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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

1.0 REPORT VOLUME Il = INFORMATION

An extensive hydrocensus was conducted within the SD2 investigation area during groundwater
investigation period. During the hydrocensus, 142 boreholes and fountains were surveyed in SD2 area with
the co-operation of the land owners.

The hydrocensus survey could not be conducted on some private land areas as some farmers were 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 Il of the report, together with the exploration borehole info (If
any). DWAF remains the owner of the exploration boreholes.

Borehole information consists of the following where relevant:

m Locality map and land owner;

m Basic existing borehole information;

m  Analytical results of existing boreholes sampled;

m Test pumping results of tested exiting boreholes;

m Positions of newly drilled exploration boreholes;

m Borehole logs of newly drilled exploration boreholes;

m Analytical results of newly drilled exploration boreholes;

m Test pumping results of newly drilled exploration boreholes; and
m Management recommendation of well field exploration boreholes.

2.0 LAND OWNERS

The following landowners/lawful occupiers of land at the time of survey who participated during the
groundwater study in SD2 area, borehole information is enclosed in this Volume lIl:

July 2014 Golder
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.1 Alan Scholtz
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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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ASLAN SCHOLTZ - 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]
2823ADX0053 |SD2-GAA099 469 FARM 469 PTN. HUMANSRUS B | 28.2789996723.364090001] 1499.43 165 50.00 27.27 1.60 0
2823ADX0054 |SD2-GAA100 [469 FARM 469 PTN. HUMANSRUS B 28.2915296723.37533000Y 1524.74 0.73 165 74.00 32.63 0.30 51.00 0.05 24 4.32
2823ADX0055 |SD2-GAA101 469 FARM 469 PTN. HUMANSRUS B |28.3208296723.350340001] 1516.98 0.18 165 20.33 18.27 1.80
SUMMARY: Site Type: Maximum: 74.00 3263 1.80 51.00 1.60 4.32
B = Borehole Minimum: 20.33 18.27 0.30 51.00 0.05 4.32
Nr. of sites: 3 Sum: 2.10 1.65 4.32
Average: 48.11 26.06 1.05 51.00 0.83 4.32

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- 0 ,er Fax: 012 - 364 4001
(based on test pumping result) ASSOClateS Project No.: 11613568
Page 1
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ALAN SCHOLTZ - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823ADX0054

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA100

pH EC

Site Name: FARM 469 PTN. HUMANSRUS
TDS

Mg Na K

Si

T. Alk. Cl

SO4 NO3as N F

HS4 20110930 0800

7.3 50 278

25 16 2.5

5.31

195 24

12.9 1.24 0.6

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

Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N
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ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

“{P

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

2.2 Albertus Viljoen
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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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ALBERTUS VILJOEN - 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]
2823AC00092 [SD2-GAA122 491 FARM 491 PTN. SOETFONTEIN B | 28.37204967)23.034450001 1269.51 0.35 165| 128.00 9.14 3.00 24 259.20

2823ACX0051 |SD2-GAA123 }491 FARM 491 PTN. SOETFONTEIN B 28.3719696723.03421000] 1268.36 0.18 165 8.28
2823ACX0052 |[SD2-GAA124 606 SOETFONTEIN B | 28.37149967]23.034440001 1267.50 0.32 165 5.73
2823BCX0205 |[SD2-GAA125 |507 ROOIPAN B | 28.37154967|23.634610001 1440.10 0.30 165 5.50
2823BCX0206 |[SD2-GAA126 |491 FARM 491 PTN. SOETFONTEIN B 28.3740096723.035910001f 1270.03 0.31 165 5.50
SUMMARY: Site Type: Maximum:  128.00 9.14 3.00 259.20
B = Borehole Minimum: 128.00 5.50 3.00 259.20
Nr. of sites: 5 Sum: 3.00 259.20
Average: 128.00 6.83 3.00 259.20

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

=
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Associates  project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.3 Andries Cordier
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ANDRIES CORDIER - 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]

2823AC00141 [SD2-GAA047 1473 ROOIPOORT PTN. VAALPOORT B | 28.31949967]23.156250001 1354.64 0.69 165 51.80 19.96
2823AC00142 |SD2-GAA046 [473 ROOIPOORT PTN. VAALPOORT B 28.3196596723.15574000] 1354.32 165 30.48 21.35
2823ACX0017 |[SD2-GAA048 1473 ROOIPOORT PTN. VAALPOORT W | 28.31980967]23.15598000] 1354.43 0.23 24.69
2823ACX0018 |[SD2-GAA049 1473 ROOIPOORT PTN. VAALPOORT W | 28.32106967]23.15547000) 1354.36 23.74
SUMMARY: Site Type: Maximum: 5180  24.69
B = Borehole ini . 30.48 19.96

i W = Well point Minimum:

Nr. of sites: 4 Sum:
Average: 41.14 22.43

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

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
Project No.: 11613568

Ty POt NG, 116 T3568-12709-5




ANDRIES CORDIER - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823ACX0018

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA049

pH EC

Site Name: ROOIPOORT PTN. VAALPOORT
TDS

Mg Na K

Si

T. Alk. Cl

SO4 NO3as N F

SD2- 20120402 1610

7.81 55.7 392

16 19.4 3.69

18.4

269 27.9

19.4 241 0.142

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

Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N

am|

S,
D
E
K
0:
P
R
S
X

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

Associates Project No.: 11613568
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2.4 Andries Willemse
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ANDRIES WILLEMSE - 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]
2823AAX0023 |[SD2-GAA088 443 SERETSESENCHO PTN. WELTEVREDEN B | 28.19295967]23.171010001] 1394.00 0.37
SUMMARY: Site Type: Maximum:
B = Borehole Minimum:
Nr. of sites: 1 sum:
Average:
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
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.5 Attie Brits
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ATTIE BRITS - 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]
2823ACX0034 [SD2-GAA059 [442/5 FARM 442 PORTION 5 KLEIN B | 28.25611967]23.191020001] 1369.35 0.02 130 33.36
2823ACX0035 |[SD2-GAA060 [445/5 FARM 445 PORTION 5 KLEIN B 28.2612796723.19161000Y 1366.74 165 83.00 1.39 0
SUMMARY: Site Type: Maximum: 83.00 33.36 1.39
B = Borehole Minimum: 83.00 33.36 1.39
Nr. of sites: 2 Sum: 1.39
Average: 83.00 33.36 1.39

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

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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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.6 Auther Olivier (Jen Haven Community- 400ha)

July 2014 E Golder
Report No. 11613568-12709-5 7 L7 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.

‘/'

North West

[ ]
Northern Cape
Free State

LEGEND

A Newly drilled borehole
@ Existing borehole survey
] Vinci 580 Ptn 0
—— Secondary road
=== QOther
—— Rivers - Non perennial

©

400 200 0 400
| 1 | 1 |
Meters
RESOURCES\NOTES

Coordinate System: GCS WGS 1984
Datum: WGS 1984

PROJECT
GW ASSESSMENT VGG SCHEME

TITLE
VINCI 580 PTN 0

AUTHER OLIVIER
PROJECT No. 11613568 REV 0
SCALE  1:22 000 A4
GIS MB 14/07/2014
CHECK DB 14/07/2014
REVIEW FW 14/07/2014

July 2014 Report No. 11613568-12709-5

SF Golder
Associates

D:\13568\ARC MAP\Shapefile SD2\Auther Olivier\11613568_AutherOlivier_A4.mxd




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0089 Number:

SD2-36

Site type: Borehole

Note: 1. Production borehole

2. Install water level monitoring facility in borehole

Distr./Farm No.: 442 Site Name/Descr.: FARM 442 WELLFIELD
Latitude [°]: 28.255740 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 33.92
Longitude [°]: 23.189400 || Alt. No. 2: Depth [m]: 97.50 || WL status: Static
Altitude [m]: 1367.00 || Rep. inst.:. GOLD Col. ht. [m]: 0.59 || Date WL meas.: 20140115
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-36 Date sampled: 20131202 Depth sampl. [m]: 88.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.16 Na: 12.8 Cl: 25.4 Langel.: 0.78 E.Coli:
EC: [mS/m] 47.3 K: 2.57 NO3 as N: 5.04 Aggr-Ind: 12.83 Faec. co:
TDS: 412 Si: 17.9 SO4: 15.6 lon-bal: 9.03 Total Co:
T. Alk.: 259 Al: F: 0.176 CaCoa3: 363.81 SPC:
Ca: 71.8 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: 44.9 Mn: ! 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
83.00 83.50 8.00 Notch (V- or U-notch)
95.00 95.50 12.00 Notch (V- or U-notch)
CASING DETAILS: Diam. Thickn. Openings [mm]: H(_)r' Ve_rt.
Depth to Top [m] to Bot.[m] [mm] Material [mm]  Type of openings Length Width Dist. Dist.
0.00 35.00 254  Steel Plain casing
0.00 66.00 216  Steel Plain casing
0.00 78.00 165 Steel Plain casing
78.00 97.00 165 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 20131205 60 88.50 5.24 0.26
STEP TEST STEP 2 20131205 60 88.50 10.68 0.92
STEP TEST STEP 3 20131205 60 88.50 15.08 1.68
STEP STEP STEP 4 20131205 60 88.50 20.09 2.29 100 80
CONSTANT 20131206 1440 88.50 15.02 1.54 100 480
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 24 10.00 CLASS 0 35.00 42.00
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0089 Number: SD2-36 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442

Latitude [°] 28.255740 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 33.92
Longitude [] 23.189400 || Alt. No. 2: Depth [m]: 97.50 || Piezometer: 0
Altitude [m]: 1367.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.59 || Date WL meas.: 20140115

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

Multirate Test

Water level in [m

Time [min]

Constant Rate Test

. | | | | | [
Y e e
H24.e§ 7777777777777777777777777777777777777777777 m------—F--—f--1-9-9-TA-rrA1TAnnT
é248E !
E ) E : T
R e RN R ek el S RN R i
Q@ = i
O e i e Rkl
% ] i
2 e v R Wy [ARpY]
=7
T e el e S
2585 —————————————————————————————————————————————————— Pt -t A=+ - T
e 3
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 88.50 20131205 1430 20131205 1950
GOLD Constant rate test 88.50 20131206 0700 20131207 1500
. 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 1430 60 88.50 5.24 0.26 20.15
STEP TEST STEP 2 1530 60 88.50 10.68 0.92 11.61
STEP TEST STEP 3 1630 60 88.50 15.08 1.68 8.98
STEP STEP STEP 4 1730 60 88.50 20.09 2.29 100 80 8.77
CONSTANT 0700 1440 88.50 15.02 1.54 100 480 9.75
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég F Golder Fax: 012 - 364 4001
Associates Project No.: 11613568
Page 1
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AUTHER OLIVIER - 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]
2823AAX0008 |[SD2-GAA038 [580 VINCI B | 28.22852967]23.164110001] 1383.54 165
SUMMARY: Site Type: Maximum:
B = Borehole Minimum:
Nr. of sites: 1 sum:
Average:
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
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AUTHER OLIVIER - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AAX0018

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA083

pH EC

Site Name: SERETSESENCHO PTN. SION
TDS

Mg Na K

Si

Al

Fe

Mn Cl SO4 NO3as N F

T. Alk.

SD2- 20130528 1052

7.8 88.8 t

654 t

74t 14.6 1.22

19.6

<0.05

<0.05

<0.05 33.3 36.3 <03 0.127

498

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

Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N

am|

S,
D
E
K
0:
P
R
S
X

ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: 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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BENNIE BREDENKAMP - 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]
2823AC00017 |[SD2-GAA039 1473 ROOIPOORT PTN. ROOIDAM B | 28.33044967|23.148970001 1353.77 0.30 165 19.65
2823AC00120 |SD2-GAA040 }473 ROOIPOORT PTN. ROOIDAM B 28.3303696723.14840000] 1353.43 0.14 165 51.81 19.54
2823AC00121 |SD2-GAA041 |473 ROOIPOORT PTN. ROOIDAM B 28.33055967/23.14827000) 1353.47 165 36.57 16.12
2823AC00122 [SD2-GAA043 1473 ROOIPOORT PTN. ROOIDAM B | 28.32946967)23.178710001 1386.50 0.37 165 71.62 48.47
2823AC00123 |SD2-GAA042 1473 ROOIPOORT PTN. ROOIDAM B 28.3447796723.152570001f 1368.12 0.48 165 51.81 28.43
SUMMARY: Site Type: Maximum: 71.62 48.47
B = Borehole Minimum: 36.57 16.12

Nr. of sites: 5 Sum:

Average: 52.95 26.44

Page 1
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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
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BENNIE BREDENKAMP - TIME DEPENDENT CHEMISTRY REPORT

Date compiled: 21/07/2014

Site Identifier: 2823AC00017 Number: SD2-GAA039 Site Name: ROOIPOORT PTN. ROOIDAM

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na T. Alk. Cl S04 NO3 as N F
SD2- 20120402 1120 8.09 71.4 1 472 74 62.3 17.1 366 29.8 33.3 3.84 0.662
Site Identifier: 2823AC00123 Number: SD2-GAA042 Site Name: ROOIPOORT PTN. ROOIDAM

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na T. Alk. Cl S04 NO3 as N F
SD2- 20120402 0800 7.92 56.9 442 52 35.5 25.7 203 35.2 18.4 153 1 0.208

Chemistry Standard: SABS for human consumption  Concentrations in [mg/l] where applicable Samg:fnh’ﬁg \(’:VgctigrExplanatlon )
T Value exceeds recommended maximum limit EC [mS/m] E: Effluent
¥ Value exceeds maximum allowable limit Nitrate as N K: Sewage
! Value exceeds recommended minimum limit 0: Organic
i Value exceeds minimim allowable limit P: Pressed or pellet
R: Rock
S: Soil
X: Other source

Page 1
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CHRISTO OLIVIER - 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]
2823AA00119 |SD2-GAA008 |442 FARM 442 PTN. GELUK B 28.2155696723.21815000] 1382.51 165 60.96
2823AA00120 |SD2-GAA009 |442 FARM 442 PTN. GELUK 28.2082596723.21069000Y 1377.07 0.34 165 12.65
2823AA00121 |SD2-GAA089 |442 FARM 442 PTN. (8) GELUK B 28.18956967/23.197830001 1388.00 0.53 5.75
SUMMARY: Site Type: Maximum: 60.96 12.65
B = Borehole Minimum: 60.96 5.75
Nr. of sites: 3 Sum:
Average: 60.96 9.20

