]: 1441.82 ||Rep. inst.: GOLD Col. ht. [m]: 0.55 || Date WL meas.: 20130603
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-26 Date sampled: 20130605 Depth sampl. [m]: 52.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.49 Na: 23.6 Cl: 51.8 Langel.: 0.26 E.Coli:
EC: [mS/m] 729t K: 4.41 NO3 as N: 6.24 Aggr-Ind: 12.32 Faec. co:
TDS: 486 Si: SO4: 44.8 lon-bal: 1.55 Total Co:
T. Alk.: 293 Al: <0.05 F: <0.1 CaCoa3: 391.96 SPC:
Ca: 93.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 38.7 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
18.00 18.50 0.00 Notch (V- or U-notch) DAMP
38.00 39.00 1.00 Notch (V- or U-notch)
56.00 58.00 3.00 Notch (V- or U-notch)
66.00 69.00 8.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 1.50 305 Steel Plain casing
0.00 25.00 203 Steel Plain casing
0.00 37.00 254  Steel Plain casing
25.00 61.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130603 60 52.80 5.32 0.66
STEP TEST STEP 2 20130603 60 52.80 10.22 2.20
STEP TEST STEP 3 20130603 60 52.80 15.15 3.81
STEP TEST STEP 4 20130603 60 52.80 20.21 5.85 100 20
CONSTANT 20130604 1440 52.80 15.06 3.79 100 210 747
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 60.00 Electric motor 20 10.00 CLASSO 5.60 55.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0190 Number: SD1-26 Site type: Borehole

Distr./Farm No.: Site Name/Des.: LIME ACRES

Latitude [°] 28.351290 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 10.90
Longitude [] 23.598790 || Alt. No. 2: Depth [m]: 69.00 || Piezometer: 0
Altitude [m]: 1441.82 || Rep. inst.: GOLD Col. ht. [mm]: 0.55 || Date WL meas.: 20130603

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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-
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Water level in [m]
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[
>
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Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 52.80 20130603 1320 20130603 1850
GOLD Constant rate test 52.80 20130604 0920 20130605 1250 747 8.33
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1320 60 52.80 5.32 0.66 8.06
STEP TEST STEP 2 1420 60 52.80 10.22 2.20 4.65
STEP TEST STEP 3 1520 60 52.80 15.15 3.81 3.98
STEP TEST STEP 4 1620 60 52.80 20.21 5.85 100 90 3.45
CONSTANT 0920 1440 52.80 15.06 3.79 100 210 747 3.97
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0198 Number: SD1-27 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.378680 Reg./BB.: Topo-set.: Depth [m]: 104.44
Longitude [°]: 23.624700 GN Site status: Unused Col. ht. [m]: 0.62
-Nr.:
Altitude [m]: 1437.42 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ) ’
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 24/07/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P 9. P
OE . .(—3'81 [— CALCRETE: White, fine; :O
5 — 5
10; CALCRETE: Light brown, fine; :_10
1598 v 3% F15
207 I/s CALCRETE: Light brown, fine clayey; 20
] \ o
25 = 25
30 4 - 30
355 CLAY: Brown, very fine; _—35
E 305 E
40 40
i CALCRETE: Brown, fine; Banded Iron stone and I
4SE Chert fragments 545
€ e d r o
= 50 50 @
= ] N =t
5 : | | : z
g < 3
607 | ] F60
] ‘ ‘ WAD: Dark brown clayey; Calcrete and Chert 3
65: | i fragments -_65
a | I »
] ‘ ‘ T LT DOLOMITE: Brownish grey, very fine fractured 5
70{ | I e weathered; _—70
] | I e L
] \ ‘ e -
5] 2y s e 75
sof | | i 80
: } } 110/s ——— -
85; ‘ ‘ — : :: : :: : : DOLOMITE: Grey, very fine, slightly fractured :85
] : : :.::::'Iu fresh; F
90- ‘ ‘ et 90
] | i :.:.:. .I' o
957 i i oD 95
: 251k T i
100] L F100
- | | = CAVITY:; L
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identi

fier: 2823BCX0198 Number: SD1-27

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK PTN. ROOIPAN
Latitude [°]: 28.378680 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.38
Longitude [°]: 23.624700 || Alt. No. 2: Depth [m]: 104.44 || WL status: Static
Altitude [m]: 1437.42 ||Rep. inst.: GOLD Col. ht. [m]: 0.62 || Date WL meas.: 20130724
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-27 Date sampled: 20130726 Depth sampl. [m]: 82.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.58 Na: 28.1 Cl: 56.8 Langel.: 0.18 E.Coli:
EC: [mS/m] 728 K: 5.39 NO3 as N: 3.75 Aggr-Ind: 12.25 Faec. co:
TDS: 532 t Si: 16.6 SO4: 44.2 lon-bal: -1.28 Total Co:
T. Alk.: 289 Al: <0.05 F: 0.184 CaCoa3: 350.13 SPC:
Ca: 64.5 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 46 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
23.00 23.50 0.00 Notch (V- or U-notch) MOIST
85.00 85.50 11.00 Notch (V- or U-notch)
101.00 101.50 25.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 381 Steel Plain casing
0.00 30.00 305 Steel Plain casing
0.00 49.00 254  Steel Plain casing
0.00 50.00 203  Steel Plain casing
50.00 104.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130724 60 82.80 8.20 0.92
STEP TEST STEP 2 20130724 60 82.80 16.30 1.61
STEP TEST STEP 3 20130724 60 82.80 24.22 2.10
STEP TEST STEP 4 20130724 60 82.80 30.12 3.49 100 60
CONSTANT 20130724 2880 82.80 30.16 4.12 100 300 273
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 84.00 Electric motor 20 10.00 CLASSO 6.00 84.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0198 Number: SD1-27 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. ROOIPAN
Latitude [°] 28.378680 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.38
Longitude [] 23.624700 || Alt. No. 2: Depth [m]: 104.44 || Piezometer: 0
Altitude [m]: 1437.42 || Rep. inst.: GOLD Col. ht. [mm]: 0.62 || Date WL meas.: 20130724
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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g 1
e
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 82.80 20130724 0700 20130724 1200
GOLD Constant rate test 82.80 20130724 1400 20130726 1900 273 8.33
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0700 60 82.80 8.20 0.92 8.91
STEP TEST STEP 2 0800 60 82.80 16.30 1.61 10.12
STEP TEST STEP 3 0900 60 82.80 24.22 2.10 11.53
STEP TEST STEP 4 1000 60 82.80 30.12 3.49 100 60 8.63
CONSTANT 1400 2880 82.80 30.16 4.12 100 300 273 7.32
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0196 Number: SD1-27S Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.378730 Reg./BB.: Topo-set.: Depth [m]: 18.00
Longitude [°]: 23.624720 GN Site status: Unused Col. ht. [m]: 0.61
-Nr.:
Altitude [m]: 1437.38 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 20/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Lithology
o4 — 0
E I CALCRETE: White, fine; l-
0.5 i
1— | :—1
1.5% I |
23 2
E | I
2.5¢ L
3_ 165 | 3
35— | i
4 — 4
454 i
5 — 5
55_ | I
64 — (6
651 | — i
7 i i 7
759 | F
o= § | | -
] | | -
— 8§ ‘ ‘ CLAY: Brown, very fine; -8
E85F | | L8
< o208 |! ‘ g ©
=00 M | ol
a®5 || 1 F 2
lOE ‘ ‘ it CLAY: Brownish, very fine; Calcrete mixture -J'O
10.55 : : e -
114 ‘ ‘ H11
11-5? | } - e
123 \ \ _ CALCRETE: White, fine; 12
125 | v | | i
133 | | | 13
1353 || l — -
I | — 4
14.55 } } i
15_ ‘ ‘ | 15
15.5§~ } } | .
16y |l | — 16
1654 || | i
| — 17
17. } } | -
189 | | r18
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0196 Number:

SD1-27S

Site type: Borehole

Distr./Farm No.: 507 Site Name/Descr.:. ROOIPAN

Latitude [°]: 28.378730 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.69
Longitude [°]: 23.624720 || Alt. No. 2: Depth [m]: 18.00 || WL status: Static
Altitude [m]: 1437.38 ||Rep. inst.: GOLD Col. ht. [m]: 0.61 || Date WL meas.: 20130620
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-27S Date sampled: 20130713 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.7 Na: 2.68 Cl: 2.88 Langel.: -0.15 E.Coli:
EC: [mS/m] 19.4 K: 1.85 NO3 as N: <0.3 Aggr-Ind: 11.80 Faec. co:
TDS: 116 Si: 1.54 SO04: 8.05 lon-bal: -15.75 Total Co:
T. Alk.: 149 Al: <0.05 F: <0.1 CaCos3: 110.29 SPC:
Ca: 34.1 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 6.13 Mn: 022t I Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 6.00 165 Steel Plain casing
6.00 18.00 165 Steel Perforated or slotted
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0191 Number: SD1-32 Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.400820 Reg./BB.: Topo-set.: Depth [m]: 73.90
Longitude [°]: 23.658530 GN Site status: Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1436.43 Site purp.:  Production (water supply) Diam. [mm]: 190
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ) !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 30/05/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
O A R A ST o
OE' CALCRETE: White, fine; _0
2_; -
. £
FoE | L
E /s 3
103' 381% | 305 | CALCRETE: Light brown, very fine; Clay _10
12_5' v CALCRETE: White, fine; L
143 | 254 15
1 ; -
181 i
20§~ 20
223 L
El 203 -
24_ | 2 25
263 -
287 i
303 I/s 30
32_5 | CLAY: Light brown, very fine; Calcrete -
= 34§~ 305 35 ®
£ 36 2
T 383 S
[a e L40 =
404 40
42—§~ I
44 , L45
464 CLAY: Dark brown, very fine; Clay -
48; I/s B
50§ [ ! DOLOMITE: Brownish grey, very fine fractured 150
52_; : : chertrich; :
54 } } 55
56§ | i DOLOMITE: Brownish grey, very fine weathered |
58§ ‘ ‘ chert rich; Fractured :
603 254 | | 208 60
62 | -
E | | :
64? | | -65
66 | !
E I I N
68§ ‘ ‘ 251k DOLOMITE: Grey, very fine, very fractured chert l-
7 ; ‘ ‘ P rich; 70
724 | .
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0191 Number:

SD1-32

Site type: Borehole

Distr./Farm No.: 507 Site Name/Descr.: ROOIPAN

Latitude [°]: 28.400820 || Alt. No. 1: Diam. [mm]: 190 || Water lev. [m]: 14.12
Longitude [°]: 23.658530 || Alt. No. 2: Depth [m]: 73.90 || WL status: Static
Altitude [m]: 1436.43 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20130727

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-32 Date sampled: 20140218 Depth sampl. [m]: 70.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.2 Na: 4.39 Cl: 9.97 Langel.: 0.05 E.Coli:
EC: [mS/m] 55.6 K: 1.91 NO3 as N: <0.3 Aggr-Ind: 12.10 Faec. co:
TDS: 402 Si: SO4: 3.59 lon-bal: -0.69 Total Co:
T. Alk.: 325 Al: <0.05 F: <0.1 CaCoa3: 327.40 SPC:
Ca: 97.1 Fe: 1.21f% Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 20.7 Mn: 0.14 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
11.00 12.00 0.00 Notch (V- or U-notch) DAMP
32.00 33.00 0.00 Notch (V- or U-notch) DAMP
49.00 49.50 0.00 Notch (V- or U-notch) SEEPAGE
71.00 73.00 25.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 21.00 305 Steel Plain casing
0.00 30.00 254  Steel Plain casing
0.00 49.00 203  Steel Plain casing
49.00 73.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130609 60 70.80 8.12 1.25
STEP TEST STEP 2 20130609 60 70.80 16.10 2.17
STEP TEST STEP 3 20130609 60 70.80 24.15 4.44
STEP TEST STEP 4 20130609 60 70.80 30.10 7.04 100 30
CONSTANT (1) 20130610 2880 70.80 25.08 3.91 100 120
CONSTANT (2) 20130727 4320 70.80 30.24 5.33 100 40 1078 0.0003
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 70.00 Electric motor 20 15.00 CLASS 2 6.10 70.00
Note: 1. Production borehole.
2. (F = 1.21 mg/l) Blend water before human consumption.
3. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég F Golder Fax: 012 - 364 4001
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0191 Number: SD1-32 Site type: Borehole

Distr./Farm No.: 507 Site Name/Des.: ROOIPAN

Latitude [°] 28.400820 || Alt. No. 1: Diam. [mm]: 190 || Water lev. [m]: 14.12
Longitude [] 23.658530 || Alt. No. 2: Depth [m]: 73.90 || Piezometer: 0
Altitude [m]: 1436.43 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130727

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]

Constant Rate Test

7 L N
T b SR S S
Bssf - T T EEEEEEEEEES E— et
SIS T e e
TZLG.SE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Y R S
> A | ! | | [
O - R
BIS] E— EE
Sup
185 — — — — — — — [ [ L_ L
o A ER .
wos L | | [
< I & & itk
- — N @ oM <
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 70.80 20130609 1230 20130609 1700
GOLD Constant rate test 70.80 20130610 0900 20130612 1100
GOLD Constant rate test 70.80 20130727 1400 20130730 1450 1078 0.000321 12.50
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1230 60 70.80 8.12 1.25 6.50
STEP TEST STEP 2 1330 60 70.80 16.10 217 7.42
STEP TEST STEP 3 1430 60 70.80 24.15 4.44 5.44
STEP TEST STEP 4 1530 60 70.80 30.10 7.04 100 30 4.28
CONSTANT (1) 0900 2880 70.80 25.08 3.91 100 120 6.41
CONSTANT (2) 1400 4320 70.80 30.24 5.33 100 40 1078 0.0003 5.67
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éJA F Golder Fax: 012 - 364 4001
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PUMPING TEST REPORT

Date compiled: 18/09/2013

BASIC SITE INFORMATION:

Site Identifier:

2823BCX0191 Number:

SD1-32 Site type: Borehole

Distr./Farm No.: 507 Site Name/Des.: ROOIPAN

Latitude [°] 28.400820 || Alt. No. 1: Diam. [mm]: 190 || Water lev. [m]: 14.12
Longitude [°] 23.658530 || Alt. No. 2: Depth [m]: 73.90 || Piezometer: 0
Altitude [m]: 1436.43 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130727

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]

Constant Rate Test

Water level in [m]

Page 1

7

P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000
? Golder

Fax: 012 - 364 4001

V' Associates Project No.: 11613568

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 70.80 20130609 1230 20130609 1700
GOLD Constant rate test 70.80 20130610 0900 20130612 1100

. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1230 60 70.80 8.12 1.25 6.50
STEP TEST STEP 2 1330 60 70.80 16.10 2.17 7.42
STEP TEST STEP 3 1430 60 70.80 24.15 4.44 5.44
STEP TEST STEP 4 1530 60 70.80 30.10 7.04 100 30 4.28
CONSTANT (1) 0900 2880 70.80 25.08 3.91 100 120 6.41
o Golder Associates Africa, Pretoria
__'T'..':;

WViay T4 REPOTtNO. TTOT3006-T27Uc~4




Borehole Construction and Geological Log Date compiled: 18/09/2013

BASIC SITE INFORMATION: Site Identifier: 2823BCX0211 Number: SD1-32M Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM

Latitude [°]: 28.400420 Reg./BB.: Topo-set.: Depth [m]: 72.00

Longitude [°]: 23.658710 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1435.90 Site purp.:  Production (water supply) Diam. [mm]: 165

Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A

Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Construction and Geohydrological Legend

Hole E— Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain/ perforated, sloted) <« Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 25/07/13

Piezometer —_— Piezometer (Nr. & Diameter [mm])

Construction Progr. Yield Penetr. rate Lithology

Ils [Min./m]
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0193 Number: SD1-32S Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.400790 Reg./BB.: Topo-set.: Depth [m]: 16.00
Longitude [°]: 23.658460 GNF - Site status: Unused Col. ht. [m]: 0.62
Altitude [m]: 1436.59 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 20/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
. Pt 7
OE' |_ CALCRETE: White, fine; EO
0.55 0.5
1.54 — F1.5
254 — 2.5
35 — 35
. 4
45| — 45
51 | 165 L 5_5
64 — A
6.5§~ . 56.5
£l — -7
L L F =
8854 8.53
9.5¢ — 9.5
104 — 10
1054 | ; — £10.5
13 | \ — 11
11'55' : : olis I 2'11'5
12—;' ! ! [r— CALCRETE: Light yellow, fine clayey; ;1
12.5% ‘ ‘ F12.5
131 ! ! | 165 I F13
135 || | — 135
145 ! ‘ —— H14
1455 i i _ CALCRETE: White, fine; 5_145
is{ |1 Y — F15
155{ |l | — 15,5
161 l | F16
COMMENT: = Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
(4 B Golder 1o 353510
17 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0193 Number:

SD1-32S

Site type: Borehole

Distr./Farm No.: 507 Site Name/Descr.:. ROOIPAN

Latitude [°]: 28.400790 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.74
Longitude [°]: 23.658460 || Alt. No. 2: Depth [m]: 16.00 || WL status: Static
Altitude [m]: 1436.59 ||Rep. inst.: GOLD Col. ht. [m]: 0.62 || Date WL meas.: 20130620
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: ) Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1-32S Date sampled: 20130713 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.77 Na: 3.77 Cl: 8.11 Langel.: 0.00 E.Coli:
EC: [mS/m] 225 K: 1.88 NO3 as N: <0.3 Aggr-Ind: 11.97 Faec. co:
TDS: 144 Si: 0.07 SO4: 11 lon-bal: -16.56 Total Co:
T. Alk.: 182 Al: <0.05 F: <0.1 CaCos3: 137.02 SPC:
Ca: 35.3 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 11.9 Mn: 0.08 t I Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
12.00 12.50 0.00 Notch (V- or U-notch) DAMP
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 10.00 165 Steel Plain casing
10.00 16.00 165 Steel Perforated or slotted
I Golder Associates Africa, Pretoria
—’if? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
€A EGolder rax012-364 4001
I J Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0171 Number: SD1-36 Site type: Borehole
Distr./Farm No.: Site Name/Des.: LIME ACRES
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.337170 Reg./BB.: Topo-set.: Depth [m]: 70.90
Longitude [°]: 23.604710 GN Site status: Unused Col. ht. [m]: 0.45
-Nr.:
Altitude [m]: 1443.95 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 25/05/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
R UL S S S
% I I [— CALCRETE: White, fine; 0
1 CALCRETE: Yellowish, fine; N
10 381 305 — 10
] v 254 CLAY: Light brown, very fine; L
155' CALCRETE: Light brown, fine; Clay mixture 15
] CLAY: Light brown, very fine; I
20: BANDED IRONSTONE: Brownish yellow, fine clayey fractured; .20
] B B ] CLAY: Brownish yellow, very fine; Banded Ironstone and -
25: S, Chert fragments -_25
] | I 21/ wm .
305 3054 i i | 254 _— I || I ?bée,\éei\? IRONSTONE: Brownish yellow, fine; fragments :_30
] : : |I T |I -
35E~ ‘ ‘ Py CAVITY.. :—35
] [ T BANDED IRONSTONE: Brownish yellow, fine: L
. 40:. I :, : ,: T : DOLOMITE: Grey, very fine, slightly fractured; 40 o
%‘ ] : :: : :: : : DOLOMITE: Grey, very fine fractured; Chert - 8
S 454 e Fa5 5
8 ] DOLOMITE: Grey, very fine, slightly fractured; l- i
501 oo 150
551 e 55
E T j T t ,: T j DOLOMITE: Grey, very fine fractured; Calcite |
60' I : I : I: 1 : -60
] 254_) T e DOLOMITE: Grey, very fine, slightly fractured,; -
65: : :: : :: : : DOLOMITE: Dark grey, very fine, very fractured; -65
70] o 70
754 :':':'.I' r75
: BRECCIA: Greyish brown, fine; Chert / Banded Ironstone / L
B Dolomite fragments -
807 -80
851 -85
COMMENT: = Golder Associates Africa, Pretoria
—"‘Q:? P O Box 13776, Hatfield, 00285
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.: Site Name/Descr.: LIME ACRES

Site Identifier: 2823BCX0171 Number:

SD1-36 Site type: Borehole

Latitude [°]: 28.337170 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 12.75
Longitude [°]: 23.604710 || Alt. No. 2: Depth [m]: 70.90 || WL status: Static
Altitude [m]: 1443.95 ||Rep. inst.: GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20130529

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-36 Date sampled: 20130529 Depth sampl. [m]: 34.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.62 Na: 46.6 Cl: 80.5 Langel.: 0.27 E.Coli:
EC: [mS/m] 87.1% K: 8.25 NO3 as N: 13t Aggr-Ind: 12.37 Faec. co:
TDS: 570 t Si: 16.2 SO4: 76.7 lon-bal: -1.58 Total Co:
T. Alk.: 290 Al: <0.05 F: <0.1 CaCo0s3: 401.63 SPC:
Ca: 76.9 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 51 Mn: 0.07 T ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
28.00 28.50 2.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 22.00 305 Steel Plain casing
0.00 24.00 254  Steel Plain casing
24.00 36.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?3d] Storage Comment
STEP TEST STEP 1 20130529 60 34.80 1.54 5.15
STEP TEST STEP 2 20130529 60 34.80 5.54 16.19
STEP TEST STEP 3 20130529 10 34.80 7.64 22.18 100 40
PUMP INLET 20130529 25 34.80 4.43 22.05
o Golder Associates Africa, Pretoria
P = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
= Golder  Fax 012-364 4001
ASSOClatES Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 18/09/2013