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
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CHRISTO OLIVIER - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AA00120 Number: SD2-GAA009 Site Name: FARM 442 PTN. GELUK

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.
19941101 0000 55
. ) L . Sample Type Code Explanation: i i i
?Q/ZTJ':‘&S;ZQZf:fedciO?nAn?esnfgédhlf;”;iaiﬂnfq‘snl:n'?tpﬂ0" ggn[fﬁg;;ﬁ]“o“s in [mg/l] where applicable D: Drinking water - Golder Associates Africa, Pretoria
- e — '
¥ Value exceeds maximum allowable limit Nitrate as N E E:{;;g”t . P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AV Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock 17 Associates Project No.: 11613568
X: Other source
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2.9 Gatkoppies Land Owners
Bertie Muller

Piet le Roux

Johan Greef

Noenoe Fourie

Marianna Mathee

July 2014 E Golder
Report No. 11613568-12709-5 10 L7 Associates
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GATKOPPIES - 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]
2823ACX0004 |SD2-GAA027 POSTMASBURG B 28.2823296723.152310001 1345.03 165 0 0
2823ACX0005 |SD2-GAA028 POSTMASBURG B 28.2800496723.15207000Y 1343.12 165 12.00 6.35
2823ACX0006 |[SD2-GAA029 POSTMASBURG PTN. KLEIN SION B 28.2820996723.15022000] 1344.64 0.42 165| 100.00 O 0
2823ACX0007 |[SD2-GAA030 POSTMASBURG PTN. DIE NAWEEK B 28.2821696723.15024000] 1344.83 0.43 165 36.00 8.11 0 0
2823ACX0008 |SD2-GAA031 POSTMASBURG PTN. DIE NAWEEK B 28.2821796723.150300001f 1344.93 165| 176.00
2823ACX0009 |SD2-GAA032 POSTMASBURG PTN. KLEIN SION B 28.2827596723.14827000] 1345.27 0.28 165 50.00 8.67
2823ACX0010 |SD2-GAA033 POSTMASBURG PTN. DIE GREWE B 28.2842196723.14174000] 1338.50 0.16 165 30.00 7.63 0 0
2823ACX0011 |SD2-GAA034 POSTMASBURG PTN. DIE GREWE B 28.2829196723.146160001 1339.79 0.64 165 4.20
2823ACX0012 |SD2-GAA035 POSTMASBURG PTN. DIE GREWE B 28.2831496723.144610001 1339.28 0.71 165 6.11
2823ACX0020 |SD2-GAA051 POSTMASBURG PTN. GATKOPPIES W |28.28521967]23.138880001 1337.62 0.32
2823ACX0021 |SD2-GAA052 POSTMASBURG PTN. GATKOPPIES B 28.28533967/23.13804000] 1339.26 0.68 155 5.32
2823ACX0022 |SD2-GAA053 POSTMASBURG PTN. GATKOPPIES B 28.2850796723.13914000] 1338.18 0.57 165 5.96 0 0
SUMMARY: Site Type: Maximum:  176.00 8.67
| B Boshole Minimum: 1200 032
Nr. of sites: 12 Sum:
Average: 67.33 5.85

NOTE:

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

(based on test pumping result)
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GATKOPPIES - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823ACX0004 Number: SD2-GAA027 Site Name: POSTMASBURG

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD2- 20120331 0945 8.14 97.7 1 680 T 79.5 70.7 T 42 4.95 15.7 340 106 50.1 153t 0.176
Site Identifier: 2823ACX0022 Number: SD2-GAA053 Site Name: POSTMASBURG PTN. GATKOPPIES
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD2- 20120403 0800 7.55 94.5 1 640 t 109 59.9 27.3 1.84 17 443 51.4 54.9 3.97 0.161
?Q/ZTJEIQX fgzggireiofnésesnf;;dh;n;& cuonr]\s“t:nr?tption ggn[?ﬁg;;ﬁ]tions in [mg/l] where applicable S?mg:?n1¥gg vcvg(t‘grEXplanaﬁon: o Golder Associates Africa, Pretoria
1 Value exceeds maximum allowable limit Nitrate as N E 55232“ T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AV Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock 17 Associates Project No.: 11613568
X: Other source
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GROENWATER COMMUNITY - 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]
2823AD00169 |SD2-GAA112 }453 GROENWATER B 28.2753896723.31678000] 1482.82 0.64 165 54.86 28.13 0.30
2823AD00170 |SD2-GAA113 }453 GROENWATER B 28.2821096723.31066000Y] 1471.03 0.10 165 64.00 24.00 3.50 0
2823AD00173 |SD2-GAA104 }453 GROENWATER B 28.2718796723.34001000Y 1467.97 0.68 165 79.24 5.20
2823AD00174 |SD2-GAA105 }453 GROENWATER B 28.2712196723.34066000] 1468.08 0.37 165 27.43 6.14
2823AD00175 |SD2-GAA103 }453 GROENWATER B 28.2771896723.335260001f 1472.02 0.25 165 15.00 4.00
2823AD00176 |SD2-GAA109 }453 GROENWATER B 28.2523996723.351180001 1488.62 0.53 165 51.81 25.48
2823AD00177 |SD2-GAA108 }453 GROENWATER B 28.2662596723.33827000] 1464.40 0.27 165 8.53 3.63
2823AD00178 |SD-2GAA107 }453 GROENWATER B 28.27770967/23.33893000] 1468.13 0.54 165 27.43 2.12 10.00
2823AD00179 |SD2-GAA110 }453 GROENWATER B 28.2511096723.34034000Y 1467.79 0.38 165 48.76 11.34
2823AD00186 |SD2-GAA023 |453 GROENWATER B 28.3017296723.268530001f 1420.41 0.43 165 18.10
2823AD00193 |SD2-GAA116 [453 GROENWATER PTN. 4 B 28.2922796723.31897000] 1489.15 0.28 165 73.00 4.30 4.00 0
2823ADXO0051 |SD2-GAA020 }453 GROENWATER B 28.2576896723.27490000Y 1454.24 0.30 155 26.83
2823ADX0052 |SD2-GAA022 }453 GROENWATER PTN. TAFELKOP B 28.2953596723.27086000] 1432.14 0.35 165 19.75 0
2823ADX0056 |[SD2-GAA102 }453 GROENWATER B 28.2770296723.33520000Y 1472.06 0.25 165 11.00 6.64 0
2823ADX0057 |[SD2-GAA106 [453 GROENWATER B 28.2877396723.342420001f 1478.00 0.50 105 7.05 20.00 0
2823ADX0058 |[SD2-GAA114 }453 GROENWATER B 28.2774196723.30573000] 1463.88 0.27 165 14.96
2823ADXO0059 |SD2-GAA115 }453 GROENWATER GRAVE YARD B 28.2773996723.30571000Y 1463.92 0.19 165 50.00 17.60 4.10 0
SUMMARY: Site Type: Maximum: 79.24 28.13 20.00
B = Borehole Minimum: 8.53 2.12 0.30
Nr. of sites: 17 Sum: 41.90
Average: 42.59 13.25 6.98
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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GROENWATER COMMUNITY - 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]
2823AB00046 |SD2-GAA120 [453 GROENWATER B | 28.2423696723.341120001] 1476.00 0.40 165| 102.00 16.85
2823AB00047 |SD2-GAA121 }453 GROENWATER B 28.2425896723.34100000Y 1477.00 0.40 165| 150.00 19.90
2823ABX0002 |SD2-GAA018 453 GROENWATER B |28.2476896723.274660001 1425.77 0.30 155| 110.00 44.64 3.33
2823ABX0003 |SD2-GAA019 }453 GROENWATER B | 28.2481196723.270690001] 1431.66 0.12 155 54.22 0
2823ABX0004 |SD2-GAA021 |453 GROENWATER B 28.24603967]23.276550001f 1423.86 165 39.43 0
2823ABX0014 |SD2-GAA111 }453 GROENWATER B | 28.2488696723.295720001] 1435.85 0.43 165 13.92
SUMMARY: Site Type: Maximum:  150.00 54.22 3.33
B = Borehole Minimum: 102.00 13.92 3.33
Nr. of sites: 6 sum: 333
Average: 120.67 31.49 3.33

Page 1
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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GROENWATER COMMUNITY - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AD00193 Number: SD2-GAA116 Site Name: GROENWATER PTN. 4
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
20000223 1200 8.134 186 T 1214.476 72.692 139.586+ 90.704 12.68 18.431 302.15 274.114 t 237.258 4.237 0.206
Site Identifier: 2823ADX0051 Number: SD2-GAA020 Site Name: GROENWATER
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
SD2- 20120329 0935 7.16 9.1 60 5.25 6.95 2.42 8.2 27.3 5.77 4.58 2.52 0.108
Site Identifier: 2823ADX0056 Number: SD2-GAA102 Site Name: GROENWATER
Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
GR8 20110912 0800 7.1 67 362 32 19 14 9.58 227 19 19.29 10.7 T 0.62
Chemistry Standard: SABS for human consumption - Concentrations in [mg/l] where applicable ?mB:?nPi’ﬁS vcvgggrEXplanaﬁon: = Golder Associates Africa, Pretoria
} Value excesds masimum alowsbie imit T Nirete as N : Effiuent — P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit organic Tel: 012 - 364 4000

i Value exceeds minimim allowable limit
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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: 2823AAX0012 Number:

SD2-GAAQ77

Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.157340 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 12.46
Longitude [°]: 23.187570 || Alt. No. 2: Depth [m]: 138.38 || WL status: Static
Altitude [m]: 1409.88 ||Rep. inst.: GOLD Col. ht. [m]: 0.37 || Date WL meas.: 20140128
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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 98.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.69 Na: 15.6 Cl: 72.7 Langel.: 0.07 E.Coli:

EC: [mS/m] 62.1 K: 1.58 NO3 as N: <0.3 Aggr-Ind: 12.11 Faec. co:

TDS: 470 Si: SO4: 33.9 lon-bal: 573 1 Total Co:

T. Alk.: 213 Al: <0.05 F: <0.1 CaCoa3: 359.00 SPC:

Ca: 49.1 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: 57.5 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.

0.00 107.50 140 Steel Plain casing

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 20140128 60 98.00 0.53 26.42

STEP TEST STEP 2 20140128 30 98.00 1.01 85.17 60.02 120

I Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT

Date compiled: 09/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0012 Number:

SD2-GAAQ77

Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SION

Latitude [°] 28.157340 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 12.46
Longitude [°] 23.187570 || Alt. No. 2: Depth [m]: 138.38 || Piezometer: 0
Altitude [m]: 1409.88 || Rep. inst.; GOLD Col. ht. [mm]: 0.37 || Date WL meas.: 20140128

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

Multirate Test

L e

NE IO O

Water level in [m]

fe2]
v 0

W B B B33

i

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 98.00 20140128 1000 20140128 1330
. 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 1000 60 98.00 0.53 26.42 0.02
STEP TEST STEP 2 1100 30 98.00 1.01 85.17 60.02 29 120 0.01
k Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
EGolder  Fax: 012 - 364 4001
I J Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0013 Number:

SD2-GAA078

Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.157350 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 16.36
Longitude [°]: 23.187250 || Alt. No. 2: Depth [m]: 81.76 || WL status: Static
Altitude [m]: 1408.75 ||Rep. inst.: GOLD Col. ht. [m]: 0.47 || Date WL meas.: 20140129
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.: SD2- Date sampled: 20140208 Depth sampl. [m]: 74.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.23 Na: 8.07 Cl: 14.1 Langel.: -0.13 E.Coli:

EC: [mS/m] 55.7 K: 4.18 NO3 as N: <0.3 Aggr-Ind: 11.91 Faec. co:

TDS: 380 Si: SO4: 11.7 lon-bal: 3.06 Total Co:

T. Alk.: 301 Al: <0.05 F: 0.27 CaCoa3: 333.06 SPC:

Ca: 63.1 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: 42.7 Mn: 0.38t 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 18.64 140 Steel Plain casing

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 20140129 60 74.00 0.54 50.74

STEP TEST STEP 2 20140129 7 74.00 0.74 57.10 35.84 37 70

I Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT

Date compiled: 19/03/2014

Site Identifier: 2823AAX0013 Number:

BASIC SITE INFORMATION:

SD2-GAAQ78

Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SION

Latitude [°] 28.157350 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 16.36
Longitude [] 23.187230 || Alt. No. 2: Depth [m]: 81.76 || Piezometer: 0
Altitude [m]: 1411.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.47 || Date WL meas.: 20140129

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

Multirate 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 [m?/d] Storativ. [I/s]
GOLD Step test 74.00 20140129 0855 20140129 1112
. 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 TSTEP 1 0855 60 74.00 0.54 50.74 0.01
STEP TEST STEP 2 0955 7 74.00 0.74 5710 3584 37 70 0.01
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
FGolder  Fax 012 - 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0015 Number: SD2-GAA080  Site type: Borehole

Distr./Farm No.: 454 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.162540 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 31.22
Longitude [°]: 23.182600 || Alt. No. 2: Depth [m]: 39.70 || WL status: Static
Altitude [m]: 1410.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.48 || Date WL meas.: 20140202
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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 38.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.85 Na: 52.2 Cl: 98.8 Langel.: 0.74 E.Coli:
EC: [mS/m] 141 1 K: 0.73 NO3 as N: 13.8 1 Aggr-Ind: 12.90 Faec. co:
TDS: 1070 t Si: SO4: 117 lon-bal: 0.22 Total Co:
T. Alk.: 583 Al: <0.05 F: <0.1 CaCoOa: 783.14 SPC:
Ca: 76.5 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: 144 % Mn: 0.14 ! 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 15.00 140 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 20140202 60 38.00 0.40 6.28 025 96 60

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
FGolder  Fax 012-364 4001
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PUMPING TEST REPORT

Date compiled: 13/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0015 Number:

SD2-GAA080

Site type: Borehole

Distr./Farm No.: 454 Site Name/Des.: SERETSESENCHO PTN. SION

Latitude [°] 28.162540 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 31.22
Longitude [] 23.182600 || Alt. No. 2: Depth [m]: 39.70 || Piezometer: 0
Altitude [m]: 1410.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.48 || Date WL meas.: 20140202

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

Multirate Test

Water level in [m]
g g R

T P PP

&
P,

Page 1

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 38.00 20140202 1000 20140202 1115
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m2?d] [m/d] Storat. Q/st
STEP TEST STEP 1 1000 60 38.00 0.40 6.28 0.25 96 60 0.06
o Golder Associates Africa, Pretoria
--'-%T.—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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Associates Project No.: 11613568

MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0016 Number: SD2-GAA081  Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.163280 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 32.37
Longitude [°]: 23.183450 || Alt. No. 2: Depth [m]: 76.80 || WL status: Static
Altitude [m]: 1410.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.28 || Date WL meas.: 20120131
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 Depth to Intk. [m]: 36.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 69.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.65 Na: 22.1 Cl: 80.7 Langel.: 0.50 E.Coli:

EC: [mS/m] 107 t K: 1.2 NO3 as N: 17.4 1 Aggr-Ind: 12.61 Faec. co:

TDS: 806 T Si: SO4: 70.3 lon-bal: -0.60 Total Co:

T. Alk.: 392 Al: <0.05 F: 0.23 CaCoOa3: 584.44 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: 855 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[m2d] Storage Comment
STEP TEST STEP 1 20140131 60 69.34 0.73 7.31

STEP TEST STEP 2 20140131 60 69.34 1.58 15.97

STEP TEST STEP 3 20140131 60 69.34 2.66 29.92

STEP TEST STEP 4 20140131 15 69.34 4.05 36.68 3.64 90 240

PUMP INLET 20140131 3 69.34 3.31 36.69

o Golder Associates Africa, Pretoria
"Gf—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Golder  Fax:012- 364 4001
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PUMPING TEST REPORT

Date compiled: 13/03/2014

BASIC SITE INFORMATION:

Site Identifier:
Site Name/Des.: SERETSESENCHO PTN. SION

2823AAX0016 Number:

SD2-GAA081

Site type: Borehole

Distr./Farm No.: 443

Latitude [°] 28.163280 || Alt. No. 1:
Longitude [] 23.183450 || Alt. No. 2:
Altitude [m]: 1410.00 || Rep. inst.: GOLD

Diam. [mm]:
Depth [m]:
Col. ht. [mm]:

165 || Water lev. [m]: 32.37
76.80 || Piezometer: 0
0.28 || Date WL meas.: 20120131

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

Multirate Test

N
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Water level in [m]
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Time [min]
PUMPING TEST: Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date [m2/d] Storativ. [I/s]
GOLD Step test 69.34 20140131 1210 20140131
TESTING DETAILS: Durat. Depth to rlzlltzc[:lrl‘é] Drawd. gﬁ? Trans. Perm.
Description Time start. [min] intk. [m] [m] [min] [m?#d] [m/d] Storat. Qist
STEP TEST STEP 1 1210 60 69.34 0.73 7.31 0.10
STEP TEST STEP 2 1310 60 69.34 1.58 15.97 0.10
STEP TEST STEP 3 1410 60 69.34 2.66 29.92 0.09
STEP TEST STEP 4 1510 15 69.34 4.05 36.68 240 0.11
PUMP INLET 1755 3 69.34 3.31 36.69 0.09
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0017 Number: SD2-GAA082 Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.: SERETSESENCHO PTN. SION
Latitude [°]: 28.165460 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]:
Longitude [°]: 23.182690 || Alt. No. 2: Depth [m]: WL status:
Altitude [m]: 1406.00 || Rep. inst.: GOLD Col. ht. [m]: 0.23 || Date WL meas.:
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .
Type of Inst.: Mono-type pump Pulley Diam. [mm]: Site Status:  In use
Manufacturer: Depth to Intk. [m]: 28.00 Purpose: Production (water supply)
~Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power:  Diesel engine Pulley Diam. [mm]: Application:  Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD2- Date sampled: 20130528 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.62 Na: 24.4 Cl: 176 Langel.: 0.64 E.Coli:
EC: [mS/m] 154 K: 0.64 NO3 as N: 715% Aggr-Ind: 12.81 Faec. co:
TDS: 1260 T Si: 23.2 S04 72.8 lon-bal: -3.53 Total Co:
T. Alk.: 378 Al: <0.05 F: 0.15 CaCoOa3: 838.55 SPC:
Ca: 163 T 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: 105 F Mn: <0.05 ! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit
N Golder Associates Africa, Pretoria
’4'% 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: 07/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0017 Number: SD2-GAA082 Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SION

Latitude [°] 28.165460 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.95
Longitude [] 23.182690 || Alt. No. 2: Depth [m]: 68.56 || Piezometer: 0
Altitude [m]: 1406.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.25 || Date WL meas.: 20140203

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

Multirate Test

III$III$II I$II |$|| |qN°|| I$III$III$III$III$II I$II |$|| I$II |$|||q°|||(f.1

Water level in [m]

Fu P B B

LRI

LB B

I$I

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 63.34 20140203 1230 20140203 1600

TESTING DETAILS: Disch. Rec.

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 63.34 0.63 3.82 0.16
STEP TEST STEP 2 1330 30 63.34 1.23 57.14 0.11 100 120 0.02

o Golder Associates Africa, Pretoria
f—“? P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000
éz‘ EGolder  Fax 012- 364 4001

Associates Project No.: 13615471
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MANAGEMENT RECOMMENDATIONS

Page 1

BASIC SITE INFORMATION: Site Identifier: 2823AAX0014 Number: SD2-GAA138  Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.156870 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 6.57
Longitude [°]: 23.185940 || Alt. No. 2: Depth [m]: 119.80 || WL status: Static
Altitude [m]: 1411.00 || Rep. inst.:. GOLD Col. ht. [m]: 0.33 || Date WL meas.: 20140130
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

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

Manufacturer: RECIPROCAL Depth to Intk. [m]: 48.60 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 93.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.68 Na: 18.1 Cl: 83.1 Langel.: 0.45 E.Coli:

EC: [mS/m] 101t K: 0.77 NO3 as N: 121 ¢ Aggr-Ind: 12.55 Faec. co:

TDS: 726 t Si: S0O4: 42.9 lon-bal: -1.88 Total Co:

T. Alk.: 427 Al: <0.05 F: 0.23 CaCoa3: 568.92 SPC:

Ca: 70.1 Fe: <0.05 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: 95.8 + 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 18.00 165 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 20140130 60 93.34 0.62 86.44  0.17 120

PUMP INLET 20140130 10 93.34 0.29 86.44

o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
= Golder  Fax: 012 - 364 4001
Associates ProjectNo.: 11613568

July 2014 Report No. 11613568-12709-5




PUMPING TEST REPORT

Date compiled: 19/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0014 Number:

SD2-GAA138

Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SION

Latitude [°] 28.156870 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 6.57
Longitude [] 23.185940 || Alt. No. 2: Depth [m]: 119.80 || Piezometer: 0
Altitude [m]: 1411.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.33 || Date WL meas.: 20140130

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

Multirate Test

N
L T

Water level in [m]

AL L

75

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 93.34 20140130 1220 20140130 1520

. 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 93.34 0.62 86.44 0.17 100 120 0.01
PUMP INLET 1320 10 93.34 0.29 86.44 0.00

Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.12 J.A. Cloete
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J.A 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]
2823AA00124 [SD2-GAA015 |442 FARM 442 PTN. HEUNINGVLEI B | 28.23890967]23.182990001 1363.34 0.32 165| 75.00 7.44
2823AA00125 |SD2-GAA016 [442 FARM 442 PTN. HEUNINGVLEI B 28.2385696723.18257000] 1365.07 0.41 165 60.00 7.47
2823AAX0006 |[SD2-GAA014 1442 FARM 442 PTN. HEUNINGVLEI B | 28.23901967/23.183400001] 1362.59 0.00 165
2823AAX0007 |[SD2-GAA017 442 FARM 442 PTN. HEUNINGVLEI B | 28.23790967]23.182990001 1365.62 165
SUMMARY: Site Type: Maximum: 75.00 7.47
B = Borehole Minimum: 60.00 7.44
Nr. of sites: 4 Sum:
Average: 67.50 7.46

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)
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2.13 Jacolien Mathys
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JACOLIEN MATHYS - 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]
2823AB00034 [SD2-GAA073 454 MIMOSA PTN. KOEDOESHOEK B | 28.18025967]23.301690001 1448.00 0.30 165 10.46
2823AB00036 |SD2-GAA074 |454 MIMOSA PTN. KOEDOESHOEK B 28.1805196723.300250001 1455.00 0.30 165
2823ABX0012 [SD2-GAA071 [454 MIMOSA B | 28.1872696723.308520001 1456.00 0.71 165
2823ABX0013 [SD2-GAA072 [454 MIMOSA B | 28.18755967]23.307600001 1454.00 0.36 165
SUMMARY: Site Type: Maximum: 10.46
B = Borehole Minimum: 10.46
Nr. of sites: 4 Sum:
Average: 10.46

Page 1
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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JACOLIEN MATHYS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AB00036 Number: SD2-GAA074

Site Name: MIMOSA PTN. KOEDOESHOEK

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.
19941102 0000 20
SD2- 20130527 1300 6.83 175 142 9.64 9.61 2.67 8.72 <0.05 <0.05 <0.05 14.1 10.6 1.73 <0.1 59.9

Chemistry Standard: SABS for human consumption  Concentrations in [mg/l] 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
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JANIE NEELS - 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]
2823AA00111 |SD2-GAA092 1442 FARM 442 PTN. KWAAITSAND B ]28.1979696723.213870001] 1382.00 0.58 165 26.07
2823AA00122 |SD2-GAA091 |442 FARM 442 PTN. KWAAITSAND 28.1925496723.21065000] 1385.00 0.42 165 11.46
2823AAX0024 |SD2-GAA090 |442 FARM 442 PTN. KWAAITSAND B 28.1786196723.198470001] 1397.00 0.53 165
SUMMARY: Site Type: Maximum: 26.07
B = Borehole Minimum: 11.46
Nr. of sites: 3 Sum:
Average: 18.77

Page 1
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NOTE:

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

(based on test pumping result)
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JANIE NEELS - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AA00111 Number: SD2-GAA092 Site Name: FARM 442 PTN. KWAAITSAND

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.
SD2- 20130528 1315 7.37 65.7 430 88.7 40.8 10.1 2.55 21 <0.05 <0.05 <0.05 20.1 12.5 4.76 0.118 353
Site Identifier: 2823AA00122 Number: SD2-GAA091 Site Name: FARM 442 PTN. KWAAITSAND
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.
19941102 0000 58
?Q/ZTJEIQX fgzggireiofnésesnf;;dh;n;& cuonr]\s“t:nr?tption ggn[?ﬁg;;ﬁ]tions in [mg/l] where applicable S?mg:?n1¥gg vcvg(t‘grEXplanaﬁon: o Golder Associates Africa, Pretoria
1 Value exceeds maximum allowable limit Nitrate as N E 55232“ T P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AV Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001
R: Rock 17 Associates Project No.: 11613568
X: Other source
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Borehole Construction and Geological Log Date compiled: 19/02/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0001 Number: SD2-22 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.:. GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.219793 Reg./BB.: Topo-set.: Depth [m]: 73.00
Longitude [°]: 23.239764 GN Site status: Unused Col. ht. [m]: 0.59
-Nr.:
Altitude [m]: 1388.80 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 19/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
.2 9.9 ..
OE I BANDED IRONSTONE: Brown, fine, very weathered; _0
L= 305 i
6 5
8; L
10§ _—10
12—; BANDED IRONSTONE: Reddish brown, fine weathered; I
14 165 15
167 305 203, L
183 B i
20§ 20
22—; 3
2 g BANDED IRONSTONE: Brownish red, medium _25
26§ fractured; B
2 ; L
30; BANDED IRONSTONE: Brownish red, fine, very _30
32—; fractured fresh; o
T 34 | 35 §
; 364 : : WAD: Dark brown, very fine, very fractured; 1Y 5
‘% 38; : : Dolomite I z
o E | | l- i
405 \ \ 40
42 | i
= 254 | | L
447 A ! | 20 (45
46} Y i
48; : : WAD: Dark brown, very fine; -
50 } } 60
E 165 2/s 3
52—E \ \— i
543 L 55
56§ " " ——— DOLOMITE: Grey, very fine fractured; I
58 ! l T i
607 B I 60
623 | EET i
641 203 ‘ ‘ ot X
E e 65
667 ; ; 55 i i
68; ‘ ‘ o e DOLOMITE: Dark grey, very fine, very fractured; L
704 : : e Small cavity @ 69m 70
723 \ \ I :
COMMENT: = Golder Associates Africa, Pretoria
"E? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
.—' Golder  Fax 012-364 4001
Assocmtes Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0001 Number: SD2-22 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.219793 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 45.20
Longitude [°]: 23.239764 || Alt. No. 2: Depth [m]: 73.00 || WL status: Static
Altitude [m]: 1388.80 || Rep. inst.:. GOLD Col. ht. [m]: 0.59 || Date WL meas.: 20140121
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.: SD2-22 Date sampled: 20131025 Depth sampl. [m]: 70.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.73 Na: 12.6 Cl: 19.9 Langel.: 0.23 E.Coli:
EC: [mS/m] 46 K: 2.93 NO3 as N: 3.54 Aggr-Ind: 12.25 Faec. co:
TDS: 286 Si: 12,5 SO4: 14.7 lon-bal: 1.81 Total Co:
T. Alk.: 213 Al: <0.05 F: <01 CaCoa3: 248.06 SPC:
Ca: 62 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: 22.7 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
53.00 53.50 2.00 Notch (V- or U-notch)
68.00 73.00 5.00 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 6.00 305 Steel Plain casing
0.00 34.00 254  Steel Plain casing
0.00 33.00 203 Steel Plain casing
33.00 57.00 203 Steel Perforated or slotted
0.00 31.00 165 Steel Plain casing
31.00 73.00 165 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 20131023 60 70.50 5.13 1.06
STEP TEST STEP 2 20131023 60 70.50 11.04 4.24
STEP TEST STEP 3 20131023 60 70.50 15.52 7.80
STEP TEST STEP 4 20131023 20 70.50 20.02 27.54 100 150
PUMP INLET 20131023 4 70.50 18.85 24.69
CONSTANT 20131024 2880 70.50 13.07 9.32 100 1200 203 0.05
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 24 5.00 CLASSO 49.00 60.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax 012-364 4001
Assocmtes Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 31/03/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0001 Number: SD2-22 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT
Latitude [°] 28.219793 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 45.20
Longitude [] 23.239764 || Alt. No. 2: Depth [m]: 73.00 || Piezometer: 0
Altitude [m]: 1388.80 || Rep. inst.: GOLD Col. ht. [mm]: 0.59 || Date WL meas.: 20140121
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 70.50 20131023 1520 20131023 2110
GOLD Constant rate test 70.50 20131024 0800 20131027 0400
. 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 1520 60 70.50 5.13 1.06 4.84
STEP TEST STEP 2 1620 60 70.50 11.04 4.24 2.60
STEP TEST STEP 3 1720 60 70.50 15.52 7.80 1.99
STEP TEST STEP 4 1820 20 70.50 20.02 27.54 100 150 0.73
PUMP INLET 2110 4 70.50 18.85 24.69 0.76
CONSTANT 0800 2880 70.50 13.07 9.32 100 1200 1.40
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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Borehole Construction and Geological Log

Date compiled: 08/01/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0081 Number: SD2-24 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

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

Latitude [°]: 28.251060 Reg./BB.: Topo-set.: Depth [m]: 119.00
Longitude [°]: 23.213680 GoNF - Site status: Unused Col. ht. [m]: 0.40
Altitude [m]: 1381.50 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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

g

Tel: 01

? G()l(le[' Fax: 01

L7 Associates Proiect
Page 1

Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen / Mesh Screen v Waterlevel measured: 14/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?...?...1!0 0...1!5...30
0 u T BANDED IRONSTONE: Brownish yellow, fine; 0
E [ | [ S : yellow, fine; B
55 BANDED IRONSTONE: Brownish red, fine; -5
E BANDED IRONSTONE: Brownish red, fine; -
104, 10
155 —254 BANDED IRONSTONE: Brownish red, fine, slightly clayey; -1 5
; BANDED IRONSTONE: Brownish yellow, fine clayey weathered; |-
20] T 20
- || || -
| | L T BANDED IRONSTONE: Brownish yellow, fine; & Jasper, Chert, |-
25; U T Gravel fragments 25
305 203 BANDED IRONSTONE: Brownish red, fine clayey; & Jasper, -_30
] | £ Chert fragments I
35: BANDED IRONSTONE: Brownish yellow, fine clayey; & Japser, -35
7] T Chert fragments -
40] T F40
] 254 165 CLAY: Dark brown, fine; & Banded Iron stone, Chert -
] fragments F
451 " — F45
- v 8
50- 50
| BANDED IRONSTONE: Brownish yellow, fine clayey; & Jasper, |-
. T Chert fragments F
— 55] | 9 65 o
E [T -9
£ 60 F 60 =
° n [ 5
% | | T | DOLOMITE: Grey, very fine, slightly fractured; - ’§‘
0 &5 | : === Fe5 =
] o o DOLOMITE: Grey, very fine, slightly fractured fresh; -
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- I T T T |-
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80] CEET F80
E e i
85 —— -85
] o g
T TTT
904 2, s T -0
] I I o o
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] o -
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0081 Number: SD2-24 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.251060 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 47.61
Longitude [°]: 23.213680 || Alt. No. 2: Depth [m]: 119.00 || WL status: Static
Altitude [m]: 1381.50 || Rep. inst.:. GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140119
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.: SD2-24 Date sampled: 20131116 Depth sampl. [m]: 94.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.63 Na: 12.6 Cl: 22.7 Langel.: 0.14 E.Coli:
EC: [mS/m] 50.3 K: 3.31 NO3 as N: 5.09 Aggr-Ind: 12.17 Faec. co:
TDS: 326 Si: 18.2 SO4: 11.3 lon-bal: 1.52 Total Co:
T. Alk.: 226 Al: 0.1 F: 0.123 CaCoa3: 265.57 SPC:
Ca: 61.6 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: 27.2 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
94.00 94.50 2.00 Notch (V- or U-notch)
119.00 95.50 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 5.00 305 Steel Plain casing
0.00 28.00 254  Steel Plain casing
0.00 64.00 203 Steel Plain casing
0.00 89.00 165 Steel Plain casing
89.00 119.00 165 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 20131114 60 94.50 5.11 0.90
STEP TEST STEP 2 20131114 60 94.50 10.02 3.42
STEP TEST STEP 3 20131114 60 94.50 15.02 7.69
STEP TEST STEP 4 20131114 60 94.50 20.24 1210 0.16 99 240
CONSTANT 20131114 2880 94.50 15.02 856 022 97 2880 220 0.05
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 12 10.00 CLASSO0 54.00 60.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
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PUMPING TEST REPORT

Date compiled: 08/01/2014

BASIC SITE INFORMATION:

Site Identifier:

2823ACX0081 Number:

SD2-24

Site type: Borehole

Time [min]

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT
Latitude [°] 28.251060 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 47.97
Longitude [] 23.213700 || Alt. No. 2: Depth [m]: 119.00 || Piezometer: 0
Altitude [m]: 1379.50 || Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20131114
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 9450 20131114 0700 20131114 1500
GOLD Constant rate test 9450 20131114 1600 20131118 1600
. 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 94.50 5.11 0.90 5.68
STEP TEST STEP 2 0800 60 94.50 10.02 3.42 2.93
STEP TEST STEP 3 0900 60 94.50 15.02 7.69 1.95
STEP TEST STEP 4 1000 60 94.50 20.24 12.10 0.16 99 240 1.67
CONSTANT 1600 2880 94.50 15.02 8.56 0.22 97 2880 1.75
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Borehole Construction and Geological Log Date compiled: 08/01/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0002 Number: SD2-25 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

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

Latitude [°]: 28.211630 Reg./BB.: Topo-set.: Depth [m]: 61.15
Longitude [°]: 23.236130 GoNF - Site status: Unused Col. ht. [m]: 0.56
Altitude [m]: 1385.10 Site purp.:  Production (water supply) Diam. [mm]: 200
Coord. acc.: Accurate to within 1 units 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

Hole 165—) Hole diameter [mm]
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm]
Screen/ Mesh Screen v Waterlevel measured: 25/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?...0i3...0i6 0...1|1...22
OE 309 OVERBURDEN: Brownish red, fine; _0
2_: l-
45 T |I T BANDED IRONSTONE: Brownish yellow weathered; & B
1 | | Gravel -_5
6 L
82 BANDED IRONSTONE: Brownish red, fine fresh; :
105 10
12] :
14 i
E 305 254 15
163 i i
18; BANDED IRONSTONE: Brownish red clayey; Jasper, L
] Chert fragments -
207 20
227 -
247 -
; 25
26 -
28 -
E L L 203 .
- 304 J 30 o
; 32-: =
B 34 -
E 35 3
(a] 36§ oY =
38 X
40% 40
42] v X
44 i
E AN 45
467 i
485 BANDED IRONSTONE: Brownish red, fine clayey; & |
507 Jasper 150
52 -
54 55
565 BANDED IRONSTONE: Brownish red, fine clayey; & L
E 0.2l/s Chert |
58§ — 0.6lfs DOLOMITE: Grey, fine fractured; & Banded Iron |
604 . r —_— stone fragments 60
62—; 203H DOLOMITE: Veryfine, very fractured; & Chert |
644 3
E 65
66
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0002 Number:

SD2-25

Site type: Borehole

Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT
Latitude [°]: 28.211630 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 41.61
Longitude [°]: 23.236130 || Alt. No. 2: Depth [m]: 61.15 || WL status: Static
Altitude [m]: 1385.10 ||Rep. inst.: GOLD Col. ht. [m]: 0.56 || Date WL meas.: 20140119
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.: SD2-25 Date sampled: 20131112 Depth sampl. [m]: 58.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.55 Na: 13.8 Cl: 22.7 Langel.: 0.12 E.Coli:
EC: [mS/m] 55.4 K: 3.63 NO3 as N: 5.14 Aggr-Ind: 12.16 Faec. co:
TDS: 374 Si: 14.4 SO4: 12.1 lon-bal: -1.11 Total Co:
T. Alk.: 253 Al: 0.43 1 F: <0.1 CaCoa3: 274.62 SPC:
Ca: 64.9 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: 27.4 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
58.00 58.50 0.20 Notch (V- or U-notch)
60.00 66.00 0.60 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 31.00 254  Steel Plain casing
0.00 61.00 203  Steel Plain casing
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 20131112 60 58.50 3.36 13.73
STEP TEST STEP 2 20131112 2 58.50 5.00 16.33 021 99 80
PUMP INLET 20131112 5 58.50 4.42 16.33
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PUMPING TEST R

EPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0002 Number: SD2-25

Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

Latitude [°] 28.211630 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 41.61
Longitude [] 23.236130 || Alt. No. 2: Depth [m]: 61.15 || Piezometer:

Altitude [m]: 1385.10 || Rep. inst.: GOLD Col. ht. [mm]: 0.56 || Date WL meas.: 20140119

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 58.50 20131112 0700 20131112 0922

. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?2d] [m/d] Storat. QIst
STEP TEST STEP 1 0700 60 58.50 3.36 13.73 0.24
STEP TEST STEP 2 0800 2 58.50 5.00 16.33 0.21 99 80 0.31
PUMP INLET 0922 5 58.50 4.42 16.33 0.27
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Borehole Construction and Geological Log Date compiled: 06/01/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0004 Number: SD2-28 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.243900 Reg./BB.: Topo-set.: Depth [m]: 85.00
Longitude [°]: 23.232680 GN Site status: Unused Col. ht. [m]: 0.55
-Nr.:
Altitude [m]: 1391.20 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 18/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P, 0o oot 9..15..9
04 I I H] OVERBURDEN: Brownish red, fine; Banded Ironstone 0
i 305) -
. fragments I
5 I L
5] T BANDED IRONSTONE: Brownish yellow, fine; -5
] T [
] BANDED IRONSTONE: Reddish brown, fine clayey;
10: Small fragments ._1 0
1 308 | 254 r
15, 15
20] 20
] BANDED IRONSTONE: Brownish yellow, fine clayey; -
25: 203 |I |I |I small fragments __25
] s GRAVEL: Brownish yellow; Jasper fragments
30: T BANDED IRONSTONE: Brownish yellow, fine clayey; .30
4 T -
. 3 :
35] ; 35
] |I |I |I BANDED IRONSTONE: Brownish yellow, fine clayey; N
E 405 25; il il < small fragments 540 g
%_ 1 : ! : BANDED IRONSTONE: Brownish yellow, fine clayey; N .%
8 455 |I || |I Gravel 545 E
; ! ;
50+ v T 60
] T B
] L H T BANDED IRONSTONE: Brownish yellow, fine clayey; =
555 T T : Jasper :_55
u || B
] P [
60 T 60
] T L
] - [
65 I ! | 65
] I [
1 203 [ T -
70+ e 70
] T BANDED IRONSTONE: Brownish yellow, fine clayey; L
] [ i
75 [T 75
| o :
80] L 80
1 [ i
] |' § | [
851 -85
COMMENT: = Golder Associates Africa, Pretoria
-’i?? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éj‘s EGolder Fax 012-364 4001
I J Associates Project No.: 11613568
Page 1

July 2014 Report No. 11613568-12709-5




Borehole Construction and Geological Log Date compiled: 08/01/2014

BASIC SITE INFORMATION: Site Identifier: 2823ABX0001 Number: SD2-29 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

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

Latitude [°]: 28.239210 Reg./BB.: Topo-set.: Depth [m]: 73.00
Longitude [°]: 23.254410 GoNF - Site status: Unused Col. ht. [m]: 0.48
Altitude [m]: 1401.50 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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

Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 14/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
? 01 02 0 11.5 23
| SR | b 15
Oi l l 205 OVERBURDEN: Brownish red, fine; _0
: BANDED IRONSTONE: Brownish yellow, fine; large I
] I fi 1 B
5: || || ragments -_5
B T -
: [ | ! -
1T
10: T BANDED IRONSTONE: Brownish yellow, fine; small _10
1308 r i ; fragments B
15 | |.| 15
g I [

4 1165 | T | -
20] | 20
| - :

. ! T L [

2
251 L | 203 BANDED IRONSTONE: Reddish brown, fine; Gravel 25
] BANDED IRONSTONE: Brownish yellow, fine; small
. T -
30: |I | |I fragments -_30
4 T N
1 ' -
351 T 35
] UL [
—_ T - - - - r o
€ 40] 2 | | BANDED IRONSTONE: Brownish yellow, fine clayey; c
; 40: 54—> | i : I ; --40 i=A
2 1 - 2
Q 45] || P 45 2
= | ! || -
] ‘ v ‘ T [

B | | U B
50 I I I | I 60
] ! ! CLAY: Brownish red, fine; -

_ Ll (] N
55: ‘ ‘ BANDED IRONSTONE: Brownish yellow, fine clayey; .55
E T -

] ‘ | L i
601 | i| 165 0.2 [ ] 60
i | | Bl — BANDED IRONSTONE: Brownish red, fine; -

- | | -

_ | i N
651 65
] | | C
i | ‘ L
1 203 | ‘ L
of 70
= | } -

i | i L
75 | \ 75
] | | N
] ! [ L
80 | 80
i | i L
4 ‘ ‘ N
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ABX0001 Number: SD2-29 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT
Latitude [°]: 28.239200 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 48.10
Longitude [°]: 23.254410 || Alt. No. 2: Depth [m]: 70.40 || WL status: Static
Altitude [m]: 1401.50 ||Rep. inst.: GOLD Col. ht. [m]: 0.57 || Date WL meas.: 20140125
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.: SD2-29 Date sampled: 20140218 Depth sampl. [m]: 62.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 6.96 Na: 14.9 Cl: 53.5 Langel.: -0.88 E.Coli:
EC: [mS/m] 43.2 K: 4.65 NO3 as N: <0.3 Aggr-Ind: 11.11 Faec. co:
TDS: 350 Si: S04: 26.9 lon-bal: 5231 Total Co:
T. Alk.: 132 Al: <0.05 F: 0.21 CaCoOa3: 224.90 SPC:
Ca: 425 Fe: 0.12 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: 28.9 Mn: 1.09 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
61.00 61.50 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 5.00 305 Steel Plain casing
0.00 52.00 203  Steel Plain casing
0.00 37.00 165 Steel Plain casing
37.00 83.00 165 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 20140125 60 62.00 0.51 9.42
STEP TEST STEP 2 20140125 3 62.00 0.74 13.32 6.42 52 70
PUMP INLET 20140125 2 62.00 0.21 13.33

I
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Date compiled: 17/04/2014

PUMPING TEST REPORT

2823ABX0001 Number: SD2-29 Site type: Borehole

Site Name/Des.: GOEDGEDACHT

Site Identifier:

BASIC SITE INFORMATION:

Distr./Farm No.:

452
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Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

Multirate Test

I ”3JZ3JZIZT

CZCZCZ
CZCZCZ

Time [min]

Ending Transmis. Rec. abs.