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Id

entifier:

2823BCX0171 Number:

SD1-36

Site Name/Des.: LIME ACRES

Site type: Borehole

Latitude [°] 28.337170 || Alt. No. 1:
Longitude [°] 23.604710 || Alt. No. 2:
Altitude [m]: 1443.95 || Rep. inst.:

GOLD

Diam. [mm]: 254 || Water lev. [m]: 12.75
Depth [m]: 70.90 || Piezometer: 0
Col. ht. [mm]: 0.45 || Date WL meas.: 20130529

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

13F
14
155
16
17
18
193
20
2
E 2
£ 2
o 7
32
g 25
2 o
2%
23
]
3
] ‘
= :
] J
- | |
s : g
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 34.80 20130529 0820 20130529 1110
TESTING DETAILS: Durat. Depth to rzltse([:lr/]s-,] Drawd. Recov. EE(; Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0820 60 34.80 1.54 5.15 0.30
STEP TEST STEP 2 0920 60 34.80 5.54 16.19 0.34
STEP TEST STEP 3 1020 10 34.80 7.64 22.18 100 40 0.34
PUMP INLET 1110 25 34.80 4.43 22.05 0.20
o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
(B Golder 15552520
/' Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0194 Number: SD1-37 Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Region Type: Water supply authority Region Descr.: KGATELOPLELE LM
Latitude [°]: 28.387720 Reg./BB.: Topo-set.: Depth [m]: 82.00
Longitude [°]: 23.623330 GN Site status: Unused Col. ht. [m]: 0.53
=Nr.:
Altitude [m]: 1436.74 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . .
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <« Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 03/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P e R
0:~ I I CALCRETE: Yellowish white, fine; _0
51 5
10{ 381 | 305 10
] v L
15¢ 15
] | 254 -
204 20
251 CALCRETE: Light brown, fine clayey: o5
1 CLAY: Light brown, very fine; N
30: CLAY: Light brown, very fine; Calcrete (inclusions) 130
. fragments L
E 305 CLAY: Yellowish brown, very fine; E
354 I35
— 1 | ‘ Qs CLAY: Light brown, very fine; Calcrete fragments L
é : | | 1 CALCRETE: White, fine, slightly fractured; - g
< 404 \ |25+ 40 2
7] L < L =
O - | | |- —
Qo ! ! !
451 | \ 45
] 4 r CALCRETE: White; Dolomite fragments - brown-red
1 2/s ——CAVITY. I
50_. — CALCRETE: Brownish white, fine; Dolomite fragments and _50
B Quartz/Calcite fragments -
1 CALCRETE: Greenish white, fine weathered; N
551 55
] CALCRETE: White, fine, slightly fractured; L
60 o 60
1 pr— I
: 254 CALCRETE: Greenish, fine; Dolomite - weathered L
651 | 65
1 5l/s o
1 DOLOMITE: Greenish grey, very fine fractured; -
704 70
75| 75
] 8l DOLOMITE: Greenish grey, very fine fractured; |
80} ] 180
COMMENT: Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0194 Number: SD1-37 Site type: Borehole
Distr./Farm No.: 507 Site Name/Descr.:. ROOIPAN
Latitude [°]: 28.387720 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 13.77
Longitude [°]: 23.623330 || Alt. No. 2: Depth [m]: 82.00 || WL status: Static
Altitude [m]: 1436.74 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20130618
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: ) Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-37 Date sampled: 20130619 Depth sampl. [m]: 70.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.49 Na: 21.6 Cl: 63.1 Langel.: 0.28 E.Coli:
EC: [mS/m] 726t K: 4.5 NO3 as N: 3.83 Aggr-Ind: 12.35 Faec. co:
TDS: 486 Si: 19.9 SO04: 34.5 lon-bal: 2.45 Total Co:
T. Alk.: 292 Al: <0.05 F: <0.1 CaCos3: 399.77 SPC:
Ca: 99.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 36.9 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
38.00 38.50 0.20 Notch (V- or U-notch)
50.00 50.50 2.00 Notch (V- or U-notch)
61.00 61.50 5.00 Notch (V- or U-notch)
68.00 68.50 5.00 Notch (V- or U-notch)
79.50 81.00 8.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 22.00 305 Steel Plain casing
0.00 35.00 254  Steel Plain casing
35.00 47.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130618 60 70.80 5.20 2.04
STEP TEST STEP 2 20130618 60 70.80 10.04 7.03
STEP TEST STEP 3 20130618 60 70.80 17.18 19.17
STEP TEST STEP 4 20130618 20 70.80 26.19 57.00 100 60
CONSTANT 20130618 1440 70.80 15.05 12.63 100 90
I Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 18/09/2013

BASIC SITE INFORMATION: Site Identifier: 2823BCX0194 Number: SD1-37 Site type: Borehole
Distr./Farm No.: 507 Site Name/Des.: ROOIPAN
Latitude [°] 28.387720 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 13.77
Longitude [°] 23.623330 || Alt. No. 2: Depth [m]: 82.00 || Piezometer: 0
Altitude [m]: 1436.74 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130618
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 70.80 20130618 0700 20130618 1120
GOLD Constant rate test 70.80 20130618 1400 20130619 1530
TESTING DETAILS: Durat. Depth to rzltse([:l?s-] Drawd. Recov. gleﬁ Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0700 60 70.80 5.20 2.04 2.55
STEP TEST STEP 2 0800 60 70.80 10.04 7.03 1.43
STEP TEST STEP 3 0900 60 70.80 17.18 19.17 0.90
STEP TEST STEP 4 1000 20 70.80 26.19 57.00 100 60 0.46
CONSTANT 1400 1440 70.80 15.05 12.63 100 90 1.19

o Golder Associates Africa, Pretoria
s P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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Borehole Construction and Geological Log

Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0199 Number: SD1-43

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.368830 Reg./BB.: Topo-set.: Depth [m]: 68.00
Longitude [°]: 23.629280 GN Site status: Unused Col. ht. [m]:
-Nr.:
Altitude [m]: 1437.83 Site purp.: Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 . ’
Hole —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 20/06/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
!...!...2!2 ...9§5...9 |
; I I - [r— CALCRETE: White, fine; E_O
4 — 4
6; L ;—6
& -2 — 8
10: — 10
123 — 12
145 14
E v L E
16§ [r— CALCRETE: Yellowish, fine; ;*6
184 | | 18
= | | o
20§ 305 ‘ ‘ | 203 L] ;_20
22_: | | ol2l/s ittt CLAY: Brownish yellow, very fine; '_22
= I | eS| -
24 | | ! = 24
267 : : b 26
] ‘ || 254 CALCRETE: White, fine; E
282 ‘ T L ;—28
Esoq ) | — 30 &
= o] Fan T
%_ 32—; : : CLAY: Light brown, very fine; 532 z
asg | 343
36 | | F36
385 ‘ ‘ LT TIT DOLOMITE: Grey, very fine, slightly fractured ;38
40 L H e fresh; £40
2= o 42
= | | = o o
44 | \ LT F44
a6y ||| T 46
sy |l e 48
501 o CrT 50
52 2| L2 S 52
545 i i : ': L :' : L DOLOMITE: Brownish grey, very fine, very ;54
564 | | L :' : ': L : weathered fractured; 656
E | i e E
58; | ‘ 221l e E o
605 : : — T i. i .i T i DOLOMITE: Grey, very fine fresh; 560
627 | | S 62
e | | e F64

COMMENT:
__'ﬁi":—_"
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Page 1

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

Project No.: 11613568

May 14 Report No. 11613568-12708-4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0199 Number:

SD1-43 Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK
Latitude [°]: 28.368830 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.17
Longitude [°]: 23.629280 || Alt. No. 2: Depth [m]: 68.00 || WL status: Static
Altitude [m]: 1437.83 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.: 20140117
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-43 Date sampled: 20130622 Depth sampl. [m]: 64.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.39 Na: 31.7 Cl: 56.3 Langel.: 0.06 E.Coli:
EC: [mS/m] 744t K: 5.3 NO3 as N: 4.41 Aggr-Ind: 12.14 Faec. co:
TDS: 508 t Si: 155 SO4: 45.2 lon-bal: -1.89 Total Co:
T. Alk.: 300 Al: <0.05 F: <0.1 CaCoa3: 350.32 SPC:
Ca: 74.8 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit F Value exceeds maximum allowable limit
Mg: 39.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
23.00 23.50 0.20 Notch (V- or U-notch)
60.00 60.50 22.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 4.00 305 Steel Plain casing
0.00 16.00 254  Steel Plain casing
16.00 40.00 254  Steel Perforated or slotted
0.00 40.00 203 Steel Plain casing
40.00 64.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20130620 60 64.80 5.50 0.77
STEP TEST STEP 2 20130620 60 64.80 14.03 5.81
STEP TEST STEP 3 20130620 60 64.80 24.21 13.04
STEP TEST STEP 4 20130620 60 64.80 30.21 20.01 0 300
CONSTANT 20130621 1440 64.80 15.00 6.27 100 1440 313
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 60.00 Electric motor 20 5.00 CLASSO 5.40 59.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éJA F Golder Fax: 012 - 364 4001
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0199 Number:

SD1-43 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.368830 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 14.17
Longitude [] 23.629280 || Alt. No. 2: Depth [m]: 68.00 || Piezometer: 0
Altitude [m]: 1437.83 || Rep. inst.: GOLD Col. ht. [mm]: Date WL meas.: 20140117

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

[

B8 BB R BB

WONNN NN

Water level in [m]
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Constant Rate Test
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Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 64.80 20130620 0900 20130620 1800
GOLD Constant rate test 64.80 20130621 1000 20130623 1000 313 4.17
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0900 60 64.80 5.50 0.77 7.14
STEP TEST STEP 2 1000 60 64.80 14.03 5.81 241
STEP TEST STEP 3 1100 60 64.80 24.21 13.04 1.86
STEP TEST STEP 4 1200 60 64.80 30.21 20.01 0 300 1.51
CONSTANT 1000 1440 64.80 15.00 6.27 100 1440 313 2.39
o Golder Associates Africa, Pretoria
--'-*E.—f“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég‘ EGolder  Fax 012-364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0001 Number: SD1-GAA001  Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Descr.. ROOIPAN PTN. OLIENSPRUIT

Latitude [°]: 28.368740 || Alt. No. 1: Diam. [mm]: 120 || Water lev. [m]: 5.97
Longitude [°]: 23.657210 || Alt. No. 2: Depth [m]: 50.39 || WL status: Static
Altitude [m]: 1428.79 || Rep. inst.. GOLD Col. ht. [m]: 0.33 Date WL meas.: 20120928
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Submersible pump Pulley Diam. [mm]: 50 Site Status:  Inuse

Manufacturer: FRANKLIN Depth to Intk. [m]: 13.31 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW] o

Type of Power: Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 48.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.59 Na: 28.7 Cl: 54.3 Langel.: 0.33 E.Coli:
EC: [mS/m] 74.7 t K: 5.12 NO3 as N: 3.85 Aggr-Ind: 12.41 Faec. co:
TDS: 490 Si: 15.3 SO4: 43.8 lon-bal: 0.05 Total Co:
T. Alk.: 320 Al: <0.05 F: 0.167 CaCoa3: 387.82 SPC:
Ca: 83.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 43.7 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 12.45 120 Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
CALIBRATION STEP 1 20120928 30 48.00 1.16 0
STEP TEST STEP 1 20120929 60 48.00 1.45 0.01
STEP TEST STEP 2 20120929 60 48.00 3.02 0.02
STEP TEST STEP 3 20120929 40 48.00 6.98 0.10 0 100 2
CONSTANT 20120929 1080 48.00 6.03 0.07 100 3
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 0 2.00

Note: 1. Pumping period = 8h/week.

Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 2012/10/08

BASIC SITE INFORMATION: Site Identifier: 2823BCX0001 Number: SD1-GAAQ001 Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Des.: ROOIPAN PTN. OLIENSPRUIT

Latitude [°] 28.368740 || Alt. No. 1: Diam. [mm]: 110 || Water lev. [m]: 5.97
Longitude [°] 23.657210 || Alt. No. 2: Depth [m]: 50.39 || Piezometer: 0
Altitude [m]: 1428.79 || Rep. inst.: GOLD Col. ht. [mm]: 0.33 || Date WL meas.: 20120928

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 48.00 20120929 0950 20120929 1232
GOLD Constant rate test 48.00 20120929 1400 20120930 0803
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 0950 60 48.00 1.45 0.01 145.0
STEP TEST STEP 2 1050 60 48.00 3.02 0.02 151.0
STEP TEST STEP 3 1150 40 48.00 6.98 0.10 0 100 2 69.80
CONSTANT 1400 1080 48.00 6.03 0.07 100 3 86.14
N Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0002 Number: SD1-GAA002  Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Descr.. ROOIPAN PTN. OLIENSPRUIT

Latitude [°]: 28.368660 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.61
Longitude [°]: 23.657190 || Alt. No. 2: Depth [m]: 52.48 || WL status: Static
Altitude [m]: 1428.67 || Rep. inst.. GOLD Col. ht. [m]: 0.39 Date WL meas.: 20121001
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Windpump Pulley Diam. [mm]: 115 Site Status:  Inuse

Manufacturer: Depth to Intk. [m]: 12.53 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW] o

Type of Power:  Wind Pulley Diam. [mm]: Application:  Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 48.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.44 Na: 27.9 Cl: 54.1 Langel.: 0.18 E.Coli:

EC: [mS/m] 751 K: 4.97 NO3 as N: 3.77 Aggr-Ind: 12.26 Faec. co:

TDS: 528 Si: 14.8 SO4: 43.4 lon-bal: -0.83 Total Co:

T. Alk.: 321 Al: <0.05 F: 0.178 CaCoa3: 381.86 SPC:

Ca: 82 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 43.1 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

CASING DETAILS: Diam. Thickn. Openings [mm]: ~ Hor.  Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.

0.00 19.25 165  Steel Plain casing

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
STEP TEST STEP 1 20121001 60 48.00 1.13 0.06

STEP TEST STEP 2 20121001 60 48.00 2.21 0.08

STEP TEST STEP 3 20121001 60 48.00 4.33 0.17 100 40

Page 1
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PUMPING TEST REPORT Date compiled: 2012/10/08

BASIC SITE INFORMATION: Site Identifier: 2823BCX0002 Number: SD1-GAAQ002  Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Des.: ROOIPAN PTN. OLIENSPRUIT

Latitude [°] 28.368660 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.61
Longitude [°] 23.657190 || Alt. No. 2: Depth [m]: 52.48 || Piezometer: 0
Altitude [m]: 1428.67 || Rep. inst.: GOLD Col. ht. [mm]: 0.39 || Date WL meas.: 20121001

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

8
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 48.00 20121001 0650 20121001 1030
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?%d] [m/d] Qlst
STEP TEST STEP 1 0650 60 48.00 1.13 0.06 18.83
STEP TEST STEP 2 0750 60 48.00 221 0.08 27.63
STEP TEST STEP 3 0850 60 48.00 4.33 0.17 100 40 25.47
N Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0003 Number: SD1-GAA003  Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Descr.: ROOIPAN PTN. OLIENSPRUIT

Latitude [°]: 28.387480|| Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.67
Longitude [°]: 23.643210 || Alt. No. 2: Depth [m]: 43.13|| WL status: Static
Altitude [m]: 1438.21||Rep. inst.. GOLD Col. ht. [m]: 0.31|| Date WL meas.: 20121002
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Windpump Pulley Diam. [mm]: 50 Site Status:  In use

Manufacturer: SA Depth to Intk. [m]: 27.71 Purpose: Production (water supply)
~Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 41.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.79 Na: 5.33 Cl: 8.47 Langel.: 0.39 E.Coli: 0
EC:[mS/m]  48.1 K: 1.49 NO3 as N: 1.15 Aggr-Ind: 12.43 Faec. co: 0

TDS: 318 Si: 17.2 SO4: 7.66 lon-bal: -0.06 Total Co: 0

T. Ak.: 281 Al: <0.05 F: 0.217 CaCoOs3: 291.73  sPC: 0

Ca: 61.7 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 335 Mn: <0.05  [Value excesds recommended minmum It | Value exoeeds minmim alowable Imit

TESTING DETAILS:

Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121002 30 41.50 0.52 20.32 100 50
PUMP INLET 20121002 10 41.50 0.24 20.83

o Golder Associates Africa, Pretoria

;Eé P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT Date compiled: 2012/10/08

BASIC SITE INFORMATION: Site Identifier: 2823BCX0003 Number: SD1-GAA003 Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Des.: ROOIPAN PTN. OLIENSPRUIT

Latitude [°] 28.387480 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 11.67
Longitude [°] 23.643210 || Alt. No. 2: Depth [m]: 43.13 || Piezometer: 0
Altitude [m]: 1438.21 || Rep. inst.: GOLD Col. ht. [mm]: 0.31 || Date WL meas.: 20121002

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 4150 20121002 0810 20121002 0930
Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d] Storat. Qfst
STEP TEST STEP 1 0810 30 41.50 0.52 29.32 50 100 0.02
PUMP INLET 0930 10 41.50 0.24 29.83 0.01
N Golder Associates Africa, Pretoria
;'% P O Box 13776, Hatfield, 00285
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BCX0004 Number: SD1-GAA004  Site type: Borehole
Distr./Farm No.: 507/1 Site Name/Descr.. ROOIPAN PTN. OLIENSPRUIT
Latitude [°]: 28.376710 || Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 12.01
Longitude [°]: 23.629310 || Alt. No. 2: Depth [m]: 16.24 || WL status: Static
Altitude [m]: 1437.34 || Rep. inst.. GOLD Col. ht. [m]: 0.32 Date WL meas.: 20121001
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW] o
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 14.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.34 Na: 5.56 Cl: 6.49 Langel.: 0.15 E.Coli:
EC: [mS/m] 515 K: 2.02 NO3 as N: <03 Aggr-Ind: 12.20 Faec. co:
TDS: 348 Si: 20.2 SO4: 6.86 lon-bal: -2.27 Total Co:
T. Alk.: 306 Al: <0.05 F: <0.1 CaCoa3: 294.59 SPC:
Ca: 94.5 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 14.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: ~ Hor.  Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 1.38 160 Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
CALIBRATION STEP 1 20121001 14 14.80 0.53 279 010 96 50
PUMP INLET 20121001 6 14.80 0.12 2.79
Golder Associates Africa, Pretoria
i P O Box 13776, Hatfield, 00285
" Tel: 012 - 364 4000
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PUMPING TEST REPORT

Date compiled: 2012/10/08

BASIC SITE INFORMATION: Site Identifier: 2823BCX0004 Number: SD1-GAAQ004 Site type: Borehole

Distr./Farm No.: 507/1 Site Name/Des.: ROOIPAN PTN. OLIENSPRUIT

Latitude [°] 28.376710 || Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 12.01
Longitude [°] 23.629310 || Alt. No. 2: Depth [m]: 16.24 || Piezometer: 0
Altitude [m]: 1437.34 || Rep. inst.: GOLD Col. ht. [mm]: 0.32 || Date WL meas.: 20121001

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST:
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Starting
Date

20121001

Depth to
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Calibration test 1200

Ending

20121001

Rec. abs.
[I/s]

Transmis.
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1304

Disch.

TESTING DETAILS: rate[l/s]

Description
CALIBRATION STEP 1
PUMP INLET

Drawd.
[m]

2.79

2.79

Durat.
Time start.  [min]

1200 14
1304 6

Depth to
intk. [m]

14.80
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0.53
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Trans.
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0.10

%
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0.19

0.04
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BCX0017 Number: SD1-GAA017  Site type: Borehole
Distr./Farm No.: RE45816 Site Name/Descr.. CARTER BLOCK PTN. DIKBOS
Latitude [°]: 28.322310 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.16
Longitude [°]: 23.613530 || Alt. No. 2: Depth [m]: 23.00 || WL status: Static
Altitude [m]: 1445.79 || Rep. inst.: GOLD Col. ht. [m]: 0.24 || Date WL meas.: 20121003
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Windpump Pulley Diam. [mm]: 40 Site Status:  Inuse
Manufacturer: CLIMAX Depth to Intk. [m]: 17.31 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 20.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.56 Na: 60.5 Cl: 185 Langel.: 0.26 E.Coli:
EC: [mS/m] 131 ¢t K: 16.7 NO3 as N: 1951 Aggr-Ind: 12.40 Faec. co:
TDS: 934 1 Si: 18.4 SO4: 94.7 lon-bal: 0.76 Total Co:
T. Alk.: 352 Al: <0.01 F: 0.147 CaCoa3: 640.56 SPC:
Ca: 78.7 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 108 £ Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: ~ Hor.  Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width  Dist. Dist.
0.00 1.12 165  Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
STEP TEST STEP 1 20121003 7 20.50 0.55 8.83 0 100 120
PUMP INLET 20121003 3 20.50 0.25 8.34
Golder Associates Africa, Pretoria
i P O Box 13776, Hatfield, 00285
" Tel: 012 - 364 4000
- Golder  Fax 012- 364 001
Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/08

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0017 Number: SD1-GAAO17 Site type: Borehole

Distr./Farm No.: RE45816 Site Name/Des.: CARTER BLOCK PTN. DIKBOS

Latitude [°] 28.322310 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.16
Longitude [°] 23.613530 || Alt. No. 2: Depth [m]: 23.00 || Piezometer: 0
Altitude [m]: 1445.79 || Rep. inst.: GOLD Col. ht. [mm]: 0.24 || Date WL meas.: 20121003

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 20.50 20121003 1010 20121003 1217

. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1010 7 20.50 0.55 8.83 0 100 120 0.06
PUMP INLET 1217 3 20.50 0.25 8.34 0.03

Golder Associates Africa, Pretoria

ﬁ P O Box 13776, Hatfield, 00285
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0018 Number: SD1-GAA018  Site type: Borehole

Distr./Farm No.: RE45816  Site Name/Descr.. CARTE BLOCK PTN. DIKBOS

Latitude [°]: 28.353820|| Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.21
Longitude [°]: 23.590590 || Alt. No. 2: Depth [m]: 30.10|| WL status: Static
Altitude [m]: 1440.12 || Rep. inst.:  GOLD Col. ht. [m]: 0.46|| Date WL meas.: 20121005
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: Depth to Intk. [m]: 16.70 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 29.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:

pH: 7.73 Na: 42.7 Cl: 84.3 Langel.: 044 E.Coli: 0

EC: [mS/m] 99.9 t K: 9.63 NO3 as N: 228+¢ Aggr-Ind: 12.54 Faec. co: 0

TDS: 732t Si: 17 SO4: 73 lon-bal: 2.87 Total Co: 0

T. Alk.: 286 Al: F: 0.18 CaCoOa3: 490.85 SPC: 0

Ca: 90.9 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 64.2 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment

STEP TEST STEP 1 20121005 30 29.50 0.51 1966 025 99 60

PUMP INLET 20121005 10 29.50 0.42 19.29

N Golder Associates Africa, Pretoria

ﬁ P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000
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PUMPING TEST REPORT Date compiled: 2012/10/16

BASIC SITE INFORMATION: Site Identifier: 2823BCX0018 Number: SD1-GAAQ018 Site type: Borehole

Distr./Farm No.: RE45816 Site Name/Des.: CARTE BLOCK PTN. DIKBOS

Latitude [°] 28.353820 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.21
Longitude [°] 23.590590 || Alt. No. 2: Depth [m]: 30.10 || Piezometer: 0
Altitude [m]: 1440.12 || Rep. inst.: GOLD Col. ht. [mm]: 0.46 || Date WL meas.: 20121005

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 29.50 20121005 1250 20121005 1420
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1250 30 29.50 0.51 19.66 0.25 99 60 0.03
PUMP INLET 1420 10 29.50 042 19.29 0.02
N Golder Associates Africa, Pretoria
;'% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BCX0019 Number: SD1-GAA019  Site type: Borehole
Distr./Farm No.: RE45816 Site Name/Descr.. CARTER BLOCK PTN. DIKBOS
Latitude [°]: 28.359660 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 9.56
Longitude [°]: 23.601850 || Alt. No. 2: Depth [m]: 29.00 || WL status: Static
Altitude [m]: 1440.31 || Rep. inst.. GOLD Col. ht. [m]: 0.42 Date WL meas.: 20121002
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Windpump Pulley Diam. [mm]: 40 Site Status:  Inuse
Manufacturer: CLIMAX Depth to Intk. [m]: 24.00 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 26.10 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.48 Na: 244 Cl: 51.1 Langel.: 0.21 E.Coli:
EC: [mS/m] 7311 K: 4.79 NO3 as N: 6.38 Aggr-Ind: 12.28 Faec. co:
TDS: 512 1 Si: 14.2 SO4: 41.3 lon-bal: 0.81 Total Co:
T. Alk.: 304 Al: <0.05 F: 0.159 CaCoa3: 390.29 SPC:
Ca: 83.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 44.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
STEP TEST STEP 1 20121002 60 26.10 0.50 2.54
STEP TEST STEP 2 20121002 60 26.10 1.01 7.32
STEP TEST STEP 3 20121002 10 26.10 1.50 16.54 100 40
PUMP INLET 20121002 20 26.10 1.38 16.54
CONSTANT 20121002 720 26.10 0.51 2.35 100 3
Golder Associates Africa, Pretoria
i P O Box 13776, Hatfield, 00285
’ Tel: 012 - 364 4000
“Golder  Fax 012- 364 4001
Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 2012/10/08

Time [min]

BASIC SITE INFORMATION: Site Identifier: 2823BCX0019 Number: SD1-GAAQ019 Site type: Borehole
Distr./Farm No.: RE45816 Site Name/Des.: CARTER BLOCK PTN. DIKBOS
Latitude [°] 28.359660 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 9.56
Longitude [°] 23.601850 || Alt. No. 2: Depth [m]: 29.00 || Piezometer: 0
Altitude [m]: 1440.31 || Rep. inst.: GOLD Col. ht. [mm]: 0.42 || Date WL meas.: 20121002
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 26.10 20121002 1030 20121002 1320
GOLD Constant rate test 26.10 20121002 1400 20121003 0203
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?%d] [m/d] Storat. Qfst
STEP TEST STEP 1 1030 60 26.10 0.50 2.54 0.20
STEP TEST STEP 2 1130 60 26.10 1.01 7.32 0.14
STEP TEST STEP 3 1230 10 26.10 1.50 16.54 100 40 0.09
PUMP INLET 1320 20 26.10 1.38 16.54 0.08
CONSTANT 1400 720 26.10 0.51 2.35 100 3 0.22
Golder Associates Africa, Pretoria
"% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0020 Number: SD1-GAA020

Site type: Borehole

Distr./Farm No.: RE45816  Site Name/Descr.: CARTER BLOCK PTN. DIKBOS

Latitude [°]: 28.377940 || Alt. No. 1: Diam. [mm)]: 160 || Water lev. [m]: 13.36
Longitude [°]: 23.610850 || Alt. No. 2: Depth [m]: 37.33|| WL status: Static
Altitude [m]: 1439.10| Rep. inst.: GOLD Col. ht. [m]: 0.23|| Date WL meas.: 20121005

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT:

USE APPLICATION:

—Pump: .
Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: No information
—Engine: c + No information
Manufacturer: Power Rating [kW] onsumer
Type of Power:  Wind Pulley Diam. [mm]: Application: No information
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]:  32.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 709  Na: 487  CI 187 Langel.: 0.31 E.Coli:
EC: [mS/m] 131t K: 5.48 NO3 as N: 17.81  Aggr-Ind: 1244 Faec. co:
TDS: 886 t Si: 23.2 S04: 52.4 lon-bal: -4.05 Total Co:
T. Alk.: 364 Al: F: <0.1 CaCo0a3: 575.15  SPC:
Ca: 157 t Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 44.6 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depth to Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m?%d] Storage Comment
CALIBRATION STEP 1 20121005 15 32.80 0.43 4.10
CALIBRATION STEP 2 20121005 15 32.80 0.84 10.08
CALIBRATION STEP 3 20121005 15 32.80 1.23 17.72
CALIBRATION STEP 4 20121005 3 32.80 1.23 19.44 100 50
PUMP INLET 20121005 7 32.80 0.54 19.44
N Golder Associates Africa, Pretoria
"ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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PUMPING TEST REPORT Date compiled: 2012/10/29
BASIC SITE INFORMATION: Site Identifier: 2823BCX0020 Number: SD1-GAA020 Site type: Borehole
Distr./Farm No.: RE45816 Site Name/Des.: CARTER BLOCK PTN. DIKBOS
Latitude [°] 28.377940 || Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 13.36
Longitude [°] 23.610850 || Alt. No. 2: Depth [m]: 37.33 || Piezometer: 0
Altitude [m]: 1439.10 || Rep. inst.: GOLD Col. ht. [mm]: 0.23 || Date WL meas.: 20121005
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I7s]
GOLD Calibration test 32.80 20121005 1220 20121005 1358
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. QIst
CALIBRATION STEP 1 1220 15 32.80 0.43 4.10 0.10
CALIBRATION STEP 2 1235 15 32.80 0.84 10.08 0.08
CALIBRATION STEP 3 1250 15 32.80 1.23 17.72 0.07
CALIBRATION STEP 4 1305 3 3280 1.23 19.44 100 50 0.06
PUMP INLET 1358 7 3280 0.54 19.44 0.03

N Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BCX0021 Number: SD1-GAA021  Site type: Borehole
Distr./Farm No.: RE45816 Site Name/Descr.. CARTER BLOCK PTN. DIKBOS
Latitude [°]: 28.378370 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.00
Longitude [°]: 23.610220 || Alt. No. 2: DB3 Depth [m]: 25.82 || WL status: Static
Altitude [m]: 1439.19 || Rep. inst.: GOLD Col. ht. [m]: 0.33 || Date WL meas.: 20121003
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (W GS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  Inuse
Manufacturer: BRISAN Depth to Intk. [m]: 23.00 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW] 1.5 o
Type of Power:  Electric motor Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:
Sample No.: SD1- Date sampled: 20121008 Depth sampl. [m]: 23.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.2 Na: 34.3 Cl: 116 Langel.: 0.16 E.Coli:
EC: [mS/m] 102 K: 6.02 NO3 as N: 8.72 Aggr-Ind: 12.26 Faec. co:
TDS: 642 t Si: 20.9 SO4: 46.6 lon-bal: -0.48 Total Co:
T. Alk.: 358 Al: <0.05 F: 0.143 CaCoa3: 513.55 SPC:
Ca: 130 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 46 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 1.86 160 Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T [m2/d] Storage Comment
STEP TEST STEP 1 20121003 60 23.80 0.55 2.00
STEP TEST STEP 2 20121003 60 23.80 1.07 3.84
STEP TEST STEP 3 20121003 3 23.80 2.00 9.80 100 120
PUMP INLET 20121003 7 23.80 1.68 9.80
CONSTANT 20121004 720 23.80 1.25 396 0.02 99 720
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 8 2.00
Note:
Golder Associates Africa, Pretoria
i P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
- Golder  Fax 012- 364 001
Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2013/02/25

BASIC SITE INFORMATION: Site Identifier: 2823BCX0021 Number: SD1-GAA021 Site type: Borehole

Distr./Farm No.: REA45816 Site Name/Des.: CARTER BLOCK PTN. DIKBOS

Latitude [°] 28.378370 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.00
Longitude [°] 23.610220 || Alt. No. 2: DB3 Depth [m]: 25.82 || Piezometer: 0
Altitude [m]: 1439.19 || Rep. inst.: GOLD Col. ht. [mm]: 0.33 || Date WL meas.: 20121003

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 23.80 20121003 1500 20121003 1903
GOLD Constant rate test 23.80 20121004 0800 20121005 0800
TESTING DETAILS: Durat. Depth to rzltz([:l?s.] Drawd. Recov. gﬁ(r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?/d] [m/d]  Storat. QIst
STEP TEST STEP 1 1500 60 23.80 0.55 2.00 0.28
STEP TEST STEP 2 1600 60 23.80 1.07 3.84 0.28
STEP TEST STEP 3 1700 3 23.80 2.00 9.80 100 120 0.20
PUMP INLET 1903 7 23.80 1.68 9.80 0.17
CONSTANT 0800 720 23.80 1.25 3.96 0.02 99 720 0.32

o Golder Associates Africa, Pretoria

;éé P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000

é‘é = Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0023 Number: SD1-GAA023  Site type: Borehole

Distr./Farm No.: RE45816  Site Name/Descr.. CARTER BLOCK PTN. DIKBOS

Latitude [°]: 28.409510|| Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 11.65
Longitude [°]: 23.599120 || Alt. No. 2: Depth [m]: 37.48|| WL status: Static
Altitude [m]: 1443.48 || Rep. inst.: GOLD Col. ht. [m]: 0.28|| Date WL meas.: 20121006
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: )

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: CLIMAX Depth to Intk. [m]: 18.68 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 32.80 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.36 Na: 12.3 Cl: 31.3 Langel.: 034 E.Coli: 0
EC: [mS/m] 77.8 1 K: 2.53 NO3 as N: 2.35 Aggr-Ind: 12.43 Faec. co: 0
TDS: 514 t Si: 23.9 SO4: 15.2 lon-bal: 2.53 Total Co: 0

T. Alk.: 424 Al: F: 0.153 CaCoOa3: 488.38  SPC: 0
Ca: 112 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 50.8 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS:

Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121006 60  32.80 0.54 7.66
STEP TEST STEP 2 20121006 15 32.80 1.05 2115 035 98 80
PUMP INLET 20121006 25  32.80 063 2115
CONSTANT 20121006 720 32.80 0.54 869 0.46 95 720
N Golder Associates Africa, Pretoria
ﬁ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/16

BASIC SITE INFORMATION: Site Identifier: 2823BCX0023 Number: SD1-GAA023 Site type: Borehole

Distr./Farm No.: RE45816 Site Name/Des.: CARTER BLOCK PTN. DIKBOS

Latitude [°] 28.409510 || Alt. No. 1: Diam. [mm]: 160 || Water lev. [m]: 11.65
Longitude [°] 23.599120 || Alt. No. 2: Depth [m]: 37.48 || Piezometer: 0
Altitude [m]: 1443.48 || Rep. inst.: GOLD Col. ht. [mm]: 0.28 || Date WL meas.: 20121006

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 32.80 20121006 1200 20121006 1435
GOLD Constant rate test 32.80 20121006 1750 20121007 1750
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d] Storat. Qfst
STEP TEST STEP 1 1200 60 32.80 0.54 7.66 0.07
STEP TEST STEP 2 1300 15 32.80 1.05 21.15 0.35 98 80 0.05
PUMP INLET 1435 25 32.80 0.63 21.15 0.03
CONSTANT 1750 720 32.80 0.54 8.69 0.46 95 720 0.06
Golder Associates Africa, Pretoria
;'% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

Page 1

? Golder

Tel: 012 - 364 4000
Fax: 012 - 364 4001

é;i Associates Project No.: 11613568

BASIC SITE INFORMATION: Site Identifier: 2823BCX0185 Number: SD1-GAA263  Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK

Latitude [°]: 28.319020 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 3.28
Longitude [°]: 23.600930 || Alt. No. 2: Depth [m]: 54.80 || WL status: Static
Altitude [m]: 1436.12 ||Rep. inst.: GOLD Col. ht. [m]: 0.75 || Date WL meas.: 20130528
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
~Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power: Pulley Diam. [mm]: Application:

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20130528 Depth sampl. [m]: 46.80 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.49 Na: 17.7 Cl: 40.6 Langel.: 0.26 E.Coli:

EC: [mS/m] 68.3 K: 291 NO3 as N: 4.06 Aggr-Ind: 12.33 Faec. co:

TDS: 460 Si: 15.1 SO4: 40 lon-bal: 0.26 Total Co:

T. Alk.: 305 Al: <0.05 F: <0.1 CaCoOa3: 378.65 SPC:

Ca: 91.1 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit F Value exceeds maximum allowable limit

Mg: 36.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?2d] Storage Comment
STEP TEST STEP 1 20130528 60 46.80 5.21 0.09

STEP TEST STEP 2 20130528 60 46.80 10.20 0.23

STEP TEST STEP 3 20130528 60 46.80 15.21 0.34

STEP TEST STEP 4 20130528 60 46.80 20.55 1.36 100 20

= Golder Associates Africa, Pretoria
P = P O Box 13776, Hatfield, 00285

WViay T4 REPOTtNO. TTOT3006-T27Uc~4




PUMPING TEST REPORT

Date compiled: 19/09/2013

BASIC SITE INFORMATION: Site Identifier: 2823BCX0185 Number: SD1-GAA263 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.319020 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 3.28
Longitude [°] 23.600930 || Alt. No. 2: Depth [m]: 54.80 || Piezometer:

Altitude [m]: 1436.12 || Rep. inst.: GOLD Col. ht. [mm]: 0.75 || Date WL meas.: 20130528

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 46.80 20130528 0730 20130528 1150
TESTING DETAILS: Durat. Depth to rgltsé?lr/]s.] Drawd. Recov. Eﬁ(r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0730 60 46.80 5.21 0.09 57.89
STEP TEST STEP 2 0830 60 46.80 10.20 0.23 44.35
STEP TEST STEP 3 0930 60 46.80 15.21 0.34 44.74
STEP TEST STEP 4 1030 60 46.80 20.55 1.36 100 20 15.11

o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
é; ?G 1d Tel: 012 - 364 4000
= older
V'

E Fax: 012 - 364 4001
Associates Project No.: 11613568
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KOKKIE YORK - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0006 Number: SD1-GAA005 Site Name: ROOIPAN PTN. OLIENSPRUIT
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA005 20121008 0800
Site Identifier: 2823BCX0008 Number: SD1-GAA008 Site Name: CARTER BLOCK PTN. PAPKUIL
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA008 20120216 0800 7.12 705t 522 t 42.7 37.1 42.2 5.67 0.21 67.2 165 33.6 1.01 0.1
Site Identifier: 2823BCX0166 Number: SD1-GAA220 Site Name: ROOIPAN PTN. OLIENSPRUIT
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA220 20121023 0800 7.33 799t 576 t 98.8 45.7 30.2 4.42 18.4 328 62.3 35 3.46 0.115
?fc/zmisfgggggargiioifn‘fsngoédhl%”;imﬁ:ﬁ#ﬂ'ﬁ‘tp“0" ggnlcnfg%ﬂons in [mg/l] where applicable Samgl’fnlfﬁg \?vgggrEXplanatlon: Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E Eg;;ggnt P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock Assoc]ates Project No.: 11613568
X: Other source
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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LENNOX CLOETE - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0056 |[SD1-GAA058 |303/0 HINTON GEORGE B | 28.25559967]23.589740001] 1452.00 0.02 165 15.76
2823BCX0057 |[SD1-GAA059 |303/0 HINTON GEORGE B | 28.25555967]23.589790001] 1452.00 0.21 165 15.84
2823BCX0058 |[SD1-GAA060 [302 EXCELSIOR B | 28.23650967]23.606680001] 1447.00 165
2823BCX0059 |[SD1-GAA061 [302 EXCELSIOR B | 28.24026967]23.586560001] 1446.20 165
2823BCX0060 |[SD1-GAA062 [302 EXCELSIOR W | 28.24061967]23.586590001] 1446.30 12.66
2823BCX0061 |[SD1-GAA063 |[303/0 HINTON GEORGE B | 28.27006967]23.560580001] 1445.20 0.57 165 21.73
2823BCX0062 |[SD1-GAA064 [303/0 HINTON GEORGE B 28.2825696723.574830001 1442.40 0.23 165 7.53
2823BCX0212 |SD1-35M 458 CARTER BLOCK B | 28.34543967]23.582760001] 1442.16 0.40 165 30.00 9.68 20.00
SUMMARY: Site Type: Maximum: 30.00 21.73 20.00
B = Borehole ini : 30.00 7.53 20.00
. W = Well point Minimum:
Nr. of sites: 8 Sum: 20.00
Average: 30.00 13.87 20.00
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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LENNOX CLOETE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0058 Number: SD1-GAA060 Site Name: EXCELSIOR

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA060 20121008 0800 7.84 59.8 412 75.1 354 13.2 2.85 20.9 287 27.3 15.3 6.33 0.135
Site Identifier: 2823BCX0059 Number: SD1-GAA061 Site Name: EXCELSIOR

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA061 20120216 0800 7.96 52.7 398 71 45.3 105 1.56 14.6 250 25.9 44.2 3.36 0.149
SD1-GA061 20121008 0800 7.62 68.6 436 73.8 42 253 3.11 16.3 324 28.5 22.4 1.9 0.126
Site Identifier: 2823BCX0060 Number: SD1-GAA062 Site Name: EXCELSIOR

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA062 20121008 0800 7.54 59.1 318 375 21.3 2.68 14.4 291 30.7 19.3 2.27 0.155

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable
T Value exceeds recommended maximum limit EC [mS/m]

¥ Value exceeds maximum allowable limit Nitrate as N

! Value exceeds recommended minimum limit

i Value exceeds minimim allowable limit

Page 1

S
D:
E
K
0:
P
R
S
X

ample Type Code Explanation:
Drinking water

: Effluent

: Sewage

Organic

: Pressed or pellet

: Rock

= Soil

: Other source

.’ Golder
7 Associates

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

Project No.: 11613568
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0178 Number: SD1-08 Site type: Borehole
Distr./Farm No.: 303 Site Name/Des.: HINTON GEORGE
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.257892 Reg./BB.: Topo-set.: Depth [m]: 39.85
Longitude [°]: 23.585559 GN Site status:  Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1449.15 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] Grawel ( > 2mm)
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm]
Screen/Mesh Screen Waterlevel measured: 01/05/13 [ ] Sanitary seal
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?I 1 I1|5I II3|0 OI 1 I1|0I 1 I20
% 381 CALCRETE: White, fine; -0
2] -2
4_: CLAY: Yellowish, very fine; :4
6] 6
E CLAY: Dark brown, very fine; E
8 -8
] | 2305 -
10] -10
] g -
12 381—) QJDBI'J 12
1 LIS i
] ooy -
14 = S 14
i 0y CLAY AND SAND: Grey, fine; -
] v ﬂﬂu ':3' C
16; o007 16
1 T -
18] 18
é E I I E g
%_ 20: H H 305 CLAY AND SAND: Brownish grey, fine clayey; .20 5
8 ] " il 8ils - é.
22—: H H p— WAD: Dark grey, very fine clayey; :_22
245 L : : 1] 3221353;;?ONSTONE: Brownish yellow, fine fractured; Rubble 5_24
] CHERT: Very weathered fractured; Chert rich rubble -
] \ \ -
26 ‘ i 301/p fragments (o6
] | | 254 B
1 ‘ ‘ p— -
28] ! ‘ 28
B | | -
o B | 0
: ‘ ‘ DOLOMITE: Brownish grey, very fine fractured weathered; E
324 | | Chertrich 32
] | I -
] ! I o] CAVITY:; R
34—. ‘ ‘ o] DOLOMITE: ; Chert, boulders .34
] | | e B
1 | | I -
36: — DOLOMITE: Grey, very fine, slightly fractured fresh; Chert -36
] rich -
se = e ST -38
4 DOLOMITE: Grey, very fine, slightly fractured fresh; |-
40] I— 10
COMMENT: - Golder Associates Africa, Pretoria
% P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é‘é = Golder Fax: 012 - 364 4001
L7/ Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0178 Number: SD1-08 Site

type: Borehole

Distr./Farm No.: 303 Site Name/Descr.: HINTON GEORGE
Latitude [°]: 28.257892 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 14.95
Longitude [°]: 23.585559 || Alt. No. 2: Depth [m]: 39.85 || WL status: Static
Altitude [m]: 1449.15 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20130501
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-08 Date sampled: 20130502 Depth sampl. [m]: 34.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.29 Na: 111 Cl: 28.2 Langel.: 0.08 E.Coli:
EC: [mS/m] 66.3 K: 1.89 NO3 as N: 3.55 Aggr-Ind: 12.15 Faec. co:
TDS: 400 Si: 12.8 SO4: 24.2 lon-bal: 0.58 Total Co:
T. Alk.: 332 Al: <0.05 F: <0.1 CaCoa3: 388.17 SPC:
Ca: 87 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 41.6 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
27.00 27.30 30.00 Notch (V- or U-notch)
22.00 22.50 8.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 1.00 381 Steel Plain casing
0.00 18.00 254  Steel Plain casing
0.00 18.00 305 Steel Plain casing
18.00 24.00 305 Steel Perforated or slotted
18.00 36.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20130501 60 34.80 8.02 0.21
STEP TEST STEP 2 20130501 60 34.80 16.12 0.48
STEP TEST STEP 3 20130501 60 34.80 24.12 0.77
STEP TEST STEP 4 20130501 60 34.80 30.21 1.09 0 100 5
CONSTANT 20130501 1440 34.80 30.08 0.71 0 100 10 2573
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 20 20.00 CLASSO 6.10 26.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier:

2823BCX0178 Number:

SD1-08 Site type: Borehole

Distr./Farm No.: 303 Site Name/Des.: HINTON GEORGE
Latitude [°] 28.257892 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 14.95
Longitude [] 23.585559 || Alt. No. 2: Depth [m]: 39.85 || Piezometer: 0
Altitude [m]: 1449.15 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130501
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Constant rate test 34.80 20130501 0740 20130501 1145
GOLD Constant rate test 34.80 20130501 1600 20130502 1610 2573 16.66
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 0740 60 34.80 8.02 0.21 38.19
STEP TEST STEP 2 0840 60 34.80 16.12 0.48 33.58
STEP TEST STEP 3 0940 60 34.80 24.12 0.77 31.32
STEP TEST STEP 4 1040 60 34.80 30.21 1.09 0 100 5 27.72
CONSTANT 1600 1440 34.80 30.08 0.71 0 100 10 2573 42.37
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BCX0174 Number: SD1-09 Site type: Borehole
Distr./Farm No.: 302 Site Name/Des.: EXCELSIOR
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.255266 Reg./BB.: Topo-set.: Depth [m]: 40.30
Longitude [°]: 23.597476 GN Site status:  Unused Col. ht. [m]: 0.55
-Nr.:
Altitude [m]: 1442.32 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/Mesh Screen Waterlevel measured: 16/04/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
.37 A S
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] 2084 R
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0174 Number:

SD1-09 Site type: Borehole

Distr./Farm No.: 302 Site Name/Descr.: EXCELSIOR

Latitude [°]: 28.255266 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 8.04
Longitude [°]: 23.597476 || Alt. No. 2: Depth [m]: 40.30 || WL status: Static
Altitude [m]: 1442.32 ||Rep. inst.: GOLD Col. ht. [m]: 0.55 || Date WL meas.: 20130428

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-09 Date sampled: 20130429 Depth sampl. [m]: 34.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.32 Na: 15.7 Cl: 295 Langel.: 0.12 E.Coli:
EC: [mS/m] 73171 K: 1.8 NO3 as N: 3.91 Aggr-Ind: 12.20 Faec. co:
TDS: 450 Si: 13.9 SO4: 26.9 lon-bal: 1.32 Total Co:
T. Alk.: 370 Al: <0.05 F: <0.1 CaCoa3: 429.50 SPC:
Ca: 82.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 54.5 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
32.00 36.00 13.00 Notch (V- or U-notch)
10.00 19.00 25.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 305 Steel Plain casing
0.00 6.00 203  Steel Plain casing
0.00 6.00 254  Steel Plain casing
6.00 18.00 254  Steel Perforated or slotted
6.00 36.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20130428 60 34.80 8.23 0.65
STEP TEST STEP 2 20130428 60 34.80 16.32 1.34
STEP TEST STEP 3 20130428 60 34.80 24.14 2.36
STEP TEST STEP 4 20130428 60 34.80 30.13 3.42 100 30
CONSTANT 20130429 1440 34.80 25.09 2.11 100 150 987
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 20 10.00 CLASSO 5.80 30.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0174 Number: SD1-09 Site type: Borehole

Distr./Farm No.: 302 Site Name/Des.: EXCELSIOR

Latitude [°] 28.255266 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 8.04
Longitude [] 23.597476 || Alt. No. 2: Depth [m]: 40.30 || Piezometer: 0
Altitude [m]: 1442.32 || Rep. inst.: GOLD Col. ht. [mm]: 0.55 || Date WL meas.: 20130428

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 34.80 20130428 1330 20130428 1800
GOLD Constant rate test 34.80 20130429 0900 20130430 1130 987 8.33
TESTING DETAILS: Durat. Depth to r[a)lltz([:lr/]s.:] Drawd. Recov. gﬁ(r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1330 60 34.80 8.23 0.65 12.66
STEP TEST STEP 2 1430 60 34.80 16.32 1.34 12.18
STEP TEST STEP 3 1530 60 34.80 24.14 2.36 10.23
STEP TEST STEP 4 1630 60 34.80 30.13 3.42 100 30 8.81
CONSTANT 0900 1440 34.80 25.09 211 100 150 987 11.89
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Borehole Construction and Geological Log Date compiled: 2013/07/30
BASIC SITE INFORMATION:  Site Identifier: 2823BCX0183 Number: SD1-35 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.345005 Reg./BB.: Topo-set.: Depth [m]: 28.70
Longitude [°]: 23.583280 GN Site status:  Unused Col. ht. [m]: 0.56
-Nr.:
Altitude [m]: 1442.33 Site purp.:  Production (water supply) Diam. [mm]: 254
purp
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/ Mesh Screen v Waterlevel measured: 01/05/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0183 Number:

SD1-35

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK

Latitude [°]: 28.345005 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 10.68
Longitude [°]: 23.583280 || Alt. No. 2: Depth [m]: 28.70 || WL status: Static
Altitude [m]: 1442.33 ||Rep. inst.: GOLD Col. ht. [m]: 0.56 || Date WL meas.: 20130803

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-35 Date sampled: 20130526 Depth sampl. [m]: 22.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.53 Na: 26.5 Cl: 64.8 Langel.: 0.28 E.Coli:
EC: [mS/m] 75t K: 4.23 NO3 as N: 4.53 Aggr-Ind: 12.36 Faec. co:
TDS: 492 t Si: 14.1 SO4: 55.7 lon-bal: -0.59 Total Co:
T. Alk.: 289 Al: <0.05 F: 0.148 CaCoOa3: 386.54 SPC:
Ca: 93.6 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 37.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
26.00 26.50 20.00 Notch (V- or U-notch)
22.00 22.50 2.00 Notch (V- or U-notch)
16.00 16.50 0.20 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 3.00 305 Steel Plain casing
0.00 16.00 254  Steel Plain casing
16.00 28.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] [min] T [m?2d] Storage Comment
STEP TEST STEP 1 20130524 60 22.80 8.13 0.17
STEP TEST STEP 2 20130524 60 22.80 16.14 0.37
STEP TEST STEP 3 20130524 60 22.80 24.53 0.59
STEP TEST STEP 4 20130524 60 22.80 30.22 1.55 0 30
CONSTANT (1) 20130524 2880 22.80 30.06 1.76 100 120
CONSTANT (2) 20130803 4320 22.80 30.12 2.37 100 60
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 26.00 Electric motor 24 20.00 CLASSO 8.00 25.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823BCX0183 Number:

SD1-35 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.345005 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 10.68
Longitude [] 23.583280 || Alt. No. 2: Depth [m]: 28.70 || Piezometer: 0
Altitude [m]: 1442.33 || Rep. inst.: GOLD Col. ht. [mm]: 0.56 || Date WL meas.: 20130803

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 22.80 20130524 0700 20130524 1130
GOLD Constant rate test 22.80 20130524 1635 20130526 1835
GOLD Constant rate test 22.80 20130803 1200 20130806 1300 2568 34.9 0.83
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 0700 60 22.80 8.13 0.17 47.82
STEP TEST STEP 2 0800 60 22.80 16.14 0.37 43.62
STEP TEST STEP 3 0900 60 22.80 24.53 0.59 41.58
STEP TEST STEP 4 1000 60 22.80 30.22 1.55 0 30 19.50
CONSTANT (1) 1635 2880 22.80 30.06 1.76 100 120 17.08
CONSTANT (2) 1200 4320 22.80 30.12 2.37 100 60 2568 349 1271
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PUMPING TEST REPORT

Date compiled: 2013/07/30

Time [min]

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0183 Number: SD1-35 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Latitude [°] 28.345005 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 10.82
Longitude [°] 23.583280 || Alt. No. 2: Depth [m]: 28.70 || Piezometer: 0
Altitude [m]: 1442.33 || Rep. inst.: GOLD Col. ht. [mm]: 0.56 || Date WL meas.: 20130524
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 22.80 20130524 0700 20130524 1130
GOLD Constant rate test 22.80 20130524 1635 20130526 1835
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/ls] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 0700 60 22.80 8.13 0.17 47.82
STEP TEST STEP 2 0800 60 22.80 16.14 0.37 43.62
STEP TEST STEP 3 0900 60 22.80 2453 0.59 41.58
STEP TEST STEP 4 1000 60 22.80 30.22 1.55 0 30 19.50
CONSTANT 1635 2880 22.80 30.06 1.76 100 120 17.08
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0212 Number: SD1-35M Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.345440 Reg./BB.: Topo-set.: Depth [m]: 30.00
Longitude [°]: 23.582760 GN Site status: Unused Col. ht. [m]: 0.40
-Nr.:
Altitude [m]: 1442.16 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 29/07/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P P R PR R R
I 1 1 Lo |
(:E - _ CALCRETE: White, fine; E_i
2] — 2
3 — 3
4 — L
61 — 6
7 — -7
| — 8
of 2% — o
104 M — 110
113 — 1
123 — 12
13; _ CALCRETE: Light yellow, fine clayey; ;13
€ 149 F14 g
£151% 155
8 16- L 2—16 E
17 I »
18§ T LT DOLOMITE: Brownish grey, very fine clayey ;18
195 | | o fractured; F19
E | I e o
204 \ \ T 20
21} | | CrT F21
2 || = 2
23] | | rEs 23
241 | NES e 24
254 | \ T 25
E ‘ ‘ L :' : ': ': DOLOMITE: Grey, very fine, very fractured chert o
263 i i 201/ T rich; ;'26
2r e ko7
B : : — 1 s DOLOMITE: Grey, very fine fractured chert rich; =
28?. ‘ ‘ T ;_28
294 } } o 29
301 \ \ T 20
COMMENT: ’ Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
Associates Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.25 Lucas Burger

May 2014 @Gﬂl{lﬂ
Report No. 11613568-12708-4 26 Associates



Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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LUCAS BURGER - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00105 |[SD1-GAA203 |RE515/0 |FARM 515 B | 28.47541967]23.574140001] 1436.60 165
2823BC00106 |SD1-GAA202 |RE515/0 |FARM 515 B 28.4876296723.572870001 1435.20 165 61.00 17.80
2823DA00054 |[SD1-GAA198 [523/0 FARM 523 B | 28.54400967]23.588090001 1422.15 165 7.00
2823DAX0012 |[SD1-GAA199 |RE515/0 |FARM 515 B | 28.51367967]23.561320001] 1427.40 0.30 165 73.00 17.85
2823DAX0013 |SD1-GAA200 |RE515/0 |FARM 515 B 28.5113696723.562690001f 1431.20 0.10 165 73.00 21.90
2823DAX0014 |SD1-GAA201 |RE515/0 |FARM 515 B | 28.50519967]23.565280001] 1432.60 0.53 165 28.30
SUMMARY: Site Type: Maximum:  73.00  28.30
B = Borehole Minimum: 61.00 7.00
Nr. of sites: 6 sum:
Average: 69.00 18.57
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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TITLE
CARTER BLOCK 458 PTN 19
MARIKA DE JAGER
. , / PROJECT No. 11613568 REV
439 _ @ \ 4 i Selfhelplll. . > 0
N / U7 SCALE  1:50 000 A4
NN i Gls MB 23/04/2014
o \ /N . CHECK DB 23/04/2014
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MARIKA DE JAGER - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0067 [SD1-GAA069 [458/19 CARTER BLOCK PTN. MURRAY B | 28.38105967]23.580450001 1443.80 12.52
2823BCX0068 |[SD1-GAA070 [458/19 CARTER BLOCK PTN. MURRAY B 28.3731096723.589750001f 1448.70 0.28 155 30.00 17.91 0 0
2823BCX0069 |[SD1-GAA071 [458/19 CARTER BLOCK PTN. MURRAY B 28.4155396723.57559000] 1439.80 165 30.00 O 0
SUMMARY: Site Type: Maximum: 3000  17.91
B = Borehole Minimum: 30.00 12.52
Nr. of sites: 3 Sum:
Average: 30.00 15.21
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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MARIKA DE JAGER - TIME DEPENDENT CHEMISTRY REPORT

Number: SD1-GAA069
pH EC

Site Identifier: 2823BCX0067

Date/Time samp. Ca

Samp. Nr./Type TDS

Site Name: CARTER BLOCK PTN. MURRAY

Mg Na K

Si

T. Alk.

Cl

SO4 NO3as N F

SD1-GA069 20120216 0800 7.96 217t 1600 t 119

111 % 211 t 35.3

12.7

286

2421

239 t 5.67 0.133

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

} Golder

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4




Borehole Construction and Geological Log Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0207 Number: SD1-13 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.393810 Reg./BB.: Topo-set.: Depth [m]: 60.00
Longitude [°]: 23.547370 GN Site status: Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1442.51 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: coz2C
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 04/07/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
G s A T S o
I 1 I |
OE 203} e — CALCRETE: White, fine; EO
2 2
4 — 4
6§ L] f—6
103 L ;_10
12_: DOLOMITE: Light grey, very fine; Calcrete :12
142 165 DOLOMITE: Grey, very fine fractured; :_14
16 B F16
18] F18
] v E
20§ ;—20
22_: DOLOMITE: Grey, very fine, slightly fractured :_22
; fresh; ;
247 24
26] 26
T 28] 28 O
= and 203 Fan S
£ 30] 05
A 32 | | 32 3,
34 \ \ 34
36] ! l 36
. &
407 i i F40
42 : : 42
44 | | 165 44
467 ! l F46
] ‘ ‘ 4.4 DOLOMITE: Grey, very fine, very fractured; -
48 ‘ ‘ 148
50; i i —_— DOLOMITE: Grey, very fine fresh; :_50
52] ! ! F52
E | | -
54§ | | —54
567 l l F56
ey || =
607 ‘ ‘ F60
COMMENT: Golder Associates Africa, Pretoria

P O Box 13776, Hatfield, 00285

) Tel: 012 - 364 4000
é{g Golder  Fax 012-364 4001
V' Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0207 Number:

SD1-13

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK

Latitude [°]: 28.393810 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 19.77
Longitude [°]: 23.547370 || Alt. No. 2: Depth [m]: 60.00 || WL status: Static
Altitude [m]: 1442.51 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20130801

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT:

USE APPLICATION:

—Pump: ;
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: ) Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-13 Date sampled: 20130802 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.13 Na: 27.5 Cl: 133 Langel.: 0.14 E.Coli:
EC: [mS/m] 97 t K: 4.72 NO3 as N: 3.06 Aggr-Ind: 12.25 Faec. co:
TDS: 730 t Si: 21.6 SO4: 58.6 lon-bal: 6.43 T Total Co:
T. Alk.: 302 Al: <0.05 F: <0.1 CaCos3: 573.15 SPC:
Ca: 174 t Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 33.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
49.00 49.50 4.40 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 203  Steel Plain casing
0.00 30.00 165 Steel Plain casing
30.00 60.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T [m?d] Storage Comment
STEP TEST STEP 1 20130801 60 58.80 1.22 1.55
STEP TEST STEP 2 20130801 60 58.80 2.55 5.16
STEP TEST STEP 3 20130801 60 58.80 5.14 14.20
STEP TEST STEP 4 20130801 10 58.80 7.10 39.00 100 100
PUMP INLET 20130801 20 58.80 4.80 39.03
CONSTANT 20130801 1440 58.80 3.54 8.67 0 100 240
I Golder Associates Africa, Pretoria
—’if? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
€A EGolder rax012-364 4001
I J Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 28/08/2013

BASIC SITE INFORMATION: Site Identifier:

2823BCX0207 Number: SD1-13

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.393810 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 19.77
Longitude [°] 23.547370 || Alt. No. 2: Depth [m]: 60.00 || Piezometer: 0
Altitude [m]: 1442.51 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130801

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

2 + -
] [
= Fob
- | | |
£ 35 P
K| L
540: T T
— - | | |
5
g«
s L
-] | | |
= (.
- | | |
5 R
o <
Time [min]
Constant Rate Test
E
£
T
>
k)
i
@
=

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 58.80 20130801 0650 20130801 1140
GOLD Constant rate test 58.80 20130801 1200 20130802 1600
TESTING DETAILS: Durat. Depth to rgltse([:lr/]s.] Drawd. Recov. gﬁ? Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Q/st
STEP TEST STEP 1 0650 60 58.80 1.22 1.55 0.79
STEP TEST STEP 2 0750 60 58.80 2.55 5.16 0.49
STEP TEST STEP 3 0850 60 58.80 5.14 14.20 0.36
STEP TEST STEP 4 0950 10 58.80 7.10 39.00 100 100 0.18
PUMP INLET 1140 20 58.80 4.80 39.03 0.12
CONSTANT 1200 1440 58.80 3.54 8.67 0 100 240 0.41
o Golder Associates Africa, Pretoria
P = P O Box 13776, Hatfield, 00285
(P Golder 15 5533522

V4 ASSOCiateS Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0203 Number: SD1-15 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.393340 Reg./BB.: Topo-set.: Depth [m]: 64.00
Longitude [°]: 23.547940 GN Site status: Unused Col. ht. [m]:
-Nr.:
Altitude [m]: 1443.08 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: c92C
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlewvel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
.. %% %% 9. ¢ .8
I 1 1 L |
OE' 203 [r— CALCRETE: White, fine; 50
24 2
8 — g
104 — £10
124 — 12
| | 165 — 4
165 — 16
E _ CALCRETE: White, fine clayey; F
184 ;—18
204 — £20
22_2. L 2_22
24- L 24
261 — 26
28 — 28
E3 I 30 ®
£ 32128, | (32 2
S ‘ ‘ L E =
0 34 | \ 16lfs 34 3,
361 | i| 165 L F36
E. | — E— irkrirtrirteiel CLAY: Yellowish, very fine; F
38} | \ B F38
= | | sty -
Al ; | | ittt ?40
42_: ‘ ‘ DOLERITE: Greyish green, fine, very weathered; ;42
44} a4
46§ DOLERITE: Greyish green, fine fractured ;46
48;. weathered; ;48
501 F50
52—;' | 165 DOLERITE: Grey, fine fresh; ;52
544 54
56 56
584 58
60 60
62 62
641 F64
COMMENT: = Golder Associates Africa, Pretoria
—*‘F# P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
_—_ GOldel' Fax: 012 - 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0202 Number: SD1-18 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: LGATELOPELE LM
Latitude [°]: 28.389570 Reg./BB.: Topo-set.: Depth [m]: 72.00
Longitude [°]: 23.583700 GN Site status: Unused Col. ht. [m]: 0.44
-Nr.:
Altitude [m]: 1443.18 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 19/06/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P, 8 bttt
I L 1 TR |
OE' I 203 [— CALCRETE: White, fine; _0
23 I F
1 — i
E 5
61 — i
= L
B L F
104 10
12_5. | 165 L i
141 [r— i
B 15
164 v — -
1 =3 -
204 — 20
223 L -
244 —
] _ CALCRETE: White, fine clayey; _25
263 | i| 165 r
28] i ‘ o — i
30§ —_— CLAY: Light brown, very fine; 30
32
E 34 -
£ 97 35 ©
% 36— 203 : E
S 383 | 165 e
40— H0
423 :
443 :
] H45
46 -
48§~ 0.1lfs i
50§ i ‘ P — WAD: Dark brown, very fine; 150
52 i i
| | (55
58; ! ! e — DOLOMITE: Grey, very fine, slightly fractured |
oof |1 = 60
624 | i o I
E | ! t 1 ! T II ! 1 :
644 | \ e 65
664 | i .:.:.: .: I
E | | T T T T I
681 || | o i
703 | I :':':'Iu' 70
I | | T 1 T T II T 1 -
724 L I LTI
COMMENT: = Golder Associates Africa, Pretoria
—ﬁf‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
% = GOldel' Fax: 012 - 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 18/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0201 Number: SD1-23 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.390050 Reg./BB.: Topo-set.: Depth [m]: 76.00
Longitude [°]: 23.584040 GN Site status: Unused Col. ht. [m]: 0.48
-Nr.:
Altitude [m]: 1442.91 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 17/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
2 4
TR IR |
04 I I(_254 [r— CALCRETE: White, fine; -0
i L L
] L r
151 — H15
v —
204 L 20
] I B
251 165 — 25
1 L i
304 30
] — CALCRETE: Yellowish, fine; i
—_— -. CALCRETE: Light brown, fine; Banded Iron stone |
£ 35 35 g
c 1% -
g ] -
3 404 403
451 BANDED IRONSTONE: Yellow, fine; 45
501 150
] CLAY: Dark brown, fine; i
551 o 55
] | \
: | [ DOLOMITE: Grey, very fine fractured weathered; |
60— ‘ ‘ Clayey '60
] | \ :
i | EES i
651 | \ 65
] l l i
701 | | 70
B | | I~
] \ | C
75+ | i 75
COMMENT: o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
P Tel: 012 - 364 4000
=7 GOldEI' Fax: 012 - 364 4001
Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 19/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0197 Number: SD1-28 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELEL LM
Latitude [°]: 28.385630 Reg./BB.: Topo-set.: Depth [m]: 66.00
Longitude [°]: 23.587450 GN Site status: Unused Col. ht. [m]: 0.54
-Nr.:
Altitude [m]: 1444.43 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 15/06/13 [ ] Bottom closed
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
ot futnfudnd
I 1 I IETTARTH |
O? I I 254 [r— CALCRETE: White, fine; ;0
24 =
8 — 8
104 — 10
12—; 165 ;—12
14§~ v ;—14
164 — £16
18- L ;—18
204 — £20
224 — 22
24y — 24
265' [— CALCRETE: Yellowish white, fine; ;26
281 245 | F28
3 | | -
305 . CALCRETE: White, fine; 30
E 5o | | F2p &
= oA | i p.2l/s L = %
2344 | \ £34 =,
877 ‘ ‘ - — )
364 | I et - - — 3
E T LT DOLOMITE: Greyish white, fine; o
sey || oo 38
40%' ‘ | 165 ::::::'.: £40
42_:. ‘ ‘ T :u : |: T : DOLOMITE: Brownish grey, very fine, very 542
E : : i o weathered fractured; E
44? ‘ ‘ :I:I:IIII ?44
46% | | :I:I:IIII ;46
= | | L F
= T 48
soy || 2 I 50
54% : : T :u : |: T : DOLOMITE: Grey, very fine, slightly fractured 5_54
E s fresh; -
56 oo 56
53_2. e F58
6 E 165 DOLERITE: Dark grey, fine fresh; 560
62 62
64 F64
66 66
COMMENT: = Golder Associates Africa, Pretoria
4.:“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
; E Golder Fax: 012 - 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0197 Number:

SD1-28

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK
Latitude [°]: 28.385630 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.45
Longitude [°]: 23.587450 || Alt. No. 2: Depth [m]: 66.00 || WL status: Static
Altitude [m]: 1444.43 ||Rep. inst.: GOLD Col. ht. [m]: 0.54 || Date WL meas.: 20130623
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: ) Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-28 Date sampled: 20130623 Depth sampl. [m]: 64.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.48 Na: 52.3 Cl: 114 Langel.: 0.09 E.Coli:
EC: [mS/m] 928t K: 8.12 NO3 as N: 3.23 Aggr-Ind: 12.17 Faec. co:
TDS: 652 t Si: 12 SO4: 67.1 lon-bal: 4.94 Total Co:
T. Alk.: 241 Al: <0.05 F: <0.1 CaCos3: 409.58 SPC:
Ca: 81.9 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 49.9 Mn: 0.26 t I Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
34.00 34.50 0.20 Notch (V- or U-notch)
52.00 52.50 2.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 3.00 254  Steel Plain casing
0.00 26.00 165 Steel Plain casing
26.00 56.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T [m2d] Storage Comment
STEP TEST STEP 1 20130623 60 64.80 1.03 3.41
STEP TEST STEP 2 20130623 60 64.80 3.22 11.64
STEP TEST STEP 3 20130623 30 64.80 5.49 49.22 0 180
PUMP INLET 20130623 30 64.80 3.40 49.35
CONSTANT 20130624 720 64.80 231 11.84 100 360
I Golder Associates Africa, Pretoria
—’if? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
€A EGolder rax012-364 4001
I J Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 19/09/2013

BASIC SITE INFORMATION: Site Identifier: 2823BCX0197 Number: SD1-28

Site type: Borehole

Time [min]

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Latitude [°] 28.385630 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.45
Longitude [°] 23.587450 || Alt. No. 2: Depth [m]: 66.00 || Piezometer: 0
Altitude [m]: 1444.43 || Rep. inst.: GOLD Col. ht. [mm]: 0.54 || Date WL meas.: 20130623
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
15y T T T T
203 “FrITEEAT
__ 25 I
=3 A O S S S S SN S N LLiiiiiiL
£ 35 LLiliio
Q E [ N R N A
3 RREAENE
2 :Z RRERE
I R
557 FrTTrEAT
Ll M A s B . e
65 L L
d %6 éé&%&é‘é‘o
8 8RR 83’%

Constant Rate Test

A

7

? Golder

Page 1

Tel: 012 - 364 4000
Fax: 012 - 364 4001

V' Associates Project No.: 11613568

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 64.80 20130623 1600 20130623 2130
GOLD Constant rate test 64.80 20130624 0800 20130625 0200
TESTING DETAILS: Durat. Depth to rzltse([:l?s-] Drawd. Recov. gleﬁ Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] 9% [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1600 60 64.80 1.03 3.41 0.30
STEP TEST STEP 2 1700 60 64.80 3.22 11.64 0.28
STEP TEST STEP 3 1800 30 64.80 5.49 49.22 0 180 0.11
PUMP INLET 2130 30 64.80 3.40 49.35 0.07
CONSTANT 0800 720 64.80 231 11.84 100 360 0.20
o Golder Associates Africa, Pretoria
P = P O Box 13776, Hatfield, 00285
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Borehole Construction and Geological Log Date compiled: 19/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0200 Number: SD1-30 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.385750 Reg./BB.: Topo-set.: Depth [m]: 71.00
Longitude [°]: 23.588340 GN Site status: Unused Col. ht. [m]: 0.46
-Nr.:
Altitude [m]: 1444.45 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole e Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 14/06/13
Piezometer 050_) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P..0% 9% 9.2.%.
I 1 1 Toon) |
OE' I 254 [— CALCRETE: White, fine; _0
23 I 3
43 L i
e o)
| — -
| — [
103 10
12_; L
144 L L
161 15
L v 165 L i
| — -
204 20
22—§~ L r
244 L +
26] 25
El CALCRETE: Yellowish, fine; B
264 j— :
304 [r— CALCRETE: White, fine; 30
= 32—E~ r— i o
a4 352
g_ 361 L =2 =
[ 1 I I o '§‘
a 38§ ‘ ‘ 0.8lfs LTTT DOLOMITE: Greyish yellow, fine; Calcrete | —
409 | ‘ ——] i 40
424 } } T i
44 | | |15 e i
E | N e 45
464 | I — =
48] | \ e i
1 | I T T TT -
502. | I e 150
52_:, ‘ ‘ WAD: Dark brown clayey; Dolomite + Chert L
54; | i fragments I
E 55
56§ -
58§~ L
60— 60
624 | 165 -
647 C
6 E 65
E. o DOLOMITE: Grey, very fine, slightly fractured L
68§ :.:.:.'I. fresh; o
705 oo 70
COMMENT: ’ Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
Associates Project No.: 11613568
Page 1

WViay T4 REPOTtNO. TTOT3006-T27Uc~4




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0200 Number: SD1-30 Site type:  Borehole
Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK PTN. 19
Latitude [°]: 28.385740 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 17.42
Longitude [°]: 23.588350 || Alt. No. 2: Depth [m]: 71.00 || WL status: Static
Altitude [m]: Rep. inst.: GOLD Col. ht. [m]: 0.46 || Date WL meas.: 20130614
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-30 Date sampled: 20130511 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.6 Na: 37 Cl: i Langel.: 0.36 E.Coli:
EC: [mS/m] 83t K: 5.9 NO3 as N: 4.53 Aggr-Ind: 12.44 Faec. co:
TDS: 576 t Si: 15 SO4: 66.7 lon-bal: -0.51 Total Co:
T. Alk.: 305 Al: <0.05 F: 0.116 CaCoOa: 406.39 SPC:
Ca: 91.5 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 43.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
40.00 40.50 0.80 Notch (V- or U-notch)
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 2.00 254  Steel Plain casing
0.00 35.00 165 Steel Plain casing
35.00 54.00 165 Steel Perforated or slotted
54.00 71.00 165 Steel Plain casing
N Golder Associates Africa, Pretoria
"ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
Page 1
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Borehole Construction and Geological Log Date compiled: 19/09/2013
BASIC SITE INFORMATION: Site Identifier: 2823BCX0204 Number: SD1-31 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK PTN. 19
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.375240 Reg./BB.: Topo-set.: Depth [m]: 120.00
Longitude [°]: 23.597440 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1444.41 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.: Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 21/06/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P P S P LR o
I ] 1 1 |
OE . .<_305 [r— CALCRETE: White, fine; :O
5 — °
: 16854 o
10- I 10
] v -
15 L )
205 l@‘l 0.1 I '_20
255 3(& i b _ — CALCRETE: Yellowish white, fine clayey; 5_25
30° — F30
] | 16854 L F
357 35
B L E
407 — 40
E _ CALCRETE: Yellowish, fine; ;
ast b L 45
i L i [ : [ BANDED IRONSTONE: Brownish yellow; F
50 | . 50
E : : CLAY: Brown, very fine; N
e I > 8
= 605 | I GRAVEL: Greyish green, fine; 50 =
o R ‘ ‘ E =l
8 : ‘ ‘ o 3
65 | ‘ 65 =
: | | o
705 ‘ ‘ T LT DOLOMITE: Grey, very fine fresh; _—70
75 e 75
80; S -80
1 2=4 T o
85 e -85
90 oI 90
o5 e o5
1007 T 100
105° e 105
110° CTrn F110
115] . F115
1205 |I|I|I|I :_120
COMMENT: = Golder Associates Africa, Pretoria
—ﬁf‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é?& E Golder Fax: 012 - 364 4001
I7 Associates Project No.: 11613568
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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MARTHINUS BEESLAAR - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BA00126 |SD1-GAA252 [263 JONASBANK B |28.2109096723.701940001] 1455.60 165
2823BA00127 |SD1-GAA253 [263 JONASBANK B | 28.22809967]23.695090001] 1454.90 0.45 165 6.90 5.10
2823BA00128 |SD1-GAA254 [263 JONASBANK B | 28.2281396723.695010001 1454.90 0.10 165 6.40 5.10
2823BA00129 |SD1-GAA251 [263 JONASBANK B |28.1999496723.689680001] 1465.50 165 5.30 5.30
2823BA00131 |SD1-GAA249 |263 JONASBANK B 28.23058967]23.648110001f 1453.10 165 4.20 4.20
2823BA00132 |SD1-GAA250 [263 JONASBANK B | 28.2288496723.652920001] 1451.70 0.10 165 4.60 2.85
2823BA00134 |SD1-GAA256 [263 JONASBANK B | 28.21267967]23.662760001)] 1457.50 165 6.00 6.00
2823BAX0014 |SD1-GAA246 [262 WELGEVONDEN B |28.2199696723.622100001 1452.50 0.20 165 9.56
2823BAX0015 |SD1-GAA247 [262 WELGEVODEN B |28.2100796723.614790001 1454.00 0.15 165 12.17
2823BAX0016 |[SD1-GAA248 [262 WELGEVONDEN B 28.20156967]23.645820001f 1459.40
SUMMARY: Site Type: Maximum: 6.90 12.17
B = Borehole Minimum: 4.20 2.85
Nr. of sites: 10 Sum:
Average: 5.57 6.29
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Assocmtes Project No.: 11613568
Page 1
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MARTHINUS BEESLAAR - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BA00127 Number: SD1-GAA253 Site Name: JONASBANK
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA253 20121112 0800 7.95 1491 1090t 103 130 72.2 3.43 26.5 0.02 0 0 202 122 6.68 0.236 477
Site Identifier: 2823BA00131  Number: SD1-GAA249 Site Name: JONASBANK
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA249 20121112 0800 8.15 975 %t 574 89.2 89.6 T 315 3.97 10.6 0.02 0 0 84.3 67.8 3.28 0.248 431
Site Identifier: 2823BAX0014 Number: SD1-GAA246 Site Name: WELGEVONDEN
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA246 20121122 0800 8.08 759t 424 72.6 69.9 28.2 9.9 145 0.02 0 0 55.2 32.9 4.87 0.129 351
. . . . . Sample Type Code Explanation: X X .

?@Zm':‘g(cségggargiioifn‘fsngoédhl%”;iﬁfrgsnlﬁnf?tpt'0" ggnlcnfg%t'ons in [mg/l] where applicable D: Drinking water Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E Eg;;ggnt P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic : 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001

R: Rock Assoc]ates Project No.: 11613568

X: Other source
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2.28 Piet Austin

May 2014 @Gﬂl{lﬂ
Report No. 11613568-12708-4 29 Associates



//’Jén\’

n

Arbelt'idslnn

o

|
|
|
1
Fal
I

Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.

418 3

)
N
isvlei ® 7

&
SD:

BESRI

o

[| e

N

1-GAA098
'/ SD1-GAA094

- SD1-GAA097:0-

. SD1-GAAQ95

G R

7

: :',__5;.391-GAA093,
Y el i 1

L

R \/
-, —_ -~ .
//\ - &
L 3 o ' T

/ -

"
AA091

OOTVLEI 296
yPtn 0

. ,

e
't

| e
~F

North West

e
Northern Cape Free State

Eastern Cape]

LEGEND

@® Existing borehole survey
@® Existing borehole tested
& Fountain

[ Grootvlei 296 Ptn 0

=== Secondary road

= Other road

— Rivers

0 Dam

Pan

Marsh viei

500 250 0 500 1000
L 1 | 1 | 1 |
Meters

RESOURCES\NOTES
Coordinate System: GCS WGS 1984
Datum: WGS 1984

PROJECT
GW ASSESSMENT VGG SCHEME

TITLE

GROOTVLEI 296 PTN 0
PIET AUSTIN
PROJECT No. 11613568 REV 0
SCALE  1:50 000 A4
GIS MB 25/04/2014
CHECK DB 25/04/2014
REVIEW FW 25/04/2014

May 14 Report No. 11613568-12708-4

El

pefile

_PietAustin_A4.|

@ coer,

Pretoria, South Africa




PIET AUSTIN - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0085 |[SD1-GAA094 |296/0 GROOTVLEI B | 28.38154967]23.746950001] 1409.88 165
2823BCX0086 |[SD1-GAA095 [296/0 GROOTVLEI B 28.38213967]23.747230001 1409.87 0.34 1.48
2823BCX0088 |[SD1-GAA097 [296/0 GROOTVLEI FOUNTAIN SMALL F |28.38200967/23.747560001] 1409.81 0.10
2823BCX0089 |[SD1-GAA098 [296/0 GROOTVLEI FOUNTAIN LARGE F ]28.3797896723.744550001] 1409.90 0.29 0.45
SUMMARY: Site Type: Maximum: 1.48
B = Borehole ini .
. F = Fountain / Spring Minimum: 0.10
Nr. of sites: 4 sSum:
Average: 0.68
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




PIET AUSTIN - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0088 Number: SD1-GAA097

Site Name: GROOTVLEI FOUNTAIN SMALL

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA097 20120216 0800 7.56 718 1 454 83.5 42.9 24.8 4.62 185 361 45.2 35.7 <0.3 0.185
?r\‘/zmistg(?ézzga:redcioiqAn?Snfé’édhlrln”;i%&orgslilﬁn’?tption gg”[?sg;ﬁ]tions in [mg/l] where applicable S?mg:?na/ﬁg \(IlvgctJ:rExplanation: e Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet g GOlder Fax: 012 - 364 4001

R: Rock 4 f .

R: Rock Associates Project No.: 11613568

X: Other source

Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BDX0005 Number: SD1-GAA091 Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Descr.. GROOTVLEI

Latitude [°]: 28.331800 || Alt. No. 1: Diam. [mm]: 150 || Water lev. [m]: 4.39
Longitude [°]: 23.783960 || Alt. No. 2: Depth [m]: 30.15|| WL status: Static
Altitude [m]: 1413.24 || Rep. inst.:  GOLD Col. ht. [m]: 0.10|| Date WL meas.: 20121015
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: RECIPROCAL CYLINDE Depth to Intk. [m]: 18.57 Purpose: Production (water supply)
—Engine: : Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20120216 Depth sampl. [m]: 0 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:

pH: <7.97 Na: <73.1 Cl: <233 Langel.: 0.80 E.Coli: <0

EC: [mS/m] <153t K: <4.06 NO3 as N: <4.36 Aggr-Ind: 12.96 Faec. co: <0

TDS: <1170t Si: <27 SO4: <101 lon-bal: 0.88 Total Co: <0

T. Alk.: <462 Al: F: <0.49 CaCoOa3: 764.59 SPC: <0

Ca: <83.9 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: <135% Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment

STEP TEST STEP 1 20121015 55 27.00 0.52 2251 0.20 99 60

PUMP INLET 20121015 5 27.00 0.38 22 61
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PUMPING TEST REPORT Date compiled: 2012/10/29

BASIC SITE INFORMATION: Site Identifier: 2823BDX0005 Number: SD1-GAAQ091 Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Des.: GROOTVLEI

Latitude [°] 28.331800 || Alt. No. 1: Diam. [mm]: 150 || Water lev. [m]: 4.39
Longitude [°] 23.783960 || Alt. No. 2: Depth [m]: 30.15 || Piezometer: 0
Altitude [m]: 1413.24 || Rep. inst.: GOLD Col. ht. [mm]: 0.10 || Date WL meas.: 20121015

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 27.00 20121015 0720 20121015 0955
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 0720 55 27.00 052 2251 020 99 60 0.02
PUMP INLET 0955 5 27.00 0.38 2261 0.02
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BDX0006 Number: SD1-GAA092  Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Descr.: GROOTVLEI

Latitude [°]: 28.342730|| Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 3.37
Longitude [°]: 23.778070 || Alt. No. 2: Depth [m]: 14.20|| WL status: Static
Altitude [m]: 1412.12 || Rep. inst.:  GOLD Col. ht. [m]: 0.33|| Date WL meas.: 20121013
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: RECIPROCAL CYLINDE Depth to Intk. [m]: 12.57 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 12.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.61 Na: 41.1 Cl: 97.9 Langel.: 043 E.Coli: 0
EC: [mS/m] 104 t K: 2.73 NO3 as N: 221 Aggr-Ind: 12.54 Faec. co: 0
TDS: 802 t Si: 22.6 S04: 54.7 lon-bal: 6.14 Total Co: 0

T. Alk.: 401 Al: F: 0.316 CaCoa3: 591.04 SPC: 0
Ca: 84.9 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 9221 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121013 60 12.00 0.52 5.59

STEP TEST STEP 2 20121013 50 12.00 0.71 g62 012 99 120

PUMP INLET 20121013 10 12.00 0.56 8.63
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PUMPING TEST REPORT Date compiled: 2012/10/16
BASIC SITE INFORMATION: Site Identifier: 2823BDX0006 Number: SD1-GAAQ092 Site type: Borehole
Distr./Farm No.: 296/0 Site Name/Des.: GROOTVLEI
Latitude [°] 28.342730 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 3.37
Longitude [°] 23.778070 || Alt. No. 2: Depth [m]: 14.20 || Piezometer: 0
Altitude [m]: 1412.12 || Rep. inst.: GOLD Col. ht. [mm]: 0.33 || Date WL meas.: 20121013
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 12.00 20121013 1540 20121013 1930
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1540 60 12.00 0.52 5.59 0.09
STEP TEST STEP 2 1640 50 12.00 0.71 8.62 0.12 99 120 0.08
PUMP INLET 1930 10 12.00 0.56 8.63 0.06
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BDX0007 Number: SD1-GAA093  Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Descr.: GROOTVLEI

Latitude [°]: 28.366100 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 3.50
Longitude [°]: 23.765700 || Alt. No. 2: Depth [m]: 17.12|| WL status: Static
Altitude [m]: 1409.05 || Rep. inst.:  GOLD Col. ht. [m]: 0.27|| Date WL meas.: 20121013
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: CWs Depth to Intk. [m]: 13.79 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Agricultural - stock watering only
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 14.80 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.2 Na: 48.9 Cl: 144 Langel.: 1.01 E.Coli: 0
EC: [mS/m] 116 t K: 3.43 NO3 as N: 2.07 Aggr-Ind: 13.13 Faec. co: 0
TDS: 926 T Si: 22.9 SO4: 69.5 lon-bal: 4.44 Total Co: 0

T. Alk.: 419 Al: 0.05 F: 0.399 CaCoa3: 657.52 SPC: 0
Ca: 82.2 Fe: 0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 110 £ Mn: 0.05 1 Value exceeds recommended minimum limit  Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121013 60 14.80 1.96 0.33

STEP TEST STEP 2 20121013 60 14.80 3.56 0.78

STEP TEST STEP 3 20121013 60 14.80 6.17 1.58

STEP TEST STEP 4 20121013 60 14.80 9.43 3.32 100 50

CONSTANT 20121013 1440 14.80 8.01 2.59 100 240
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PUMPING TEST REPORT Date compiled: 2012/10/29
BASIC SITE INFORMATION: Site Identifier: 2823BDX0007 Number: SD1-GAA093 Site type: Borehole
Distr./Farm No.: 296/0 Site Name/Des.: GROOTVLEI
Latitude [°] 28.366100 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 3.50
Longitude [°] 23.765700 || Alt. No. 2: Depth [m]: 17.12 || Piezometer: 0
Altitude [m]: 1409.05 || Rep. inst.: GOLD Col. ht. [mm]: 0.27 || Date WL meas.: 20121013
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 14.80 20121013 1045 20121013 1535
GOLD Constant rate test 14.80 20121013 1630 20121014 2030
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 1045 60 14.80 1.96 0.33 5.94
STEP TEST STEP 2 1145 60 14.80 3.56 0.78 4.56
STEP TEST STEP 3 1245 60 14.80 6.17 1.58 3.91
STEP TEST STEP 4 1345 60 14.80 9.43 3.32 100 50 2.84
CONSTANT 1630 1440 14.80 8.01 2.59 100 240 3.09
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0087 Number: SD1-GAA096  Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Descr.: GROOTVLEI

Latitude [°]: 28.382590 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 1.43
Longitude [°]: 23.747860 || Alt. No. 2: Depth [m]: 28.04|| WL status: Static
Altitude [m]: 1409.80 || Rep. inst.:  GOLD Col. ht. [m]: 0.26|| Date WL meas.: 20121009
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: CWw5 Depth to Intk. [m]: 15.23 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 26.80 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 757 Na: 31.8 Cl: 55.5 Langel.: 0.39 E.Coli: 0
EC: [mS/m] 85.4 1 K: 19 NO3 as N: 1.48 Aggr-Ind: 12.49 Faec. co: 0
TDS: 594 t Si: 21.9 SO4: 47.9 lon-bal: 2.22 Total Co: 0

T. Alk.: 388 Al: F: 0.188 CaCoa3: 452.20 SPC: 0
Ca: 85.3 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 58.2 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121008 60 26.80 0.63 0.26

STEP TEST STEP 2 20121008 60 26.80 2.09 4.36

STEP TEST STEP 3 20121008 7 26.80 4.05 25.52 100 120

PUMP INLET 20121008 13 26.80 2.63 25.52

CONSTANT 20121009 720 26.80 1.80 0.78 100 300
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PUMPING TEST REPORT Date compiled: 2012/10/25

BASIC SITE INFORMATION: Site Identifier: 2823BCX0087 Number: SD1-GAA096 Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Des.: GROOTVLEI

Latitude [°] 28.382590 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 1.43
Longitude [°] 23.747860 || Alt. No. 2: Depth [m]: 28.04 || Piezometer: 0
Altitude [m]: 1409.80 || Rep. inst.: GOLD Col. ht. [mm]: 0.26 || Date WL meas.: 20121009

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 26.80 20121008 1400 20121008 1807
GOLD Constant rate test 26.80 20121009 0710 20121010 0010
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d] Storat. Qfst
STEP TEST STEP 1 1400 60 26.80 0.63 0.26 2.42
STEP TEST STEP 2 1500 60 26.80 2.09 4.36 0.48
STEP TEST STEP 3 1600 7 26.80 4.05 25.52 100 120 0.16
PUMP INLET 1807 13 26.80 2.63 2552 0.10
CONSTANT 0710 720 26.80 1.80 0.78 100 300 231
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0090 Number: SD1-GAA099  Site type: Borehole

Distr./Farm No.: 296/0 Site Name/Descr.: GROOTVLEI

Latitude [°]: 28.376100 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 4.51
Longitude [°]: 23.734511 || Alt. No. 2: Depth [m]: 35.60|| WL status: Static
Altitude [m]: ol|Rep. inst.: GOLD Col. ht. [m]: 0.15|| Date WL meas.: 20121011
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  In use

Manufacturer: CWw5 Depth to Intk. [m]: 12.56 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

Type of Power:  Wind Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121023 Depth sampl. [m]: 32.10 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 729 Na: 109t  CI o55+  Langel.: 027 Ecoli 0
EC: [mS/m] 172 K: 12.4 NO3 as N: 1.34 Aggr-Ind: 12.44 Faec. co: 0
TDS: 1360 t Si: 30.7 SO4: 152 lon-bal: 3.42 Total Co: 0

T. Alk.: 481 Al: F: 0.219 CaCoa3: 822.49  SPC: 0
Ca: 117 Fe: Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 129 Mn: ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121011 60 32.10 0.52 15.64

STEP TEST STEP 2 20121011 10 32.10 1.00 2769 021 99 70

PUMP INLET 20121011 20 32.10 0.55 27.59

CONSTANT 20121011 260 32.10 0.45 27.42 025 99 300

PUMP INLET 20121011 300 32.10 0.12 27.42
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PUMPING TEST REPORT

Date compiled: 2012/10/16

Time [min]

BASIC SITE INFORMATION: Site Identifier: 2823BCX0090 Number: SD1-GAAQ099 Site type: Borehole
Distr./Farm No.: 296/0 Site Name/Des.: GROOTVLEI
Latitude [°] 28.376100 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 451
Longitude [°] 23.734511 || Alt. No. 2: Depth [m]: 35.60 || Piezometer: 0
Altitude [m]: 0 || Rep. inst.: GOLD Col. ht. [mm]: 0.15 || Date WL meas.: 20121011
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 32.10 20121011 0730 20121011 0950
GOLD Constant rate test 32.10 20121011 1050 20121011 2000
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qfst
STEP TEST STEP 1 0730 60 32.10 0.52 1564 0.03
STEP TEST STEP 2 0830 10 32.10 1.00 27.69 0.21 99 70 0.04
PUMP INLET 0950 20 32.10 0.55  27.59 0.02
CONSTANT 1050 260 32.10 045 2742 0.25 99 300 0.02
PUMP INLET 2000 300 32.10 0.12 27.42 0.00
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.29 Sakkie van Niekerk
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SAKKIE VAN NIEKERK - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BA00120 |SD1-GAA109 [263/2 JONAS BANK B 28.2410796723.68916000] 1456.40 0.34 165 3.62
2823BA00121 |SD1-GAA110 [263/2 JONAS BANK 28.2421296723.68865000] 1455.70 0.10 165 4.10 0 8
2823BA00125 |SD1-GAA227 |263 JONASBANK B 28.2356896723.675360001 1453.20 0.17 155 11.20 3.45
SUMMARY: Site Type: Maximum:  11.20  4.10
B = Borehole Minimum: 11.20 3.45
Nr. of sites: 3 Sum:

Average: 11.20 3.72

Golder Associates Africa, Pretoria
NOTE: P O Box 13776, Hatfield, 00285

s
"Yield" represents cumulative blow yield : .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- A 0 .elt.es Fax: 012 - 364 4001
SSocla Project No.: 11613568

(based on test pumping result)

Page 1
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SAKKIE VAN NIEKERK - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BA00121 Number: SD1-GAA110

Site Name: JONAS BANK

Samp. Nr./Type Date/Time samp. pH EC TDS Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA110 20120216 0800 7.76 104 1 774 93t 36.7 2.16 21.8 86.9 54.7 1.7 0.483 455
Site Identifier: 2823BA00125 Number: SD1-GAA227  Site Name: JONASBANK

Samp. Nr./Type Date/Time samp. pH EC TDS Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA227 20121112 0800 8.2 125 1 752 t 111 61.1 4.22 14.2 0.02 0 0 125 67.6 193+t 0.302 461

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable
T Value exceeds recommended maximum limit EC [mS/m]

¥ Value exceeds maximum allowable limit Nitrate as N

! Value exceeds recommended minimum limit

i Value exceeds minimim allowable limit

Page 1

Sample Type Code Explanation:
D: Drinking water
E: Effluent
K: Sewage
0: Organic
P: Pressed or pellet
R: Rock

S: Soil

X: Other source

Golder Associates Africa, Pretoria

P O Box 13776, Hatfield, 00285

? Tel: 012 - 364 4000

. Golder  Fax 012 - 364 4001
I7 Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4
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Information contained on this drawing is the copyright of Golder Associates Pty. Ltd. Unauthorised use or reproduction of this plan either wholly or in part without written permission infringes copyright. © Golder Associates Pty. Ltd.
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SERFAANS PRENS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00001 |[SD1-GAA028 |RE458 CARTER BLOCK PTN. LAUGHING B | 28.30239967]23.574990001] 1445.70 0.36 165 12.81
2823BCX0024 |SD1-GAA024 |RE458 CARTER BLOCK PTN. LAUGHING B 28.3115296723.547700001 1449.50 165
2823BCX0025 |SD1-GAA025 |RE458 CARTER BLOCK PTN. LAUGHING B 28.3111996723.54797000] 1449.80 0.24 165 25.00 16.19
2823BCX0028 |[SD1-GAA029 |RE458 ICARTER BLOCK PTN. LAUGHING B | 28.32665967]23.584500001] 1435.90 0.28 155 2.40
SUMMARY: Site Type: Maximum: 25.00 16.19
B = Borehole Minimum: 25.00 2.40
Nr. of sites 4 Sum:
Average: 25.00 10.47
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOC[ateS Project No.: 11613568
Page 1
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SERFAANS PRENS - TIME DEPENDENT CHEMISTRY REPORT

Number: SD1-GAA028
pH EC

Site Identifier: 2823BC00001

Date/Time samp. Ca

Samp. Nr./Type TDS

Site Name: CARTER BLOCK PTN. LAUGHING WATERS

Mg Na K Si T. Alk.

Cl

SO4 NO3as N F

SD1-GA028 20120216 0800 7.87 58.4 426 89.5

234 12.8 2.58 12.3 246

32

41.4 3.63 0.113

Chemistry Standard: SABS for human consumption  Concentrations in [mg/I] where applicable g?m
T Value exceeds recommended maximum limit EC [mS/m] E
¥ Value exceeds maximum allowable limit Nitrate as N K
' Value exceeds recommended minimum limit 0:
P
R
S
X

i Value exceeds minimim allowable limit

Page 1

ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

E Golder

'.f‘_'_ .
17 Associates Project No.: 11613568

May 14 Report No. 11613568-12708-4




Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BCX0172 Number: SD1-11 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.299879 Reg./BB.: Topo-set.: Depth [m]: 61.00
Longitude [°]: 23.579177 GN Site status:  Unused Col. ht. [m]: 0.52
-Nr.:
Altitude [m]: 1446.37 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 10 units Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] Grawel ( > 2mm)
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm]
Screen/ Mesh Screen v Waterlevel measured: 10/04/13
Piezometer 0150—> Piezometer (Nr. & Diameter [mm]) [ ] Sanitary seal
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?Ill5l5I”1l1 O|||I|||2O
I
OE 381 _ CALCRETE: White, fine; _0
24 -
4 L i
6 2 — 0
8; CLAY: Light brown, very fine; _
107 205 10
124 381 l65 -
14 LYl CLAY: Light brown, fine; i
16; i i CLAY: Light brown, very fine; _15
T i
207 i i CLAY: Light brown, fine; o0
22] ! ! X
B .
263 Bk B 0.qo1i/s it CLAY: Brownish yellow, very fine; _"5
. | | | R
28 ‘ | ‘ ' ] -
303 AR e 30
E | | peirirtrieisd -
. 32] S |
v I - g
< 7 | [ o] 35 'g.._
8 361 405 |1 | e L 2,
[m] 384 ‘ ‘ DOLOMITE: Brownish grey, very fine fractured - =]
40; : : weathered; :40
42_5 \ | 5 3.8ls -
. | I = -
44 | I — R
E | | -45
46E | | B
487 | | s
505 ‘ ‘ DOLOMITE: Grey, very fine fractured; _50
52 - N
E | | -
54 -
565 =N : : -65
] | -
5 | | | :
607 - -60
62—5 DOLOMITE: Grey, very fine fresh; _
64 -
6] & 10216 -65
685 CAVITY:; -
704 70
COMMENT: - Golder Associates Africa, Pretoria
;éé P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
?’é EGolder  Fax 012-364 4001
7 Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0172 Number:

SD1-11 Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK
Latitude [°]: 28.299879 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.61
Longitude [°]: 23.579177 || Alt. No. 2: Depth [m]: 61.00 || WL status: Static
Altitude [m]: 144450 ||Rep. inst.: GOLD Col. ht. [m]: 0.52 || Date WL meas.: 20130503
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-11 Date sampled: 20130504 Depth sampl. [m]: 58.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.6 Na: 11.7 Cl: 29.3 Langel.: 0.37 E.Coli:
EC: [mS/m] 63.7 K: 2.33 NO3 as N: 3.93 Aggr-Ind: 12.43 Faec. co:
TDS: 462 Si: 14.8 SO4: 32.3 lon-bal: 0.19 Total Co:
T. Alk.: 302 Al: <0.05 F: 0.137 CaCoa3: 364.41 SPC:
Ca: 90.5 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 33.7 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
67.00 70.00 10.20 Notch (V- or U-notch)
27.00 27.50 0.00100 Notch (V- or U-notch) SEEPAGE
43.00 43.50 3.80 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 1.00 381 Steel Plain casing
0.00 12.00 254  Steel Plain casing
0.00 20.00 305 Steel Plain casing
0.00 25.00 165 Steel Plain casing
12.00 36.00 254  Steel Perforated or slotted
25.00 61.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130503 60 58.50 5.13 0.13
STEP TEST STEP 2 20130503 60 58.50 10.10 0.43
STEP TEST STEP 3 20130503 60 58.50 15.13 0.80
STEP TEST STEP 4 20130503 60 58.50 20.14 141 100 15
CONSTANT 20130504 1440 58.50 20.08 0.73 100 30 3424
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 54.00 Electric motor 20 10.00 CLASSO 5.50 42.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éJA F Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0172 Number: SD1-11

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.299879 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.61
Longitude [] 23.579177 || Alt. No. 2: Depth [m]: 61.00 || Piezometer: 0
Altitude [m]: 1444.50 || Rep. inst.: GOLD Col. ht. [mm]: 0.52 || Date WL meas.: 20130503

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

14,6+
14.85
E 157
£ 7
T 152
> -
L 154
g 1
@ 15.6
= 3
15.8]
167
o
Time [min]
Constant Rate Test
14‘C_ | | | | | | | T e
- | | | | | | | [ e N RN
UM - - o _______________ 1 ___ R A R W R N
. | | | | | | | [ NN R R
L e ——,—,———— - My
Sl T IR A S B IR N I R R R RE RN
E -1 | | | | | | | [ e N RN
> ] | | | | | [ e N RN
e S it T e t=f oI T T ITTOANTIAN
—_ - | | | | | [ e N RN
(] <
gy R
B H-— === [ B Al e e e i el S o4
- | | | | | [ (AR
B R R M R ERRIR e
& Td b & !
; 8 § & § 8§ 89838888
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 58.80 20130503 1210 20130503 1625
GOLD Constant rate test 58.50 20130504 0700 20130505 0730 3424 8.33
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1210 60 58.50 5.13 0.13 39.46
STEP TEST STEP 2 1310 60 58.50 10.10 0.43 23.49
STEP TEST STEP 3 1410 60 58.50 15.13 0.80 18.91
STEP TEST STEP 4 1510 60 58.50 20.14 1.41 100 15 14.28
CONSTANT 0700 1440 58.50 20.08 0.73 100 30 3424 27,51
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éJA F Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
Page 1
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BCX0180 Number: SD1-12 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.324592 Reg./BB.: Topo-set.: Depth [m]: 110.60
Longitude [°]: 23.593308 GN Site status: Unused Col. ht. [m]: 0.45
-Nr.:
Altitude [m]: 1435.90 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
[ Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 29/04/13
Piezometer 0150—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?lll?lll‘l‘ O|||||||11
I
OE [— CALCRETE: White, fine; :0
1 v g
5] )
b 254 CLAY: Brownish yellow, very fine; o
10 B 10
15 j 15
1 305 4/ T L
205 —— i CLAY: Yellowish brown; Banded lronstone )
. | ‘ Py I
] | | I I
25] ‘ 254 BANDED IRONSTONE: Brownish yellow, very fine; 25
] I n [
30] i i 30
351 | i 35
b WAD: Dark grey, fine; Banded Ironstone fragments o
40] 40
45] 45
505 254 DOLOMITE: Grey, very fine fresh; -_50
E ] w -5
N Mkl - e]
£ 5 = 5 5
3 ] = t 3
S 60 - 60 =
65% ] B DOLOMITE: Grey, very fine fresh; ;65
70 70
75] 75
B DOLOMITE: Grey, very fine fresh; o
80 80
85] "85
1 208 -
90] F90
95 05
1007 100
1051 105
110] 110
COMMENT: - Golder Associates Africa, Pretoria
ﬁ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
? & Golder  Fax 012364 4001
7 Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823BCX0180 Number: SD1-12 Site type:  Borehole
Distr./Farm No.: 458 Site Name/Descr.:. CARTER BLOCK
Latitude [°]: 28.324592 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.32
Longitude [°]: 23.593308 || Alt. No. 2: Depth [m]: 110.60 || WL status: Static
Altitude [m]: 1435.90 || Rep. inst.: GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20130509
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-12 Date sampled: 20130509 Depth sampl. [m]: 34.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.69 Na: 31.8 Cl: 122 Langel.: 0.47 E.Coli:
EC: [mS/m] 92.2t K: 3.64 NO3 as N: 6.39 Aggr-Ind: 12.56 Faec. co:
TDS: 722 t Si: 15.5 SO4: 94.5 lon-bal: -2.08 Total Co:
T. Alk.: 268 Al: <0.05 F: 0.158 CaCoOs3: 464.94 SPC:
Ca: 112 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit # Value exceeds maximum allowable limit
Mg: 45.1 Mn: 0.11 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m]  Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
19.00 19.50 4.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot. [m] [mm]  Material [mm] Type of openings Length Width Dist. Dist.
0.00 18.00 254  Steel Plain casing
18.00 36.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m?#d] Storage Comment
STEP TEST STEP 1 20130509 60 34.80 2.76 3.83
STEP TEST STEP 2 20130509 60 34.80 5.21 13.26
STEP TEST STEP 3 20130509 15 34.80 7.26 29.21 0.02 100 180
PUMP INLET 20130509 25 34.80 5.34 30.48
N Golder Associates Africa, Pretoria
”ég P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é’é = Golder Fax: 012 - 364 4001
[/ Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT Date compiled: 2013/06/14

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0180 Number: SD1-12 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.324592 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.32
Longitude [°] 23.593308 || Alt. No. 2: Depth [m]: 110.60 || Piezometer: 0
Altitude [m]: 1435.90 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20130509

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 34.80 20130509 1430 20130509 1945
TESTING DETAILS: Durat. Depth to rzltzt[:l?s.] Drawd. Recov. gﬁ(r: Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d]  Storat. QIst
STEP TEST STEP 1 1430 60 34.80 2.76 3.83 0.72
STEP TEST STEP 2 1530 60 34.80 521 13.26 0.39
STEP TEST STEP 3 1630 15 34.80 726 29.21 0.02 100 180 0.25
PUMP INLET 1945 25 34.80 534  30.48 0.18

N Golder Associates Africa, Pretoria

ﬁ P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000

é’é = Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

Page 1

BASIC SITE INFORMATION: Site Identifier: 2823BCX0176 Number: SD1-17 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.316070 Reg./BB.: Topo-set.: Depth [m]: 57.60
Longitude [°]: 23.580260 GN Site status:  Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1435.15 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 26/04/13
Piezometer 0150—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?|||1IO|||%0 0---|---7
O_E 254 CALCRETE: White, fine; ;0
2] v 2
4; CALCRETE: Yellowish grey clayey; 54
6 6
8% CLAY: Brownish yellow, very fine; és
1 0; DOLOMITE: Grey, very fine weathered fractured; :_1 0
E 203 Clayey g
124 B 12
14] 14
1 6; CLAY: Brownish red, very fine; ;1 6
1 8§ DOLOMITE: Greyish brown, very fine weathered ;1 8
20% fractured; Clayey 5_20
22—; DOLOMITE: Dark brown, very fine, slightly ;22
24% fractured clayey; 5_24
3 | | -
—_— 26; i i DOLOMITE: Dark brown, very fine fractured; ;26 o
So8y s |, | _ _ 28 8
5 ] | | WAD: Dark brown, fine; Chert fragments - 5_..
Baof | | 30 5
32] l l 32
34] ! ! - 34
367 i i 36
E 203 -
383 : i 101/s 5_38
403 ! ! — CHERT: Light brown, very fine; and Dolomite - 0
42_: i i Breccia - Grey 542
44 | | 44
= | | =
46 | \ 46
48] | | 48
E | | -
50_ ‘ \ 201/ —50
52 | | — 52
54 -54
56 56
58] 68
COMMENT:

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

Fax: 012 - 364 4001

2 Golder
7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0176 Number:

SD1-17

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK
Latitude [°]: 28.316070 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.44
Longitude [°]: 23.580260 || Alt. No. 2: Depth [m]: 57.60 || WL status: Static
Altitude [m]: 1435.15 ||Rep. inst.: GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20130901
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-17 Date sampled: 20130917 Depth sampl. [m]: 34.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.57 Na: 16.4 Cl: 41.6 Langel.: 0.32 E.Coli:
EC: [mS/m] 67.1 K: 2.8 NO3 as N: 3.96 Aggr-Ind: 12.39 Faec. co:
TDS: 462 Si: 14.7 SO4: 41.8 lon-bal: -0.38 Total Co:
T. Alk.: 288 Al: <0.05 F: <0.1 CaCoa3: 362.30 SPC:
Ca: 91.8 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 324 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
40.00 40.50 10.00 Notch (V- or U-notch)
52.00 52.50 20.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 3.00 254  Steel Plain casing
0.00 23.00 203  Steel Plain casing
23.00 53.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130507 60 34.80 8.49 0.04
STEP TEST STEP 2 20130507 60 34.80 16.50 0.08
STEP TEST STEP 3 20130507 60 34.80 24.44 0.24
STEP TEST STEP 4 20130507 60 34.80 30.54 0.89 100 10
CONSTANT (1) 20130508 1440 34.80 30.02 0.74 100 20
CONSTANT (2) 20130901 4320 34.80 30.09 1.25 100 5 855
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 42.00 Electric motor 12 15.00 CLASSO 5.80 39.00

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 2013/06/14

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0176 Number: SD1-17 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.316070 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.53
Longitude [°] 23.580260 || Alt. No. 2: Depth [m]: 57.60 || Piezometer: 0
Altitude [m]: 1435.15 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20130507

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

w

[m]
R

w ¢
b P

w
LT

Water level in
I
TP Pt

N

G

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]
GOLD Step test 34.80 20130507 1330 20130507 1740
GOLD Constant rate test 34.80 20130508 0800 20130509 0930
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. Q/st
STEP TEST STEP 1 1330 60 34.80 8.49 0.04 212.2
STEP TEST STEP 2 1430 60 34.80 16.50 0.08 206.2
STEP TEST STEP 3 1530 60 34.80 24.44 0.24 101.8
STEP TEST STEP 4 1630 60 34.80 30.54 0.89 100 10 34.31
CONSTANT 0800 1440 34.80 30.02 0.74 100 90 40.57
N Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log

Date compiled: 03/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0210 Number: SD1-17M

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.316140 Reg./BB.: Topo-set.: Depth [m]: 24.00
Longitude [°]: 23.580620 GN Site status: Unused Col. ht. [m]: 0.49
-Nr.:
Altitude [m]: 1436.90 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 10 units Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 ' !
Hole —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 17/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
0 33 66 0 2 4
| SRR O | b T |
OE [r— CALCRETE: White, fine; :O
R 1
= — :
2: 254 :,)
_: [r— CALCRETE: Yellowish, fine clayey, =
] v I_
3; L 53
4§ _ CALCRETE: Light yellow, fine clayey; ;4
5 — °
. 165 I
6; B CALCRETE: Light brown, fine clayey; :6
Iz E7
; 2
9? i DOLOMITE: Grey, very fine clayey, ;9
10 o 10
— 11 oo F11
€ e S
= 1] 254 L F12 2
g12 oI 25
Q 13 ] cer e}
13; i i T :u : |: T : DOLOMITE: Grey, very fine fresh fractured; :13
145 | I : :' : ': ': :_14
B | I o o
15 | eeeies 15
] ‘ I ——— o
7 | | LT LT I
16; ‘ ‘ 6.6k T :. : .: T : DOLOMITE: Grey, very fine, very fractured chert :16
17 : | ] ::: : :: I': rich; -7
18] ! ! 165 e F18
] | I o L
lgi ! ! T Eu E |E T E DOLOMITE: Dark brown, very fractured chert rich; :19
0] ‘ i i 20
1 | \ sils s i
21 : : ] T 21
22] | | S 22
] | I o — u
23] | \ o 23
] | I 1 o o
24] | i 1 24
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Borehole Construction and Geological Log

Date compiled: 2013/06/24

BASIC SITE INFORMATION: Site Identifier: 2823BCX0179 Number: SD1-19 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.310020 Reg./BB.: Topo-set.: Depth [m]: 40.22
Longitude [°]: 23.579285 GN Site status:  Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1434.82 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 "
Hole —_— Hole diameter [mm] Grawel ( > 2mm)
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] [ ] Sanitary seal
Screen/Mesh Screen v Waterlevel measured: 05/05/13 [ ] Bottom closed
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?|||65|||J'|3 0---|---7
I
OE _ CALCRETE: White, fine; :0
2] » — %
] v B
4 i — 4
6; :/S | CLAY: Brownish yellow, very fine; 56
8; CLAY: Light brown, very fine; 58
10§ CLAY: Dark brown, fine; Chert mixture ;10
12—; Vs CHERT: Dark brown, very fine, very fractured ;12
] | clayey; -
147 14
16] -16
] 200 g
18 I/s 18
20] 20
E 5 0 B
= 22: - :22 %
= 1 - =
T 24] 245
[a] ] E——
265 CHERT: Greyish brown, very fine fractured; :—26
28] 28
30% 125l 5_30
] JR— — : ine; -
32_: WAD: Dark brown, very fine; Chert fragments -_32
34] 34
36] 36
38] 38
40 40
42] 42
44] 44
46 -46
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0179 Number:

SD1-19

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK
Latitude [°]: 28.310020 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.24
Longitude [°]: 23.579285 || Alt. No. 2: Depth [m]: 40.22 || WL status: Static
Altitude [m]: 1434.82 ||Rep. inst.: GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20130505
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-19 Date sampled: 20130506 Depth sampl. [m]: 28.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.6 Na: 11.6 Cl: 30.1 Langel.: 0.36 E.Coli:
EC: [mS/m] 63.9 K: 2.33 NO3 as N: 3.91 Aggr-Ind: 12.43 Faec. co:
TDS: 412 Si: 14.6 SO4: 33.1 lon-bal: -0.55 Total Co:
T. Alk.: 302 Al: <0.05 F: <0.1 CaCoa3: 360.59 SPC:
Ca: 89.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 335 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
6.00 6.50 0.00 Notch (V- or U-notch) DAMP
13.00 13.50 0.00 Notch (V- or U-notch)
19.00 21.00 0.00 Notch (V- or U-notch) CAVITY
31.00 31.50 12.50 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 7.00 254  Steel Plain casing
0.00 34.00 203 Steel Plain casing
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130505 60 28.80 8.13 0.14
STEP TEST STEP 2 20130505 60 28.80 16.22 0.39
STEP TEST STEP 3 20130505 60 28.80 24.09 0.59
STEP TEST STEP 4 20130505 60 28.80 30.10 0.84 100 30
CONSTANT 20130506 1440 28.80 25.02 0.74 100 60 1290
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 12 15.00 CLASSO 5.30 18.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0179 Number: SD1-19 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.310020 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 3.24
Longitude [] 23.579285 || Alt. No. 2: Depth [m]: 40.22 || Piezometer: 0
Altitude [m]: 1434.82 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20130505

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]
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Constant Rate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 28.80 20130505 1300 20130505 1730
GOLD Constant rate test 28.80 20130506 0800 20130507 0900 1290 7.50
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1300 60 28.80 8.13 0.14 58.07
STEP TEST STEP 2 1400 60 28.80 16.22 0.39 41.59
STEP TEST STEP 3 1500 60 28.80 24.09 0.59 40.83
STEP TEST STEP 4 1600 60 28.80 30.10 0.84 100 30 35.83
CONSTANT 0800 1440 28.80 25.02 0.74 100 60 1290 33.81
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0181 Number: SD1-20 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.314784 Reg./BB.: Topo-set.: Depth [m]: 49.40
Longitude [°]: 23.595877 GN Site status:  Unused Col. ht. [m]: 0.54
-Nr.:
Altitude [m]: 1435.00 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 01/05/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?|||1IO|||%0 O|||||||19
OE 381 T CALCRETE: White, fine; ;0
E | -
2‘: v i T i CALCRETE: Light yellow, fine clayey; ;2
4 Lt 4
1 2525 qme i L i CLAY: Yell fi -
] : Yellow, very fine; -
67 31 2 ' | o
1 [ -
8‘ T '8
E [ | -
105 |I I || CLAY: Yellow, veryfine; :_10
1 T
129 [ T [ 12
143 L B L1 14
1 I i -
16} : ‘ ‘ : BANDED IRONSTONE: Brownish yellow, very fine; ;_1 6
18; s ‘ : : ‘ 254 s rubble fragments 2_1 8
1 3! ‘ ‘ I | B
20 iw wi 20
] | | -
] | -
= 22: I | _22 g
= 245 I | Fos S
S aaE ‘ ‘ I BANDED IRONSTONE: Brownish yellow, very fine; < =
) p | | - T
8 2 | 26 2
28] | 28
30; | | 203 5—30
. : :_ s = WAD: Darkb fine; Dolomite and Banded -
. T T TT M )ark brown, fine; Dolomite an anae -
32—: ‘ ‘ il ﬁ Ironstone small fragments, :_32
34 i i o] 34
36 2 — 36
] ‘ ‘ L -
38 ! ! e 38
E | | EEEEEEs N
40] ‘ ‘ o] -40
42] | | oy §42
] | | 2016 B -
44? : : petietoiow CAVITY: ; filled with WAD :44
46] . — 46
485 | | —‘ I DOLOMITE: Grey, very fine fractured; 548
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0181 Number:

SD1-20

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK
Latitude [°]: 28.314784 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.26
Longitude [°]: 23.595877 || Alt. No. 2: Depth [m]: 49.40 || WL status: Static
Altitude [m]: 1435.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.54 || Date WL meas.: 20130510
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-20 Date sampled: 20140218 Depth sampl. [m]: 46.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.39 Na: 34.1 Cl: 68.8 Langel.: 0.20 E.Coli:
EC: [mS/m] 80.8 T K: 6 NO3 as N: 1.73 Aggr-Ind: 12.28 Faec. co:
TDS: 580 T Si: SO4: 57 lon-bal: 4.33 Total Co:
T. Alk.: 316 Al: <0.05 F: 0.13 CaCoOa3: 440.36 SPC:
Ca: 97.7 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 47.8 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
6.00 6.50 0.10 Notch (V- or U-notch)
44.00 47.00 20.00 Notch (V- or U-notch)
32.00 32.50 2.00 Notch (V- or U-notch)
19.00 19.50 2.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 2.00 381 Steel Plain casing
0.00 12.00 254  Steel Plain casing
0.00 12.00 305 Steel Plain casing
0.00 13.00 203  Steel Plain casing
12.00 24.00 254  Steel Perforated or slotted
13.00 48.00 203  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130510 60 46.80 8.51 0.14
STEP TEST STEP 2 20130510 60 46.80 16.76 0.29
STEP TEST STEP 3 20130510 60 46.80 24.27 0.55
STEP TEST STEP 4 20130510 60 46.80 30.33 1.16 0 100 10
CONSTANT 20130510 1440 46.80 30.13 0.77 100 30 3082
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 24 20.00 CLASSO 5.70 43.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823BCX0181 Number: SD1-20 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Latitude [°] 28.314784 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.26
Longitude [] 23.595877 || Alt. No. 2: Depth [m]: 49.40 || Piezometer: 0
Altitude [m]: 1435.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.54 || Date WL meas.: 20130510
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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Constant Rate Test
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PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 46.80 20130510 1230 20130510 1640
GOLD Constant rate test 46.80 20130510 1700 20130511 1730 3082 0.83
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1230 60 46.80 8.51 0.14 60.79
STEP TEST STEP 2 1330 60 46.80 16.76 0.29 57.79
STEP TEST STEP 3 1430 60 46.80 24.27 0.55 44.13
STEP TEST STEP 4 1530 60 46.80 30.33 1.16 0 100 10 26.15
CONSTANT 1700 1440 46.80 30.13 0.77 100 30 3082 39.13
o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log Date compiled: 2013/06/13
BASIC SITE INFORMATION: Site Identifier: 2823BCX0173 Number: SD1-21 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.304334 Reg./BB.: Topo-set.: Depth [m]: 103.00
Longitude [°]: 23.589058 GN Site status:  Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1434.86 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen Waterlevel measured: 14/04/13
Piezometer 0150—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
?|||1|3|||%6 O---I---
OE v 309 CLAY: White, fine; :0
5% CLAY: Brownish yellow, fine; Iron stone mixure, :—5
1 16%4 very fine grain o
10 — F10
151 15
1 305 I
i 2/ N
20° | P o 20
] I ! -
i I 1| 254 BANDED IRONSTONE: Brownish yellow, fine; to I
2SE ‘ ! ! ‘ _ grey, fragmented :_25
] I ! -
sox I 30
] | | 254 N
35 o 35
xn B
E | I 203 E
45: :‘ ‘: _ WAD: Dark brown, fine; fragment banded ironstone -45
=3 1 ‘ ‘ T and chert F w)
= 50 [ ‘ T 50 3§
= ] | i T I 5
Q 1 165 - —_
8 55 ! ! B ! |' ! (55 3
] | i [
1 [T s
60] | I 60
B : : |I |I GRAVEL: Dark grey clayey; mixture of chert o
655 24 ‘ ‘ |I || |I banded ironstone 565
1 ro T g
- | i | I
707 || 5.2 = 70
] I I — Bt o
B | | o DOLOMITE: Dark grey, very fine; and chert - I
7SE ‘ ‘ ieiiedelninie fragments :75
80— i i B 80
857 1 1 = 85
1 | e g
90] : ‘ B F90
957 F95
B 165 DOLOMITE: Grey, very fine fractured fresh; o
100 28 CAVITY: ; £100
] [
COMMENT: - Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0173 Number: SD1-21 Site type: Borehole
Distr./Farm No.: 458 Site Name/Descr.: CARTER BLOCK
Latitude [°]: 28.304334 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 3.32
Longitude [°]: 23.589058 || Alt. No. 2: Depth [m]: 103.00 || WL status: Static
Altitude [m]: 1434.86 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20130512
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-21 Date sampled: 20130531 Depth sampl. [m]: 82.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.56 Na: 125 Cl: 30.2 Langel.: 0.34 E.Coli:
EC: [mS/m] 67.1 K: 241 NO3 as N: 3.96 Aggr-Ind: 12.42 Faec. co:
TDS: 430 Si: 16 SO4: 255 lon-bal: -0.38 Total Co:
T. Alk.: 339 Al: <0.05 F: <0.1 CaCoa3: 389.10 SPC:
Ca: 84.9 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 43.1 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
101.00 103.00 25.80 Notch (V- or U-notch)
73.00 73.50 5.20 Notch (V- or U-notch)
21.00 21.50 2.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: ~ Hor.  Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 4.00 305 Steel Plain casing
0.00 18.00 165 Steel Plain casing
0.00 19.00 254  Steel Plain casing
0.00 42.00 203  Steel Plain casing
18.00 90.00 165 Steel Perforated or slotted
19.00 31.00 254  Steel Perforated or slotted
31.00 37.00 254  Steel Plain casing
42.00 48.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130512 60 82.80 5.11 0.58
STEP TEST STEP 2 20130512 60 82.80 10.32 1.27
STEP TEST STEP 3 20130512 60 82.80 15.12 1.91
STEP TEST STEP 4 20130512 60 82.80 21.55 2.56 100 60
CONSTANT 20130512 1440 82.80 20.11 2.70 100 150 714
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 24 10.00 CLASS O 5.50 72.00
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MANAGEMENT RECOMMENDATIONS

Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.

o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier:

2823BCX0173 Number:

SD1-21

Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.304334 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 3.32
Longitude [] 23.589058 || Alt. No. 2: Depth [m]: 103.00 || Piezometer: 0
Altitude [m]: 1434.86 || Rep. inst.: GOLD Col. ht. [mm]: 0.53 || Date WL meas.: 20130512

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

Water level in [m]

Time [min]

Constant Rate Test

Water level in [m]

126+

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 82.80 20130512 1200 20130512 1700
GOLD Constant rate test 82.80 20130512 1730 20130513 2000 714 0.42
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1200 60 82.80 5.11 0.58 8.81
STEP TEST STEP 2 1300 60 82.80 10.32 1.27 8.13
STEP TEST STEP 3 1400 60 82.80 15.12 1.91 7.92
STEP TEST STEP 4 1500 60 82.80 21.55 2.56 100 60 8.42
CONSTANT 1730 1440 82.80 20.11 2.70 100 150 714 7.45
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
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Borehole Construction and Geological Log

Date compiled: 2013/06/13

BASIC SITE INFORMATION: Site Identifier: 2823BCX0177 Number: SD1-22 Site type: Borehole
Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK
Region Type: Water supply authority Region Descr.: KGATELOPELE LM
Latitude [°]: 28.297378 Reg./BB.: Topo-set.: Depth [m]: 49.00
Longitude [°]: 23.583311 GN Site status:  Unused Col. ht. [m]: 0.57
-Nr.:
Altitude [m]: 1435.87 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: C92A
Coord. meth.:  Altimeter Equipment: No equipment Rep. inst.: GOLD
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Construction and Geohydrological Legend
165 " .
Hole e Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel ( > 2mm)
Screen/ Mesh Screen v Waterlevel measured: 26/04/13
Piezometer 0250—) Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
? 111 'i_) 11 I1|0 0 -] 1|0 11 1 20
I
OE _ CALCRETE: White, fine; :0
2] 381 o
] v L -
4; CLAY: Brownish yellow, very fine; :4
67 203 -6
] 381 305 o
8 | o 8
10] 10
] /s s
127 5 12
147 . 14
E 1! nr CLAY: Light brown, very fine; E
16] . T 16
18] ! : alis ! T ! 18
1 | | = [ s
. I I I =
20; I : : I || . || BANDED IRONSTONE: Brownish yellow, very fine; :20
_ 22_2 205 ! ‘ ‘ ! || || || Breccia - brown-greyish 2_22
£ 1 \: :\ 254 i - g
< 24 H H — T 24 ©
a2 L | T -
8 26 i\ \i [ 26 3,
] I -
285 :! !: |I T |I :_28
7] | i -
1 [ -
303 1 ! ! | 203 l | l :_30
1 — T s
32 i i ! T ! -32
34 || 34
36 | 36
1 | | s 8
38§ 254 ! ! p— | WAD: Dark brown, fine; Dolomite+Chert fragments :38
40; —> i i Eetieiniieiri ;40
a2y e 42
a4 ‘ ‘ e a4
] o i e — o g
46§ ‘ ‘ pR— Rebntuiabe WAD: Da}k brown, fine; Dolomite+Chert fragments :46
] | | | o
I = 48

COMMENT:
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0177 Number:

SD1-22

Site type: Borehole

Distr./Farm No.: 458 Site Name/Descr.. CARTER BLOCK
Latitude [°]: 28.297378 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.24
Longitude [°]: 23.583311 || Alt. No. 2: Depth [m]: 49.00 || WL status: Static
Altitude [m]: 1435.87 ||Rep. inst.: GOLD Col. ht. [m]: 0.57 || Date WL meas.: 20130426
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Pulley Diam. [mm]: Site Status:  Unused
Manufacturer: Depth to Intk. [m]: Purpose:  Production (water supply)
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD1-22 Date sampled: 20130515 Depth sampl. [m]: 46.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.49 Na: 11.7 Cl: 275 Langel.: 0.23 E.Coli:
EC: [mS/m] 59.8 K: 2.32 NO3 as N: 3.38 Aggr-Ind: 12.29 Faec. co:
TDS: 376 Si: 14.7 SO4: 26.6 lon-bal: 0.17 Total Co:
T. Alk.: 292 Al: <0.05 F: <0.1 CaCoa3: 343.64 SPC:
Ca: 86.3 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit ¥ Value exceeds maximum allowable limit
Mg: 31.2 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
AQUIFER INFORMATION:
Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
12.00 12.50 1.00 Notch (V- or U-notch)
19.00 19.50 3.00 Notch (V- or U-notch)
38.00 38.50 7.00 Notch (V- or U-notch)
46.00 46.50 10.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: Hor. Vert.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 4.00 381 Steel Plain casing
0.00 13.00 203 Steel Plain casing
0.00 15.00 305 Steel Plain casing
0.00 18.00 254  Steel Plain casing
13.00 49.00 203 Steel Perforated or slotted
18.00 30.00 254  Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m?d] Storage Comment
STEP TEST STEP 1 20130514 60 46.80 6.09 2.06
STEP TEST STEP 2 20130514 60 46.80 12.09 4.93
STEP TEST STEP 3 20130514 60 46.80 18.11 6.62
STEP TEST STEP 4 20130514 60 46.80 25.12 9.59 100 7
CONSTANT 20130515 1440 46.80 20.04 11.59 100 120 681
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]
1 Mono-type pump 36.00 Electric motor 12 5.00 CLASSO 5.40 37.00
Note: 1. Production borehole.
2. Install water level monitoring facility in borehole.
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823BCX0177 Number: SD1-22 Site type: Borehole

Distr./Farm No.: 458 Site Name/Des.: CARTER BLOCK

Latitude [°] 28.297378 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 4.24
Longitude [] 23.583311 || Alt. No. 2: Depth [m]: 49.00 || Piezometer: 0
Altitude [m]: 1435.87 || Rep. inst.: GOLD Col. ht. [mm]: 0.57 || Date WL meas.: 20130426

Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

T T T T T T T T 1T TITT117
I N N N AN RNl
R
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= [ B R B W
Ko RN
> A4 bR
@ RN
- o
9 RN
] At H
= RN
FHAAA A
RN
o
VL

'%éééz'&:&

BENR

Time [min]

Constant Rate Test

Water level in [m]

Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 46.80 20130514 1100 20130514 1507
GOLD Constant rate test 46.80 20130515 0840 20130516 1040 681 2.50
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. QIst
STEP TEST STEP 1 1100 60 46.80 6.09 2.06 2.96
STEP TEST STEP 2 1200 60 46.80 12.09 4.93 2.45
STEP TEST STEP 3 1300 60 46.80 18.11 6.62 2.74
STEP TEST STEP 4 1400 60 46.80 25.12 9.59 100 7 2.62
CONSTANT 0840 1440 46.80 20.04 11.59 100 120 681 1.73
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823BCX0026 Number: SD1-GAA026  Site type: Borehole

Distr./Farm No.: RE458 Site Name/Descr.: CARTER BLOCK PTN. LAUGHING WATERS

Latitude [°]: 28.311030 || Alt. No. 1: Diam. [mm)]: 155 || Water lev. [m]: 16.05
Longitude [°]: 23.547900 || Alt. No. 2: Depth [m]: 36.35|| WL status: Static
Altitude [m]: 1446.81| Rep. inst.: GOLD Col. ht. [m]: 0.28|| Date WL meas.: 20121022
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: . ) .

Type of Inst.: No information Pulley Diam. [mm]: Site Status:  No information

Manufacturer: Depth to Intk. [m]: Purpose: No information
—Engine: c + No information

Manufacturer: Power Rating [kW] onsumer

Type of Power:  No information Pulley Diam. [mm]: Application: No information

WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]:  32.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 735  Na 129  CI 39.4  Langel: 017 Ecoli: 0
EC: [mS/m] 711t K: 1.79 NO3 as N: 2.79  Aggr-Ind: 1224 Faec. co: 0
TDS: 472 Si: 14.3 S04: 60.1 lon-bal: -1.34 Total Co: 0
T. Alk.: 299 Al: <0.05 F: <0.1 CaCo0a3: 385.34  SPC: 0
Ca: 104 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 30.6 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
TESTING DETAILS: Durat. Depth to Disch. Drawd. Recovery
Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T [m?%d] Storage Comment
STEP TEST STEP 1 20121022 60 32.80 0.55 5.22
STEP TEST STEP 2 20121022 15 32.80 1.00 16.75 0.10 99 80
PUMP INLET 20121022 25 32.80 0.69 16.75
RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [lI/s] Water quality level [m] level [m]
1 0 0

Note: 1. Leeg gepomp met sonkrag.
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PUMPING TEST REPORT Date compiled: 2012/11/27
BASIC SITE INFORMATION:  Site Identifier: 2823BCX0026 Number: SD1-GAA026 Site type: Borehole
Distr./Farm No.: RE458 Site Name/Des.: CARTER BLOCK PTN. LAUGHING WATERS
Latitude [°] 28.311030 || Alt. No. 1: Diam. [mm]: 155 || Water lev. [m]: 16.05
Longitude [°] 23.547900 || Alt. No. 2: Depth [m]: 36.35 || Piezometer: 0
Altitude [m]: 1446.81 || Rep. inst.: GOLD Col. ht. [mm]: 0.28 || Date WL meas.: 20121022
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
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Time [min]
PUMPING TEST: Depth to Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I7s]
GOLD Step test 32.80 20121022 1325 20121022 1600
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m % [min] [m#d] [m/d]  Storat. QIst
STEP TEST STEP 1 1325 60 32.80 0.55 5.22 0.11
STEP TEST STEP 2 1425 15 32.80 1.00 16.75 0.10 99 80 0.06
PUMP INLET 1600 25 32.80 0.69 16.75 0.04
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:  Site Identifier: 2823BCX0027 Number: SD1-GAA027  Site type: Borehole

Distr./Farm No.: RE458 Site Name/Descr.. CARTER BOX PTN. LAUGHING WATERS

Latitude [°]: 28.301310|| Alt. No. 1: Diam. [mm]: 180 || Water lev. [m]: 14.11
Longitude [°]: 23.575290 || Alt. No. 2: Depth [m]: 75.20|| WL status: Static
Altitude [m]: 1445.69| Rep. inst.. GOLD Col. ht. [m]: 0.40|| Date WL meas.: 20121023
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Mono-type pump Pulley Diam. [mm]: 250 Site Status:  In use

Manufacturer: MONO H20H Depth to Intk. [m]: 70.80 Purpose: Production (water supply)
—Engine: Consumer:  Non-urban

Manufacturer: KUBUTA Power Rating [kW] 7.09 !

Type of Power:  Diesel engine Pulley Diam. [mm]: 110 Application:  Domestic - all purposes
WATER CHEMISTRY:

Sample No.: SD1- Date sampled: 20121025 Depth sampl. [m]: 72.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.79 Na: 14.3 Cl: 37.8 Langel.: 0.44 E.Coli: 0
EC:[mS/m] 58 K: 2.53 NO3 as N: 3.9 Aggr-Ind: 12.48 Faec. co: 0
TDS: 468 Si: 12.3 SO4: 52 lon-bal: 734t Total Co: 0

T. Alk.: 216 Al: <0.05 F: 0.105 CaCos3: 356.78  SPC: 0

Ca: 91.4 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit

Mg: 31.3 Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery

Description Date [min] intk. [m] rate[l/s] [m] [m] % [min] T[m#d] Storage Comment
STEP TEST STEP 1 20121023 60 72.00 1.08 0.10

STEP TEST STEP 2 20121023 60 72.00 2.55 0.12

STEP TEST STEP 3 20121023 60 72.00 4.23 0.16

STEP TEST STEP 4 20121023 60 72.00 6.30 0.18 100 3

CONSTANT 20121023 720 72.00 6.21 0.24 100 5

RECOMMENDATIONS: Depth Duty cyc. Disch. rate Dyn. water Crit. water
Prior. Rec. equipm. to intk. [m] Type of power [hrs] [I/s] Water quality level [m] level [m]

1 5 0

Page 1

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000

é’é —2 Golder Fax: 012 - 364 4001
7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 2012/10/26
BASIC SITE INFORMATION: Site Identifier: 2823BCX0027 Number: SD1-GAA027 Site type: Borehole
Distr./Farm No.: RE458 Site Name/Des.: CARTER BOX PTN. LAUGHING WATERS
Latitude [°] 28.301310 || Alt. No. 1: Diam. [mm]: 180 || Water lev. [m]: 14.11
Longitude [] 23.575290 || Alt. No. 2: Depth [m]: 75.20 || Piezometer: 0
Altitude [m]: 1445.69 || Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20121023
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
14123
E\\ +
14.14] + \
116 —
£ 14183 \'\
=
O 14.22]
g 12 Y
< 1424 \\
1283 S~ TN
14.28]
° g § 2 % B & §33888
Time [min]
Constant Rate Test
14123
14143 [
14163 r\+—+\L
T 1418 e
£ 149
E 14.22 —]
D 14.24]
8 14267
‘;“ 14.283 IR
14.3]
1432 =
14.347
< ] ]
@ g e 3 8 8 §2IEGEN
Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m#/d] Storativ. [I/s]
GOLD Step test 72.00 20121023 1100 20121023 1503
GOLD Constant rate test 72.00 20121023 1800 20121024 0605
. Disch. Rec.
TESTING DETAILS: Durat. Depth to rate[l/ls] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [mMl % [min] [m#d] [m/d] Storat. Q/st
STEP TEST STEP 1 1100 60 72.00 1.08 0.10 10.80
STEP TEST STEP 2 1200 60 72.00 2.55 0.12 21.25
STEP TEST STEP 3 1300 60 72.00 4.23 0.16 26.44
STEP TEST STEP 4 1400 60 72.00 6.30 0.18 100 3 35.00
CONSTANT 1800 720 72.00 6.21 0.24 100 25.88
Golder Associates Africa, Pretoria
- P O Box 13776, Hatfield, 00285
’ Tel: 012 - 364 4000
- Golder  Fax 012- 364 4001
Associates Project No.: 11613568
Page 1
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THEUNS CLOETE - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BAX0003 |[SD1-GAA228 [261 FREDERIK B | 28.16641967]23.600160001 1477.60 165
2823BAX0004 |SD1-GAA229 |261 FREDERIK B 28.1640396723.609900001f 1474.00 165
2823BAX0005 |[SD1-GAA230 [261 FREDERIK B | 28.16419967]23.610690001 1473.40
2823BAX0006 |[SD1-GAA231 [261 FREDERIK B | 28.18273967]23.615730001] 1464.90 165
2823BAX0007 |SD1-GAA232 |262 WELGEVONDEN B 28.1768496723.653050001f 1468.80 165
2823BAX0008 |[SD1-GAA233 [262 WELGEVONDEN B | 28.18809967]23.651490001] 1465.20 165
2823BAX0009 |SD1-GAA234 [262 WELGEVONDEN B | 28.18804967]23.651500001] 1465.10 0.33 165 3.76
2823BAX0010 |[SD1-GAA235 [262 WELGEVONDEN B | 28.18691967]23.644540001] 1464.60 165
2823BAX0011 |SD1-GAA236 [262 WELGEVONDEN B | 28.17585967]23.652590001] 1470.10 0.60 165 2.19
SUMMARY: Site Type: Maximum: 3.76
B = Borehole Minimum: 2.19
Nr. of sites: 9 sum:
Average: 2.97
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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THEUNS CLOETE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BAX0007 Number: SD1-GAA232

Site Name: WELGEVONDEN

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si Al Fe Mn Cl SO4 NO3 as N F T. Alk.
SD1-GA232 20121112 0800 8.16 60.6 430 78.1 50.2 8.9 1.36 11.9 0.02 0 0 21.7 14 2.62 <0.1 334
. . . . . . Sample Type Code Explanation: . . .
§ Vali xceeds recommended maxmam it EC o] o PR D: Drfnking water - Golder Associates Africa, Pretoria
¥ Value exceeds maximum allowable limit Nitrate as N E ng;ggnt T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock I7 Associates Project No.: 11613568
X: Other source
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THEUNS VERMEULEN - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BCX0108 |[SD1-GAA135 |RE300/4 |ENGELAND B | 28.34428967]23.620280001] 1444.60 165 30.00
2823BCX0109 |[SD1-GAA136 |RE300/4 |ENGELAND B | 28.34540967]23.620380001] 1438.20 165 25.00
2823BCX0110 |[SD1-GAA137 |RE300/4 |ENGELAND B | 28.34725967]23.621140001] 1438.50 165 30.78 0 8
2823BCX0111 |[SD1-GAA138 |RE300/4 |ENGELAND B | 28.32753967]23.636770001] 1446.30 165 40.00 1.00
SUMMARY: Site Type: Maximum: 40.00 1.00
B = Borehole Minimum: 25.00 1.00
Nr. of sites: 4 Sum: 1.00
Average: 31.45 1.00
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
The recommended abstraction ("Rec. abs.") ? G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) Associates Project No.: 11613568
Page 1
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THINUS VAN DER SPUY - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00066 [SD1-GAA213 |RE513/1 [PAPKUIL B | 28.47893967|23.673680001 1422.10 165 15.24 1.62
2823BC00096 [SD1-GAA143 [505/3 INGLEWOOD PTN. ROCKLANDS B | 28.45833967]23.552530001 1434.70 165 55.00 29.15
2823BC00102 [SD1-GAA142 [515/1 ROCKLANDS B | 28.4736396723.568890001 1437.60 165 11.74
2823BC00103 [SD1-GAA139 [515/1 ROCKLANDS B | 28.47251967)23.570990001 1434.60 165 27.00 9.30
2823BCX0112 |[SD1-GAA140 [515/1 ROCKLANDS B 28.4725296723.571020001 1434.70 165 9.06
2823BCX0113 [SD1-GAA144 [505/3 INGLEWOOD B | 28.45258967|23.542540001 1434.40
2823BCX0114 |SD1-GAA145 [505/3 INGLEWOOD PTN. ROCKLANDS B 28.4525896723.54246000] 1434.20 18.44
2823BCX0115 |SD1-GAA146 [506/0 STRYDPAN B 28.4482596723.58052000] 1435.00 165
2823BCX0116 [SD1-GAA147 [515/1 ROCKLANDS B | 28.47433967)23.568810001 1438.50 0.14 165 8.66
2823BCX0117 |[SD1-GAA155 [506/0 STRYDPAN PTN. SELFHELP B 28.4138696723.625670001f 1439.70 165
2823BCX0118 |SD1-GAA156 [506/0 STRYDPAN PTN. SELFHELP B 28.4138296723.62559000] 1439.70 165
2823BCX0119 |SD1-GAA157 [506/0 STRYDPAN PTN. SELFHELP B 28.4264996723.60632000] 1437.40 0.36 165 5.12
2823BCX0120 |SD1-GAA158 [506/0 STRYDPAN PTN. SELFHELP D 28.4270596723.606380001 1435.70 4.81
2823BCX0121 [SD1-GAA159 [506/0 STRYDPAN PTN. SELFHELP B | 28.42725967)23.606360001 1435.80 165
2823BCX0122 |SD1-GAA160 [506/0 STRYDPAN PTN. SELFHELP B 28.4280696723.606820001f 1437.30 165
2823BCX0123 |SD1-GAA161 [506/0 STRYDPAN PTN. SELFHELP B 28.4360396723.61479000] 1437.00 165
2823BCX0124 |SD1-GAA162 [506/0 STRYDPAN PTN. SELFHELP B 28.4366396723.61514000] 1436.90 165
2823BCX0125 |[SD1-GAA169 [514/2 NOOITGEDACHT B 28.44509967]23.637440001f 1428.00 155
2823BCX0126 [SD1-GAA170 [514/2 NOOITGEDACHT D |28.4449796723.637250001 1428.10 4.00
2823BCX0127 |[SD1-GAA171 [608/0 NOOITGEDACHT B 28.4415896723.638480001 1427.50 165
2823BCX0128 [SD1-GAA172 |608/0 NOOITGEDACHT B | 28.44157967|23.638680001 1427.70 0.18 165 4.26
2823BCX0129 |[SD1-GAA173 |RE516/0 |SWARTDAM B | 28.48581967]23.602990001 1418.90 0.18 165 10.89
2823BCX0130 |[SD1-GAA174 |RE516/0 |SWARTDAM B 28.4864296723.603090001f 1419.70 165
2823BCX0131 [SD1-GAA176 [515/1 ROCKLANDS B | 28.4727196723.568290001 1439.30 165 9.61
2823DAX0011 |SD1-GAA175 |RE516/0 |SWARTDAM B 28.5289896723.583410001f 1421.20 165
SUMMARY: Site Type: Maximum: 55.00 29.15
. EZBD‘ZE",‘V‘:JE Minimum: 15.24 1.62
Nr. of sites: 25 Sum:
Average: 32.41 9.74
Golder Associates Africa, Pretoria
NOTE: . , = P O Box 13776, Hatfield, 00285
Yield" represents cumulative blow yield .
i based on & 24 hour dury eyde - ) ? Golder B s o
i L7 Associates ject No.:
Page 1 (based on test pumping result) Project No.: 11613568
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THINUS VAN DER SPUY - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BCX0121 Number: SD1-GAA159 Site Name: STRYDPAN PTN. SELFHELP

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA159 20120216 0800 7.69 1681 1280t 138 79.7 t 80.7 87.2 16.1 431 188 114 3431%t 0.161
Site Identifier: 2823BCX0130 Number: SD1-GAA174  Site Name: SWARTDAM
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA174 20120216 0800 7.47 85 T 546 t 115 67 18.6 1.63 24.5 420 37.3 53.8 <0.3 0.351
. . . . . Sample Type Code Explanation: X X .
Chemistry Standard: SABS for human consumption ~ Concentrations in [mg/l] where applicable D: Drinking water Golder Associates Africa, Pretoria
T Value exceeds recommended maximum limit EC [mS/m] - -
¥ Value exceeds maximum allowable limit Nitrate as N E Eg;;ggnt P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock Assoc]ates Project No.: 11613568
X: Other source

Page 1
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VAUGHN MARIAS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site | Latitude [°] |Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. | Yield[l/s] Rec. Depth to Dis. Duty c. | Daily abs.
Identifier: type: [m] [m] [mm] [m] [m] abs.[I/s] | Intk.[m] rate[l/s] [hrs/d] [m3/d]
2823BC00065 [SD1-GAA214 [513/2 PAPKUIL 28.47926967]23.67400000] 1420.20 0.56
2823BC00066 |SD1-GAA213 |RE513/1 |PAPKUIL B 28.47893967]23.673680001 1422.10 165 15.24 1.62
SUMMARY: Site Type: Maximum: 15.24 1.62
B = Borehole ini .
. F = Fountain / Spring Minimum: 15.24 0.56
Nr. of sites: 2 Sum:
Average: 15.24 1.09
Golder Associates Africa, Pretoria
NYcl)E;II—dE represents cumulative blow yield —— P O Box 13776, Hatfield, 00285
The recommended abstraction ("Rec. abs.") AV G ]d Tel: 012 - 364 4000
is based on a 24 hour duty cycle V- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOClateS Project No.: 11613568
Page 1

May 14 Report No. 11613568-12708-4




VAUGHN MARIAS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823BC00065 Number: SD1-GAA214

Site Name: PAPKUIL

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD1-GA214 20120328 1630 7.63 66 466 80.5 35.5 211 9.43 16.2 306 43 325 0.85 0.152
Chemisty Standard: SABS for human consumption - Concentatins n [mgf] where applicable Do D enieng wavar Ptanatton: . Golder Associates Africa, Pretoria
t Value exceeds maximum allowable limit Nitrate as N E ng;ggnt - P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AYz Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock I7 Associates Project No.: 11613568
X: Other source

Page 1
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global, employes-owned organisation with over 50 years of experience,
Golder Associates is driven by our purpose to engineer earth’s development while
presarving earth’s integrity. We deliver solution = that help our clients achieve
their sustainable development goals by providing a wide range of independent

consulting, design and construction services in our specialist areas of earth,
envircnment and energy.

For more infarmation, visit golder.com
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