Starting

Depth to

PUMPING TEST:

[1/s]

Date Time Date Time [m?/d] Storativ.
20140125

20140125

intake [m]

Rep. Inst. Meth. tested

GOLD

1023

0810
Disch.

ratef[l/s]

62.00

Step test
TESTING DETAILS:

Description

Trans. Perm.

Rec.
Dur.

Recov.

Drawd.

Durat. Depth to

[min]

[m/d] Storat. Qist

[m2/d]

% [min]

[m]

[m]

intk. [m]

Time start.
0810

0.05
0.06

9.42
13.32

0.51
0.74

60 62.00

3

STEP TEST STEP 1

70

52

6.42

62.00

0910

STEP TEST STEP 2
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Borehole Construction and Geological Log Date compiled: 19/02/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0005 Number: SD2-30 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.239130 Reg./BB.: Topo-set.: Depth [m]: 97.75
Longitude [°]: 23.225500 GN Site status: Unused Col. ht. [m]: 0.52
-NI..
Altitude [m]: 1387.12 Site purp.: Observation Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 11/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P22 PL.MR..F
0: . F81 | T BANDED IRONSTONE: Brownish yellow, fine; _0
] I [
5 1 5
: BANDED IRONSTONE: Brownish red, fine; -
1 0: 3& | 305 BANDED TRONSTONE: Light brown, fine; .10
15] 15
1 203 .
201 [ i 20
255 254 CLAY: Light brown, fine; Banded ironstone fragments -_2 5
30; | 165 CIAY: Tight brown, very fine; :30
35] 35
] 30; BANDED IRONSTONE: Dark brown, fine; Jasper/Clay fragments, WAD I
40 ] 40
] | | r
'g‘ 45: : : BANDED IRONSTONE: Dark brown, fine; Jasper/Chert fragments, WAD _45 O
= A = 0]
E : ‘ ‘ BANDED IRONSTONE: Dark brown, fine; Jasper/Chert fragments, WAD N .%
g 50 1 v 1 50 =)
= ] ‘ ‘ﬁO?’ - —— DOLOMITE: Grey, very fine, slightly fractured; =
55: | | e DOLOMITE: Grey, very fine, slightly fractured fresh; _55
e | | T T T T -
60; ! ! 'E' E 'E 'E DOLOMITE: Greyish brown, very fine; :_60
1 \ \ TTTT o
] 2s LTI E
65: ! : : ! - WAD: Dark brown, very fine; :55
B | | -
70] - 70
B Tl I -
755 254_) ‘ ‘ CHERT: Dark brown, very fine fractured weathered; 75
i | i N
] | | o
801 ‘ ‘ | 165 [ DOLOMITE, Light grey, very fne; 80
N | | CHERT: Dark brown, very fine; I
m | | -
85 ‘ ‘ = DOLOMITE: Grey, very fine, sightly fractured fresh; [85
] I I Onp b CHERT: Dark, very fine fractured; o
] | ! 251/ e DOLOMITE: Ligt grey, very fine fractured; o
90: ‘ ‘ ﬁ] CHERT: Dark grey fractured; _90
] | | : |: T :I : T DOLOMITE: Light grey, very fine, slightly fractured fractured; N
95: i i o DOLOMITE: Light grey, very fine fresh; 95
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0005 Number: SD2-30 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.239130 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 52.27
Longitude [°]: 23.225500 || Alt. No. 2: Depth [m]: 97.75 || WL status: Static
Altitude [m]: 1387.12 || Rep. inst.:. GOLD Col. ht. [m]: 0.52 || Date WL meas.: 20140119
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-30 Date sampled: 20131129 Depth sampl. [m]: 88.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.09 Na: 13.9 Cl: 23 Langel.: 0.67 E.Coli:
EC: [mS/m] 45.5 K: 29 NO3 as N: 4.34 Aggr-Ind: 12.71 Faec. co:
TDS: 408 Si: 14.9 SO04: 14 lon-bal: 11.67 1 Total Co:
T. Alk.: 222 Al: F: 0.121 CaCoa3: 326.14 SPC:
Ca: 75 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: 33.8 Mn: | 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
66.00 66.50 2.00 Notch (V- or U-notch)
91.00 91.50 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 3.00 381 Steel Plain casing
0.00 21.00 305 Steel Plain casing
0.00 53.00 254  Steel Plain casing
0.00 36.00 203 Steel Plain casing
36.00 72.00 203 Steel Perforated or slotted
0.00 62.00 165 Steel Plain casing
62.00 98.00 165 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 20131128 60 88.50 5.30 4.22
STEP TEST STEP 2 20131128 60 88.50 10.01 15.56
STEP TEST STEP 3 20131128 60 88.50 14.45 29.60
STEP TEST STEP 4 20131128 7 88.50 17.01 35,59 0.03 240
PUMP INLET 20131128 3 88.50 15.21 36.30
CONSTANT 20131128 1440 88.50 10.08 15.25 100 210 184 0.05
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 CLASSO0 59.77 66.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? 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: 2823AAX0005 Number: SD2-30 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

Latitude [°] 28.239130 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 52.27
Longitude [] 23.225500 || Alt. No. 2: Depth [m]: 97.75 || Piezometer: 0
Altitude [m]: 1387.12 || Rep. inst.: GOLD Col. ht. [mm]: 0.52 || Date WL meas.: 20140119

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

Multirate Test

555-
— 60]
£ 7
£ 65]
o ]
g™
§ 75
c
; 80;
ot -
Time [min]
Constant Rate Test
5”_
543

a g
PP

Water level in [m]
W3

62

64]

653

d
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 88.50 20131128 0700 20131128 1417
GOLD Constant rate test 88.50 20131128 1900 20131129 2230
. 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 88.50 5.30 4.22 1.26
STEP TEST STEP 2 0800 60 88.50 10.01 15.56 0.64
STEP TEST STEP 3 0900 60 88.50 14.45 29.60 0.49
STEP TEST STEP 4 1000 7 88.50 17.01 35.59 0.03 240 0.48
PUMP INLET 1417 3 8850 15.21 36.30 0.42
CONSTANT 1900 1440 88.50 10.08 15.25 100 210 0.66
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Borehole Construction and Geological Log Date compiled: 18/02/2014
BASIC SITE INFORMATION: Site Identifier: 2823ABX0002 Number: SD2-33 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.235060 Reg./BB.: Topo-set.: Depth [m]: 101.96
Longitude [°]: 23.257560 GN Site status: Unused Col. ht. [m]: 0.43
-Nr.:
Altitude [m]: 1402.96 Site purp.: Observation Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 04/12/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
.24 9...%B.F
OE - - SOIL: Brownish red, fine weathered; :0
55 SOIL: Brownish red, fine weathered; with BIF, _—5
T yellowish-brown o
10; 381_) _305 BANDED IRONSTONE: Brownish red, fine weathered; :_1 O
15 15
20E 216 :—20
E L] | 165 CLAY: Red, fine weathered; F
25 F25
1 305 254 E
301 — 30
35§ BANDED IRONSTONE: Brownish red, fine fresh; and ;35
| dark grey to blueish, Iron Rich o
40 F40
457 | | k45
- | | i | -
= . \ | I \ BANDED IRONSTONE: Reddish brown, fine chert fich Fs 9
; SOE | ‘ ‘ | fresh; reddish-brown and creamy :50 8,_
H 7l ! | | ! I~ z
2 55] | i i \ 55 3
] | | o
] i i r
60 Y -60
1 2% ‘ ‘ | »
65 i | i | 216 65
] I 1 »
of
i s §
T 75
] ‘ | I ‘ o
gof || 80
] I ! /s | o
85- ! i i ! = CAVITY: ; -85
] b I 4/ o
90; i i —— FLAGSTONE: Dark brown, fine, highly fractured; :90
. | I (Iron Rich) with Chert-Rich to black (90-93m) o
95: 216 | I dolomite on top content _—95
1 = | ‘ .
100 } } # 100
] / o
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ABX0002 Number: SD2-33 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDVERDACHT WELLFIELD
Latitude [°]: 28.235060 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 59.43
Longitude [°]: 23.257560 || Alt. No. 2: Depth [m]: 101.96 || WL status: Static
Altitude [m]: 1402.96 || Rep. inst.:. GOLD Col. ht. [m]: 0.43 || Date WL meas.: 20140119
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: Observation
~Engine: : Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-33 Date sampled: 20131204 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.2 Na: 64.5 Cl: 42.2 Langel.: 0.43 E.Coli:
EC: [mS/m] 52.8 K: 5.6 NO3 as N: 2.45 Aggr-Ind: 12.47 Faec. co:
TDS: 394 Si: 11 SO04: 38.4 lon-bal: 1.91 Total Co:
T. Alk.: 220 Al: F: 0.261 CaCoa3: 194.31 SPC:
Ca: 33.7 Fe: 0.13 T 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: 26.8 Mn: ! 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
84.00 84.50 1.00 Notch (V- or U-notch)
90.00 90.50 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 22.00 305 Steel Plain casing
22.00 36.00 254  Steel Plain casing
0.00 42.00 216 Steel Plain casing
42.00 90.00 216  Steel Perforated or slotted
0.00 44.00 165 Steel Plain casing
44.00 102.00 165 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 20140114 60 94.50 5.06 3.51
STEP TEST STEP 2 20140114 60 94.50 10.06 11.00
STEP TEST STEP 3 20140114 60 94.50 15.06 19.24
STEP TEST STEP 4 20140114 50 94.50 19.01 34.31 0.15 100 240
PUMP INLET 20140114 5 94.50 13.12 35.04
CONSTANT 20140114 2880 94.50 9.00 12.89 100 840 119 0.05
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 80.00 Electric motor 24 5.00 CLASS 1 66.60 72.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole.
k Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ABX0002 Number: SD2-33 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT

Latitude [°] 28.235060 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 59.43
Longitude [] 23.257560 || Alt. No. 2: Depth [m]: 101.96 || Piezometer: 0
Altitude [m]: 1402.96 || Rep. inst.: GOLD Col. ht. [mm]: 0.43 || Date WL meas.: 20140119

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

Multirate Test

6 — T __—____ W —— —
] |
L e e e e e S P :
— ] |
Ewd e e |
£ 7 |
i e S R :
QA |
= 80 i iy B |
< 7 |
B e e f e et Tt iy Bt B |
4 |
T H R R A |
] !
'h
3
(3]
Time [min]
Constant Rate Test
ooF
613
2]
Ees;
£ 643
B 653
8%
. 64
L 683
703
=
723
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 9450 20140114 0800 20140114 1550
GOLD Constant rate test 9450 20140114 1630 20140117 0630
. 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 94.50 5.06 3.51 1.44
STEP TEST STEP 2 0900 60 94.50 10.06 11.00 0.91
STEP TEST STEP 3 1000 60 94.50 15.06 19.24 0.78
STEP TEST STEP 4 1100 50 94.50 19.01 34.31 0.15 100 240 0.55
PUMP INLET 1443 5 9450 13.12 35.04 0.37
CONSTANT 1630 2880 94.50 9.00 12.89 100 840 0.70
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Borehole Construction and Geological Log Date compiled: 18/02/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0009 Number: SD2-35 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.236380 Reg./BB.: Topo-set.: Depth [m]: 100.00
Longitude [°]: 23.225530 GN Site status: Unused Col. ht. [m]: 0.43
-Nr.:
Altitude [m]: 1384.40 Site purp.: Observation Diam. [mm]: 216
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 04/12/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm]) Grawel (> 2mm)
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p, o662 9, . ..%
OE . . “ SOIL: Brownish red, fine weathered; :0
55 BANDED IRONSTONE: Brownish red, fine weathered; -—5
E and dark E
10 381 | 305 -10
1 55 CALCRETE: Pinkish brown, fine weathered; and -—1 5
E creamy with dark-brown, reddish-brown fragments E
20] 254 20
25 BANDED IRONSTONE: Brownish red, fine weathered; 25
é _216 with Jasper fragments ;
30+ 130
1 305 T g
1 2 BANDED IRONSTONE: Dark brown, fine, highly I
35; weathered; :_35
40 40
: \ 25 s
457 ‘ ‘ F45
= ] LIMESTONE: Greenish grey, fine to medium F %
£ 50: v fractured fresh; _—50 =5
s ] F 3
55- 55 —
60{ ‘ ‘ 560
1 24 | ‘ -
65 | | 8lis 65
- | | -
] | ‘_ 216 a DOLOMITE: Greyish brown, fine fractured o
70: ‘ ‘"_ 21.2s weathered; with red-brown stains ._70
: ‘ ‘ prmm—— :
- | | -
[ I 75
] | i N
- | | DOLOMITE: Greyish brown, fine to medium, -
80; slightly weathered fresh; 580
855 2l/s 585
90; 216 590
95° 95
1007 -100
COMMENT: = Golder Associates Africa, Pretoria
:‘.F‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
g,g E Golder  Fax:012-364 4001
' J Associates Project No.: 11613568
Page 1

July 2014 Report No. 11613568-12709-5




MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0009 Number: SD2-35 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDVERDACHT WELLFIELD
Latitude [°]: 28.236380 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 50.12
Longitude [°]: 23.225530 || Alt. No. 2: Depth [m]: 98.85 || WL status: Static
Altitude [m]: 1384.40 || Rep. inst.:. GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20140223
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-35 Date sampled: 20131204 Depth sampl. [m]: 82.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.23 Na: 141 Cl: 22.9 Langel.: 0.75 E.Coli:
EC: [mS/m] 41 K: 2.94 NO3 as N: 4.33 Aggr-Ind: 12.79 Faec. co:
TDS: 324 Si: 14.8 SO4: 14.5 lon-bal: 1.99 Total Co:
T. Alk.: 246 Al: F: 0.125 CaCoa3: 287.28 SPC:
Ca: 58.6 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: 34.3 Mn: ! 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 0.80 Notch (V- or U-notch)
73.00 73.50 21.20 Notch (V- or U-notch)
86.00 86.50 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 40.00 254  Steel Plain casing
40.00 46.00 254  Steel Perforated or slotted
0.00 58.00 216  Steel Plain casing
58.00 82.00 216  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 20131209 60 82.50 6.02 0.07
STEP TEST STEP 2 20131209 60 82.50 10.06 0.12
STEP TEST STEP 3 20131209 30 82.50 15.00 0.16 100 2
STEP TEST STEP 1 20131209 60 82.50 15.06 0.21
STEP TEST STEP 2 20131209 60 82.50 20.06 0.26
STEP TEST STEP 3 20131209 60 82.50 30.05 0.30 100 2
CONSTANT (1) 20131210 1440 82.50 25.03 0.28 100 15
CONSTANT (2) 20140223 4320 70.84 30.05 0.43 100 1200 1342 0.05
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 24 10.00 CLASS 0 50.50 60.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax 012-364 4001
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PUMPING TEST REPORT Date compiled: 04/06/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0009 Number: SD2-35 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT

Latitude [°] 28.236380 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 50.12
Longitude [] 23.225530 || Alt. No. 2: Depth [m]: 98.85 || Piezometer: 0
Altitude [m]: 1384.40 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20140223
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

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 82.50 20131209 1130 20131209 1402
GOLD Step test 82.50 20131209 1800 20131209 2102
GOLD Constant rate test 73.50 20131210 0730 20131211 0745
GOLD Constant rate test 70.84 20140223 1830 20140227 1430
TESTING DETAILS: Durat. Depth to rlzlltzc[:lrl‘é] Drawd. Recov. gﬁ? Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?3d] [m/d] Storat. Qist
STEP TEST STEP 1 1130 60 82.50 6.02 0.07 86.00
STEP TEST STEP 2 1230 60 82.50 10.06 0.12 83.83
STEP TEST STEP 3 1330 30 82.50 15.00 0.16 100 2 93.75
STEP TEST STEP 1 1800 60 82.50 15.06 0.21 71.71
STEP TEST STEP 2 1900 60 82.50 20.06 0.26 77.15
STEP TEST STEP 3 2000 60 82.50 30.05 0.30 100 2 100.1
CONSTANT (1) 0730 1440 82.50 25.03 0.28 100 15 89.39
CONSTANT (2) 1830 4320 70.84 30.05 0.43 100 1200 69.88
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== P O Box 13776, Hatfield, 00285

: Tel: 012 - 364 4000
éJA Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568

July 2014 Report No. 11613568-12709-5




PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0009 Number: SD2-35 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT

Latitude [°] 28.236380 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 50.07
Longitude [] 23.225530 || Alt. No. 2: Depth [m]: 100.00 || Piezometer:

Altitude [m]: 1384.40 || Rep. inst.: GOLD Col. ht. [mm]: 0.43 || Date WL meas.: 20140119

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

Multirate Test

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 82.50 20131209 1130 20131209 1402

. 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 1130 60 82.50 6.02 0.07 86.00
STEP TEST STEP 2 1230 60 82.50 10.06 0.12 83.83
STEP TEST STEP 3 1330 30 82.50 15.00 0.16 100 2 93.75
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0009 Number: SD2-35

Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDVERDACHT

Latitude [°] 28.236380 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 50.07
Longitude [] 23.225530 || Alt. No. 2: Depth [m]: 100.00 || Piezometer: 0
Altitude [m]: 1384.40 || Rep. inst.: GOLD Col. ht. [mm]: 0.43 || Date WL meas.: 20140119

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

Water level in [m]
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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 82.50 20131209 1800 20131209 2102
GOLD Constant rate test 73.50 20131210 0730 20131211 0745
. 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 1800 60 82.50 15.06 0.21 71.71
STEP TEST STEP 2 1900 60 82.50 20.06 0.26 77.15
STEP TEST STEP 3 2000 60 82.50 30.05 0.30 100 2 100.1
CONSTANT 0730 1440 82.50 25.03 0.28 100 15 89.39
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 27/03/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0032 Number: SD2-37 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.:. GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.238330 Reg./BB.: Topo-set.: Depth [m]: 83.86
Longitude [°]: 23.241140 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1394.02 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 11/02/14
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
| LTS SR S L o
04 . .(_305 BANDED IRONSTONE: Brownish red; -0
51 5
] BANDED IRONSTONE: Light brown clayey; L
10 10
{305 | 254 L
. BANDED IRONSTONE: Light brown clayey; Redish -
151 15
20] 20
255 - = :—25
30 | 203 30
] _165 o] CLAY: Brownish yellow, very fine; -
35 o 35
E 40] - 40 9
= ] ] I o
£ ] e -
8 451 Aren 45 3
50, == 50
555 254 | B :_55
] v it I
& CLAY: Dark brown, very fine; I
60 60
65 ‘ ‘ 65
] | | [
§ 11 L
70° !; ;! ° 70
] \‘ ‘\ | 203 = CAVITY:; i
1 \ \ i
75: :i i: | 165 .:. : .: .: DOLOMITE: Brownish grey, fine; Chert _'75
1 W T :
80 N ad e 80
4 ‘ ‘ ) e DOLOMITE: Brownish grey, fine fresh; Cavity with I
1 | | _ T T T Dolomite/Chert B
85 L1 -85
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0032 Number: SD2-37 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.238330 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 59.90
Longitude [°]: 23.241140 || Alt. No. 2: Depth [m]: 83.86 || WL status: Static
Altitude [m]: 1394.02 || Rep. inst.:. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140220
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.: SD2-37 Date sampled: 20140223 Depth sampl. [m]: 76.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.64 Na: 28.3 Cl: 37.8 Langel.: 0.12 E.Coli:
EC: [mS/m] 52.7 K: 3.25 NO3 as N: 2.86 Aggr-Ind: 12.15 Faec. co:
TDS: 364 Si: SO4: 25.6 lon-bal: 2.14 Total Co:
T. Alk.: 219 Al: <0.05 F: <01 CaCoa3: 257.27 SPC:
Ca: 59.1 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: 26.7 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
71.00 71.50 1.00 Notch (V- or U-notch)
83.00 83.50 3.00 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 25.00 254  Steel Plain casing
0.00 63.00 203 Steel Plain casing
63.00 81.00 203 Steel Perforated or slotted
0.00 67.00 165 Steel Plain casing
67.00 85.00 165 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 20140220 60 76.50 5.03 0.12
STEP TEST STEP 2 20140220 60 76.50 10.04 0.29
STEP TEST STEP 3 20140220 60 76.50 15.10 0.51
STEP TEST STEP 4 20140220 60 76.50 20.46 0.76 100 10
CONSTANT 20140221 2880 76.50 20.17 0.77 100 10 2528 0.05
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 80.00 Electric motor 24 10.00 CLASSO0 60.00 70.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"i’f‘f‘? P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0032 Number: SD2-37 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

Latitude [°] 28.238330 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 59.90
Longitude [] 23.241140 || Alt. No. 2: Depth [m]: 83.86 || Piezometer: 0
Altitude [m]: 1394.02 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140220

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]

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 76.50 20140220 1230 20140220 1640
GOLD Constant rate test 76.50 20140221 0830 20140223 0840
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 1230 60 76.50 5.03 0.12 41.92
STEP TEST STEP 2 1330 60 76.50 10.04 0.29 34.62
STEP TEST STEP 3 1430 60 76.50 15.10 0.51 29.61
STEP TEST STEP 4 1530 60 76.50 20.46 0.76 100 10 26.92
CONSTANT 0830 2880 76.50 20.17 0.77 100 10 26.19
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Borehole Construction and Geological Log Date compiled: 28/03/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0034 Number: SD2-38 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.221980 Reg./BB.: Topo-set.: Depth [m]: 88.75
Longitude [°]: 23.218280 GN Site status: Unused Col. ht. [m]: 0.42
-Nr.:
Altitude [m]: 1381.44 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: 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 —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 11/02/14
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P R
0: . FBl SOIL: Brownish red, fine; _0
: BANDED IRONSTONE: Brownish red, fine; L
51 5
] CALCRETE: Brownish white, fine; Clay L
] 305 L N
10] 3 F10
i L L
15: 381 et CLAY: Brownish; Banded Ironstone 15
] CLAY: Light brown, fine; N
201 20
] | 254 -
257 25
1 CHERT: Light brown clayey; Chert/Dolomite & Jasper L
30: 203 fragments -_30
E CHERT: Light brown; Chert/Dolomite & Jasper fragments :
35] 165 35
] v L
] 305 -
—_ 40: i B DOLOMITE: Reddish brown; Chert & Jasper fragments. Bits of _40
= g L Banded Ironstone o 8
< o P!
3 45 e 45 =
[a)] ] T :, i ,: T i DOLOMITE: Grey, fine weathered; Chert & Jasper fragments - é.
50 e 50
55 e 55
60 S 160
] | | i L
1 i i T T N
651 ‘ ‘ 'fl':,:l':ﬁ:r‘": DOLOMITE: Dark brown, highly weathered; with Chert 65
e o :
70: ‘ ‘ [T TT _—70
] I oI [
- | | T T 17T .
754 . oo 7>
] \! !\ e DOLOMITE: Grey, fine weathered; -
sof | I SEEE 50
1 || EET i
- | [ o i |-
85 i i 101 i -85
] ‘ | _— T T T DOLOMITE: Grey, fine, highly fractured; -
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0034 Number: SD2-38 Site type: Borehole
Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.221980 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 38.08
Longitude [°]: 23.218280 || Alt. No. 2: Depth [m]: 88.75 || WL status: Static
Altitude [m]: 1381.44 || Rep. inst.. GOLD Col. ht. [m]: 0.42 || Date WL meas.: 20140305
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.: SD2-38 Date sampled: 20140308 Depth sampl. [m]: 81.04 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.9 Na: 12.6 Cl: 22.3 Langel.: 0.53 E.Coli:
EC: [mS/m] 79t K: 3.12 NO3 as N: 3.75 Aggr-Ind: 12.57 Faec. co:
TDS: 400 Si: SO04: 134 lon-bal: -0.60 Total Co:
T. Alk.: 289 Al: <0.05 F: <01 CaCoa3: 312.54 SPC:
Ca: 64.6 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: 36.8 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
88.00 88.50 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 3.00 381  Steel Plain casing
0.00 20.00 305 Steel Plain casing
0.00 47.00 254  Steel Plain casing
0.00 60.00 203 Steel Plain casing
60.00 78.00 203 Steel Perforated or slotted
0.00 71.00 165 Steel Plain casing
71.00 89.00 165 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 20140305 60 81.04 6.00 0.33
STEP TEST STEP 2 20140305 60 81.04 10.55 3.71
STEP TEST STEP 3 20140305 60 81.04 15.54 11.10
STEP TEST STEP 4 20140305 50 81.04 20.33 42.54 100 10
PUMP INLET 20140305 10 81.04 18.77 42.54
CONSTANT 20140306 3360 81.04 15.01 27.43 100 20 33 0.05
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 24 7.00 CLASSO 51.00 65.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax: 012 - 364 4001
Assocmtes Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0034 Number:

SD2-38

Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

Latitude [°] 28.221980 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 38.08
Longitude [] 23.218280 || Alt. No. 2: Depth [m]: 88.75 || Piezometer: 0
Altitude [m]: 1381.44 || Rep. inst.: GOLD Col. ht. [mm]: 0.42 || Date WL meas.: 20140305

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

Multirate Test

[on}
P
|

Water level in [m]

Time [min]

Constant Rate Test

Water level in [m]
AL A -

L $

654

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 81.04 20140305 1250 20140305 1650
GOLD Constant rate test 81.04 20140306 1000 20140308 1820
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 1250 60 81.04 6.00 0.33 18.18
STEP TEST STEP 2 1350 60 81.04 10.55 3.71 2.84
STEP TEST STEP 3 1450 60 81.04 15.54 11.10 1.40
STEP TEST STEP 4 1550 50 81.04 20.33 42.54 100 10 0.48
PUMP INLET 1650 10 81.04 18.77 42.54 0.44
CONSTANT 1000 3360 81.04 15.01 27.43 100 20 0.55
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Borehole Construction and Geological Log

Date compiled: 27/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0037 Number: SD2-41 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.:. GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.233160 Reg./BB.: Topo-set.: Depth [m]: 72.00
Longitude [°]: 23.245830 GN Site status: Unused Col. ht. [m]:
-Nr.:
Altitude [m]: 1394.32 Site purp.: Production (water supply) Diam. [mm]: 203
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 —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p.. 5. r 9. 8 Y
2_; I I(_331 S el SOIL: Reddish; :0
45 BANDED IRONSTONE: Reddish brown, fine fresh; L
E 5
E BANDED IRONSTONE: Brownish, fine; Bits of Jasper L
8§ : |I : -
10§ | T | _—10
1243 [ : ! g
E 305 I
14 B [T 15
16] T i
1 E BANDED IRONSTONE: Reddish brown, fine; with -
20§ Jasper 20
22—; L
247 = = L
E 25
26 2084 -
28; i
30; CHERT: Brownish yellow clayey; Bit Dolomite & _30
32—; Jasper o
——— I O
E 34 35 3
= 36 =
o E I —_—
838 s )
405 0
42—; BANDED IRONSTONE: Dark grey, fine; Jasper L
44 I
E 45
467 C
48 i
50; 60
52—; N
5 ; DOLOMITE: Grey, fine; _55
56§ | | B
o | |
60 | | 60
] I I 2/s B
621 m f)  |Lzs 4 i
64§ | | -_65
66§ i i 111/ -
68% | | I
703 i i 170
729
COMMENT: N Golder Associates Africa, Pretoria
J‘E@ P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
é,g EGolder  Fax 012 - 364 4001
I J Associates Project No.: 13615706
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0037 Number:

SD2-41

Site type: Borehole

Note:

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

Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT WELLFIELD
Latitude [°]: 28.233160 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 50.54
Longitude [°]: 23.245830 || Alt. No. 2: Depth [m]: 72.00 || WL status: Static
Altitude [m]: 1394.32 ||Rep. inst.: GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140227
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.: SD2-41 Date sampled: 20140228 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.94 Na: 27.6 Cl: 32.3 Langel.: 0.31 E.Coli:
EC: [mS/m] 46.1 K: 4.42 NO3 as N: 3.86 Aggr-Ind: 12.32 Faec. co:
TDS: 330 Si: SO04: 23.2 lon-bal: 2.32 Total Co:
T. Alk.: 189 Al: <0.05 F: 0.163 CaCoa3: 220.20 SPC:
Ca: 51 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: 22.6 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 63.50 2.00 Notch (V- or U-notch)
67.00 67.50 11.00 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 28.00 305 Steel Plain casing
0.00 54.00 254  Steel Plain casing
0.00 54.00 203  Steel Plain casing
54.00 72.00 203  Steel Perforated or slotted
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 24 5.00 CLASSO 60.00 66.00
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Borehole Construction and Geological Log Date compiled: 13/05/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0039 Number: SD2-43 Site type: Borehole
Distr./Farm No.: 444 Site Name/Des.: METSEATEN
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.220220 Reg./BB.: Topo-set.: Depth [m]: 121.00
Longitude [°]: 23.221363 GN Site status: Dry Col. ht. [m]:
-Nr.:
Altitude [m]: 1380.00 Site purp.: Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: 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 —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min/m]
P ow5 o 9.9 %
OE . .<_381 SOIL: Brownish red; Bit of Banded Ironstone :0
5§ BANDED IRONSTONE: Reddish brown, fine; ;5
107 F10
| BANDED IRONSTONE: Brownish red, fine; Bits of -
159 36l —305 Chert & Jasper F15
] 254 I
] — BANDED IRONSTONE: Brownish red, fine; Chert & o
20; Dolomite :_20
25] 25
30§ Sfi; i DOLOMITE: Grey, fine; Bits of Jasper & Chert ;30
35% | DOLOMITE: Grey, fine; ;35
407 40
45 F45
50- F50
_ 55 55
£ ] F
] I e]
£ ® 0 =
[ ] F )
0O 65 65 =
70- 70
75 75
] 24 .
80 F80
85 F85
90 F90
95 Fo5
100] 100
105 F105
1107 F110
115 F115
1204 sl | £120
COMMENT: = Golder Associates Africa, Pretoria
—“"E_‘% P O Box 13776, Hatfield, 00285
) Tel: 012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 13/05/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0041 Number: SD2-45 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT

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

Latitude [°]: 28.236300 Reg./BB.: Topo-set.: Depth [m]: 130.00
Longitude [°]: 23.245670 GoNF - Site status: Unused Col. ht. [m]: 0.50
Altitude [m]: 1395.50 Site purp.:  Production (water supply) Diam. [mm]: 203
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

Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 02/03/14
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p.oe oy 9.2, %
04 381 | SO - - 0
i . .<_ BA:\ll_ng??ggnsb‘lr%wé: Reddish brown, fine;
5 5
105 381 _305 BANDED IRONSTONE: Reddish brown, fine; ;1 0
157 15
] 254 BANDED IRONSTONE: Reddish brown, fine;
20° - 20
] 203 g
257 L ip 25
| BANDED IRONSTONE: Yellowish brown; mixed with Jasper & o
305 05 Chert, clay :_30
] —> WAD: Dark black, fine; Dolomite -
35 F35
40° 40
1 244 CAVITY: ; Dry F
451 | 45
50% ] v T DOLOMITE: Fine; 50
551 T 55
T 60] S 60 o
—_ n T - @
£ 65] e ]
g 65 o 5% 5
8 70% : :: : :: : : DOLOMITE: Grey, fine; :_70 i
75: e 75
80 DT 80
851 e -85
905 203 o1k : E: E :E : E DOLOMITE: Grey, fine; F90
100 o 1100
105 e 105
110% :E:E:E:E DOLOMITE: Dark grey, fine; :_110
115] e 115
120 e 120
125 o F125
1307 oooh F130
COMMENT: I Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 13/05/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0042 Number: SD2-46 Site type: Borehole
Distr./Farm No.: 452 Site Name/Des.:. GOEDGEDACHT
Region Type: Water supply authority Region Descr.: TSANTABANE LM
Latitude [°]: 28.204460 Reg./BB.: Topo-set.: Depth [m]: 125.00
Longitude [°]: 23.228780 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1382.80 Site purp.: Production (water supply) Diam. [mm]: 254
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 —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 02/03/14
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p, oo o 8 .
OE 381 ‘ SOIL: Brownish red; :0
5? BANDED IRONSTONE: Reddish brown, fine; ;5
10§ 381 305 DOLOMITE: Reddish grey, fine; Chert & jasper ;lo
15 254 F15
205 BANDED IRONSTONE: Reddish brown, fine clayey; '_20
] Bits of Chert & Jasper E
257 25
4 305 F
30 30
] i DOLOMITE: Dark grey, Chert o
3SE DOLOMITE: Grey, fine; :35
40 v F40
45 45
50 50
55: 55
T ] F o
= 6OE DOLOMITE: Grey, fine; :60 ﬁ
5_ X - o0
o 657 65 3
704 70
B 0.003/s -
75: E——— | DOLOMITE: Grey, fine fractured; ' 5
] 24 E
SOE DOLOMITE: Grey, fine; :80
85 85
90- F90
95 Fo5
1007 100
105 105
1107 F110
115 F115
1207 £120
125° F125
COMMENT: = Golder Associates Africa, Pretoria
—""E_‘? P O Box 13776, Hatfield, 00285
) Tel: 012 - 364 4000
_' Golc!er Fax: 012 - 364 4001
Assoaates Project No.: 1163568
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PUMPING TEST REPORT

Date compiled: 28/01/2014

Distr./Farm No.:

BASIC SITE INFORMATION:
452

Site Identifier:

2823AAX0003 Number:

SD2-GAAQ04  Site type: Borehole

Site Name/Des.: GOEDGEDACHT PTN. JEN-HAVEN

Latitude [°]
Longitude [°]
Altitude [m]:

28.216060
23.240080

1388.17

Alt. No. 1:
Alt. No. 2:
Rep. inst.: GOLD

215
88.55
0.66

Diam. [mm]:
Depth [m]:
Col. ht. [mm]:

45.34
0

Water lev. [m]:
Piezometer:

Date WL meas.: 20131112

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

Multirate Test

Water level in [m]

Time [min]

PUMPING TEST:
Rep. Inst. Meth. tested

GOLD Step test

Depth to
intake [m]

Starting
Date

20131112

Time

76.50 1440

Ending
Date

20131112

Rec. abs.
[I/s]

Transmis.

Time [m?/d] Storativ.

1741

TESTING DETAILS:
Description

STEP TEST STEP 1
STEP TEST STEP 2
STEP TEST STEP 3

Time start.

1440
1540
1640

Disch.

Durat. Depth to rate[l/s]

[min] intk. [m]
60 76.50
60 76.50
60 76.50

5.55
16.38
20.41

Rec.
Dur.
[min]

Perm.
[m/d]

Trans.
[m2/d]

Recov.

[m]

Drawd.
[m]

0

0.46

0.68

% Storat. QIst
0.00
35.61

100 30.01
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0003 Number:

SD2-GAA004

Site type: Borehole

Page 1

YA
' Golder

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

Associates ProjectNo.: 11613568

Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT PTN. JEN-HAVEN

Latitude [°]: 28.216060 || Alt. No. 1: Diam. [mm]: 215 || Water lev. [m]: 45.34
Longitude [°]: 23.240080 || Alt. No. 2: Depth [m]: 88.55 || WL status: Static
Altitude [m]: 1388.17 || Rep. inst.:. GOLD Col. ht. [m]: 0.66 || Date WL meas.: 20131112
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

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

Manufacturer: Depth to Intk. [m]: Purpose:
—Engine: Consumer:

Manufacturer: Power Rating [kW]

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

WATER CHEMISTRY:

Sample No.: SD2- Date sampled: 20131112 Depth sampl. [m]: 76.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.6 Na: 12,5 Cl: 17.2 Langel.: 0.09 E.Coli:

EC: [mS/m] 46.3 K: 2.84 NO3 as N: 4.22 Aggr-Ind: 12.11 Faec. co:

TDS: 326 Si: 11.6 SO4: 12.6 lon-bal: 2.16 Total Co:

T. Alk.: 211 Al: <0.05 F: 0.12 CaCoOa3: 244.60 SPC:

Ca: 62.1 Fe: <0.05 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: 21.8 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

60.00 60.50 0.00 Notch (V- or U-notch)

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 20131112 60 76.50 5.55 0

STEP TEST STEP 2 20131112 60 76.50 16.38 0.46

STEP TEST STEP 3 20131112 60 76.50 20.41 0.68 100 1

o Golder Associates Africa, Pretoria
e P O Box 13776, Hatfield, 00285

July 2014 Report No. 11613568-12709-5
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0027 Number: SD2-GAA013  Site type: Borehole

Distr./Farm No.: 452 Site Name/Descr.. GOEDGEDACHT PTN. JEN-HAVEN

Latitude [°]: 28.237640 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 49.05
Longitude [°]: 23.239480 || Alt. No. 2: Depth [m]: 88.20 || WL status: Static
Altitude [m]: 1391.70 || Rep. inst.:. GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20131121
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.: SD2- Date sampled: 20131121 Depth sampl. [m]: 76.50 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.26 Na: 21.4 Cl: 35.6 Langel.: 0.57 E.Coli:

EC: [mS/m] 48.8 K: 3.53 NO3 as N: 5.3 Aggr-Ind: 12.60 Faec. co:

TDS: 438 Si: 8.4 SO04: 245 lon-bal: 2.84 Total Co:

T. Alk.: 207 Al: F: 0.225 CaCoa3: 268.82 SPC:

Ca: 42.3 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: 39.7 Mn: ! 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 37.00 200 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 20131121 15 76.50 0.84 27.05 486 82 60

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

Tel: 012 - 364 4000
Fax: 012 - 364 4001
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PUMPING TEST REPORT

Date compiled: 20/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0027 Number: SD2-GAA013 Site type: Borehole

Distr./Farm No.: 452 Site Name/Des.: GOEDGEDACHT PTN. JEN-HAVEN

Latitude [°] 28.237680 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 49.05
Longitude [] 23.239510 || Alt. No. 2: Depth [m]: 88.20 || Piezometer: 0
Altitude [m]: Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20131121

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

Multirate Test

||$|||"|m"|| I$II |J>

Water level in [m]
CY’II I$II I$III$II I$II I$II I$III$II I?II I%III

oty |(|d|||$|| VT I$III$II |$l| |%|| I%III‘{‘

~

NN NN
TI

Time [min]

PUMPING TEST:
Rep. Inst. Meth. tested

GOLD Step test

Starting
Date

20131121

Ending
Date

20131121

Depth to
intake [m]

76.50

Rec. abs.
[I/s]

Transmis.
Time [m?/d]

1340

Time
1455

Storativ.

TESTING DETAILS:

Description
STEP TEST STEP 1

Disch.
ratef[l/s]

Rec.
Dur.
[min]

60

Durat. Depth to
[min] intk. [m]

15 76.50

Trans.
[m2/d]

Recov.
[m]
4.86

Drawd.
[m]

27.05

Perm.

Time start. [m/d]

1340

%
82

Storat. QIst

0.84 0.03
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JEN HAVEN COMMUNITY - 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]

2823AA00123 |SD2-GAA133 442 FARM 442 PTN. HEUNINGVLEI B ]28.2361196723.202800001] 1375.90 165| 116.00 25.14
2823AA00127 |SD2-GAA003 }452 GOEDGEDACHT PTN. JEN-HAVEN B 28.2212296723.242660001 1394.07 0.62 215 46.64

2823AA00128 |SD2-GAA002 1452 GOEDGEDACHT PTN. JEN-HAVEN B ]28.2227196723.245160001] 1398.40 0.26 165 86.00 6.50 8 187.20
2823AA00129 |SD2-GAA006 452 (GOEDGEDACHT PTN. JEN-HAVEN B ] 28.2375996723.239150001] 1392.38 165 48.20
2823AA00130 |SD2-GAA007 |452 GOEDGEDACHT PTN. JEN-HAVEN B 28.2494296723.220400001f 1385.80 165 53.73
2823AAX0004 |SD2-GAA005 452 (GOEDGEDACHT PTN. JEN-HAVEN B | 28.2157696723.240450001] 1389.27 0.28 165 80.00 44.50
2823ABX0001 |SD2-GAA001 }452 GOEDGEDACHT PTN. JEN-HAVEN B 28.2199796723.25417000] 1411.01 165| 113.00 36.52

SUMMARY: Site Type: Maximum: 116.00  53.73 6.50 187.20

B = Borehole Minimum: 80.00 25.14 6.50 187.20

Nr. of sites: 7 Sum: 6.50 187.20

Average: 98.75 42.46 6.50 187.20
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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JEN HAVEN COMMUNITY - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AA00128

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA002
pH EC TDS

Site Name: GOEDGEDACHT PTN. JEN-HAVEN

Mg Na K Si

Al Fe

Mn Cl SO4 NO3 as N F T. Alk.

SD2- 20120326 0930

7.85 61.1 384

24.2 34.3 3.19 14.4

42.6 32.6 6.367 0.132 244

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
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Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N
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JOHNNY 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]
2823AA00116 |[SD2-GAA064 1452 GOEDGEDACHT PTN. JO-DIEN B | 28.17887967]23.239990001 1395.00 0.17 32.65
2823AA00117 |SD2-GAA065 [452 GOEDGEDACHT PTN. JO-DIEN B 28.1789396723.24010000] 1395.00 0.41 21.85
2823AA00118 |[SD2-GAA093 442 FARM 442 PTN. JO-DIEN B | 28.18299967]23.225490001 1389.00 0.25 165 11.63
2823AA00126 |[SD2-GAA063 441 PLAAS 441 PTN. JO-DIEN B | 28.17879967]23.239880001 1395.00 0.39 17.18
2823AAX0009 |SD2-GAA066 |452 GOEDGEDACHT PTN. JO-DIEN B 28.1792896723.240130001f 1395.00 0.60
SUMMARY: Site Type: Maximum: 32.65
B = Borehole Minimum: 11.63
Nr. of sites: 5 Sum:
Average: 20.83
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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JOHNNY CLOETE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AA00126

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA063

pH EC

TDS

Site Name: PLAAS 441 PTN. JO-DIEN
Mg Na K

Si

Al

Fe

Mn Cl SO4 NO3as N F

T. Alk.

SD2- 20130527 1123

7.7 436 454

42.1 13.9 3.63

22.1

<0.05

<0.05

<0.05 30.1 13.8 5 <0.1

335

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
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Concentrations in [mg/l] where applicable
EC [mS/m]
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0028 Number: SD2-GAA134  Site type: Borehole

Distr./Farm No.: 444 Site Name/Descr.. METSEATEN

Latitude [°]: 28.202030 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.95
Longitude [°]: 23.138880 || Alt. No. 2: Depth [m]: 28.60 || WL status: Static
Altitude [m]: 1402.08 ||Rep. inst.: GOLD Col. ht. [m]: 0.39 || Date WL meas.: 20140210
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

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

Manufacturer: RECIPROCAL Depth to Intk. [m]: 28.10 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 27.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.38 Na: 14.4 Cl: 49.8 Langel.: 0.34 E.Coli:

EC:[mS/m] 100t K: 1.42 NO3 as N: 2751% Aggr-Ind: 12.45 Faec. co:

TDS: 674 t Si: SO04: 25.8 lon-bal: 3.15 Total Co:

T. Alk.: 413 Al: <0.05 F: 0.14 CaCo0a: 615.09 SPC:

Ca: 113 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: 81t 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 20140210 60 27.34 0.53 10.07

STEP TEST STEP 2 20140210 5 27.34 0.74 13.00 0.84 70

PUMP INLET 20140210 2 27.34 0.41 13.00
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PUMPING TEST REPORT

Date compiled: 23/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0028 Number: SD2-GAA134 Site type: Borehole

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

Latitude [°] 28.202030 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.95
Longitude [°] 23.138880 || Alt. No. 2: Depth [m]: 28.60 || Piezometer: 0
Altitude [m]: 1402.08 || Rep. inst.; GOLD Col. ht. [mm]: 0.39 || Date WL meas.: 20140210

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

Multirate Test

Water level in [m]
N N [
N PN 9 o 0

N
N

) N} N
I N9 oy Ay Wy ; I <
WL A UL ATWE LW ATIR EWA ATL VI AT SEWE ANEL STTA STRA <RI AT

N
o

N

Page 1

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 27.34 20140210 1515 20140210 1730
i Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] [min] [m?2/d] [m/d] Storat. QIst
STEP TEST STEP 1 1515 60 27.34 0.53 10.07 0.05
STEP TEST STEP 2 1615 27.34 0.74 13.00 0.84 70 0.06
PUMP INLET 1730 27.34 0.41 13.00 0.03
k Golder Associates Africa, Pretoria
--"i'f;"? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
€A EGolder  Fax 012- 364 4001
I J Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0029 Number: SD2-GAA135  Site type: Borehole

Distr./Farm No.: 444 Site Name/Descr.. METSEATEN

Latitude [°]: 28.202020 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.18
Longitude [°]: 23.138380 || Alt. No. 2: Depth [m]: 54.60 || WL status: Static
Altitude [m]: 1403.77 ||Rep. inst.: GOLD Col. ht. [m]: 0.27 || Date WL meas.: 20140211
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

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

Manufacturer: RECIPROCAL Depth to Intk. [m]: 45.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 51.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.93 Na: 16.5 Cl: 31.7 Langel.: 0.65 E.Coli:

EC:[mS/m] 805+t K: 3.86 NO3 as N: 13.4 ¢t Aggr-Ind: 12.74 Faec. co:

TDS: 600 t Si: SO04: 21.9 lon-bal: -2.40 Total Co:

T. Alk.: 396 Al: <0.05 F: 0.16 CaCoa3: 446.96 SPC:

Ca: 64.9 Fe: 0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit f Value exceeds maximum allowable limit

Mg: 69.3 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 1.00 165 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 20140211 60 51.34 0.52 25.14

STEP TEST STEP 2 20140211 10 51.34 1.06 3788 059 98 90

PUMP INLET 20140211 2 51.34 0.40 37.89
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PUMPING TEST REPORT

Date compiled: 23/07/2014

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0029 Number:

444 Site Name/Des.: METSEATEN

SD2-GAA135

Site type: Borehole

Latitude [°]
Longitude [°]
Altitude [m]:

28.202020 || Alt. No. 1:
23.138380 || Alt. No. 2:
1403.77 || Rep. inst.: GOLD

Diam. [mm]:
Depth [m]:
Col. ht. [mm]:

165 || Water lev. [m]: 13.18
54.60 || Piezometer: 0
0.27 || Date WL meas.: 20140211

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

Multirate 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 51.34 20140211 1530 20140211 1810
i 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 1530 60 51.34 0.52 25.14 0.02
STEP TEST STEP 2 1630 10 51.34 1.06 37.88 0.59 90 0.03
PUMP INLET 1810 2 5134 0.40 37.89 0.01
Golder Associates Africa, Pretoria
08— 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: 2823AAX0030 Number: SD2-GAA136  Site type: Well point

Distr./Farm No.: 444 Site Name/Descr.. METSEATEN

Latitude [°]: 28.202000 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.89
Longitude [°]: 23.137880 || Alt. No. 2: Depth [m]: 36.80 || WL status: Static
Altitude [m]: 1403.90 ||Rep. inst.: GOLD Col. ht. [m]: 0.25 || Date WL meas.: 20140212
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Mono-type pump Pulley Diam. [mm]: 130 Site Status:  Inuse

Manufacturer: BP12M Depth to Intk. [m]: 33.00 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: KUBOK Power Rating [kW]

Type of Power:  Diesel engine Pulley Diam. [mm]: 130 Application:  Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD2- Date sampled: 20140212 Depth sampl. [m]: 33.34 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.61 Na: 11.7 Cl: 225 Langel.: 0.43 E.Coli:
EC: [mS/m] 79.1t K: 1.41 NO3 as N: 7.13 Aggr-Ind: 12.52 Faec. co:
TDS: 554 1 Si: SO04: 22.7 lon-bal: 0.40 Total Co:
T. Alk.: 423 Al: <0.05 F: <0.1 CaCo0a: 480.83 SPC:
Ca: 76.5 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
T Value exceeds recommended maximum limit f Value exceeds maximum allowable limit
Mg: 705t Mn: <0.05 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 3.00 165 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 20140212 60 33.34 1.07 0.21
STEP TEST STEP 2 20140212 60 33.34 2.04 0.42
STEP TEST STEP 3 20140212 60 33.34 3.05 0.63
STEP TEST STEP 4 20140212 60 33.34 4.00 0.92 100 90

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

=
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PUMPING TEST REPORT

Date compiled: 23/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0030 Number: SD2-GAA136 Site type: Well point

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

Latitude [°] 28.202000 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.89
Longitude [°] 23.137880 || Alt. No. 2: Depth [m]: 36.80 || Piezometer:

Altitude [m]: 1403.90 || Rep. inst.; GOLD Col. ht. [mm]: 0.25 || Date WL meas.: 20140212

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

Multirate Test

Water level in [m]

Page 1

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 33.34 20140212 1450 20140212 2020
i 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 1450 60 33.34 1.07 0.21 5.10
STEP TEST STEP 2 1550 60 33.34 2.04 0.42 4.86
STEP TEST STEP 3 1650 60 33.34 3.05 0.63 4.84
STEP TEST STEP 4 1750 60 33.34 4.00 0.92 100 20 4.35
k Golder Associates Africa, Pretoria
--"i'f;"? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax: 012 - 364 4001
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JOSEPH ISAACS - 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]
2823AAX0031 |SD2-GAA137 [444 METSEATEN B | 28.20197967]23.13844000]] 165
SUMMARY: Site Type: Maximum:
B = Borehole Minimum:
Nr. of sites: 1 sum:
Average:
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
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Borehole Construction and Geological Log Date compiled: 11/04/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0073 Number: SD2-20 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.330009 Reg./BB.: Topo-set.: Depth [m]: 61.00
Longitude [°]: 23.095777 GN Site status: Unused Col. ht. [m]: 0.40
-Nr.:
Altitude [m]: 1319.07 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: Domestic - all purposes Drain. reg.: D43A
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: 05/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
0 Oil 0i2 0 2}. I2 ? 4
| SRR | TRSTTANTTA ATT) |
04 305) CALCRETE: White, fine; -0
€ | I I <2 — 2_2
4 — 4
6] — s
& — 8
107 — F10
1 | 208 g
12—: v —165 0.0po1l/s CLAY: Yellowish brown, very fine; Calcrete :12
14§ | CLAY: Light brown, fine; Calcrete ;14
16§ 254 CLAY: Yellowish brown, very fine; Banded Iron Stone ;16
18§ 5 fragments F18
20] 20
22—; CALCRETE: Light brown, fine; Clay mixture ;22
245 I I JASPILITE: Fine, slightly fractured; Maroon colour :_24
- | | |-
= | | T 1 :
267 i i T : T 26
] | | T I E
hed I = 0 2
£ 30§ ‘\ \‘ ;_30 -%
§- 32_2 : i i : gt@;nzed; Gravel, Banded Iron Stone, Jasper, Diamictite + ;_32 z
347 \: :\ 0.2if o
36; ‘ ‘ : |: - :| : - DOLOMITE: Grey, very fine fractured; 5—36
] | | T TTT -
384 I I :I:I:IIII 38
405 ! ! : E: E :E : E DOLOMITE: Brownish grey, very fine weathered fractured; 540
E | i TT T E
42 | [luss T _ 42
44§ : : : :: : :: : : DOLOMITE: Grey, very fine, slightly fractured; 544
46§ ‘ ‘ e -46
agp P s 48
501 | e 150
52_5 i i : :I :I :I gOAI?)ErILITE: Reddish, fine, slightly fractured fresh; Maroon 2_52
543 | = 54
= | | E
sef || | == 56
58 o = 56
. T E
60] | | i F50
- | | 1 1 -
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MANAGEMENT RECOMMENDATIONS

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Name/Descr.. POSTMASBURG

Site Identifier: 2823ACX0073 Number:

SD2-20

Site type: Borehole

Latitude [°]: 28.3300009 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.04
Longitude [°]: 23.095777 || Alt. No. 2: Depth [m]: 61.00 || WL status: Static
Altitude [m]: 1319.07 ||Rep. inst.: GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140121
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.: SD2-20 Date sampled: 20131005 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.24 Na: 50.4 Cl: 50.8 Langel.: -0.27 E.Coli:
EC: [mS/m] 67.4 K: 4.86 NO3 as N: 1.98 Aggr-Ind: 11.79 Faec. co:
TDS: 446 Si: 6.37 SO4: 59.5 lon-bal: 1.06 Total Co:
T. Alk.: 262 Al: <0.05 F: 0.272 CaCoOa3: 296.15 SPC:
Ca: 549 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: 38.7 Mn: 0.53 1 ! 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
14.00 14.50 0.00010 Notch (V- or U-notch) DAMP
35.00 39.00 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 2.00 305 Steel Plain casing
0.00 23.00 203  Steel Plain casing
23.00 35.00 203 Steel Perforated or slotted
0.00 25.00 165 Steel Plain casing
25.00 61.00 165 Steel Perforated or slotted
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Borehole Construction and Geological Log Date compiled: 08/01/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0079 Number: SD2-21 Site type: Borehole
Distr./Farm No.: 579 Site Name/Des.: VAALPOORT
Region Type: Water supply authority Region Descr.: TSANTABANE LM
Latitude [O]I 28.270995 Reg./BB.: Topo-set.: Flat surface, plain Depth [m]: 93.80
Longitude [°]: 23.163933 GN Site status: Unused Col. ht. [m]: 0.45
-NI..
Altitude [m]: 1352.70 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 03/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P L L S UL
0: . . 305) OVERBURDEN: Brownish red; Banded Ironstone -0
3 L] fragments N
5] -5
N _ CALCRETE: Brownish white; Banded Ironstone, N
] Gravel [
101 — e F10
1 305 | 254 I
1 L r
15+ H15
] L N
20 v CALCRETE: Brownish red clayey; Banded Ironstone 20
. - - 203 -
25: GRAVEL: Brownish red; Banded Ironstone, Jasper, -25
] large fragments [
30: BANDED IRONSTONE: Brownish grey, fine weathered; 30
] /Dolomite L
] 165 o N
35: I o DOLOMITE: Light grey, very fine weathered __35
n l:l:l:l: fractured; I
40 : ': . :' .I' DOLOMITE: Grey, very fine, slightly fractured 40
] < [ :
E 45] e 45 §
£ ] e 2
Q & — o - —_—
& 504 i 50 3
- | I = F
55 i i e 155
1 W T i
sof W | ST 60
651 ; } e [65
1 \ \ F :
70 1 l e 0
1 2 T B
] ‘\ \‘_03 LT g
75] i i s 75
1 o LT -
b N (' o 60
1 o ||| T :
&5 | | S 85
] ‘ ‘ 201/p i [
90 : : : :: : :: : : DOLOMITE: Grey, very fine fractured; Chert 90
; ‘ ‘ : :: : :: : : DOLOMITE: Grey, very fine, slightly fractured o
95 fresh; 95
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0079 Number: SD2-21 Site type: Borehole
Distr./Farm No.: 579 Site Name/Descr.:. VAALPOORT WELLFIELD
Latitude [°]: 28.270995 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 19.36
Longitude [°]: 23.163933 || Alt. No. 2: Depth [m]: 93.80 || WL status: Static
Altitude [m]: 1352.70 || Rep. inst.:. GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20140121
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.: SD2-21 Date sampled: 20131106 Depth sampl. [m]: 82.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.72 Na: 16.8 Cl: 27.9 Langel.: 0.38 E.Coli:
EC: [mS/m] 59.9 K: 2.74 NO3 as N: 2.97 Aggr-Ind: 12.43 Faec. co:
TDS: 389 Si: 15.3 SO04: 16 lon-bal: 1.77 Total Co:
T. Alk.: 291 Al: <0.05 F: 0.153 CaCoa3: 330.90 SPC:
Ca: 71.3 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: 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
89.00 89.50 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 3.00 305 Steel Plain casing
0.00 24.00 254  Steel Plain casing
0.00 50.00 203  Steel Plain casing
0.00 70.00 165 Steel Plain casing
70.00 94.00 165 Steel Perforated or slotted
50.00 95.00 203  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 20131103 60 82.50 5.14 3.83
STEP TEST STEP 2 20131103 60 82.50 10.04 18.32
STEP TEST STEP 3 20131103 60 82.50 15.06 42.41
STEP TEST STEP 4 20131103 5 82.50 20.06 62.34 100 20
PUMP INLET 20131103 4 82.50 18.40 62.36
CONSTANT 20131103 4320 82.50 13.05 24.24 100 2 203 0.05
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 5.00 CLASSO0 29.40 40.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? 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:

2823ACX0079 Number:

SD2-21

Site type: Borehole

Time [min]

Distr./Farm No.: 579 Site Name/Des.: VAALPOORT
Latitude [°] 28.270995 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 19.36
Longitude [] 23.163933 || Alt. No. 2: Depth [m]: 93.80 || Piezometer: 0
Altitude [m]: 1352.70 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20140121
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
T =1
| | |
| | |
i e |
E 1
c i e |
= | | |
o) [
> T T
Q [
g .
@ [
; | | |
T T
| | |
| | |
JoT
&Th L
8 8K
oM o<

n

Constant Rate Test

223
24
£
%
= 363
[5) E
> 323
(ORI
L 34
QL 363
403
423
443
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 82.50 20131103 0720 20131103 1045
GOLD Constant rate test 82.50 20131103 1400 20131106 1402
. 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 0720 60 82.50 5.14 3.83 1.34
STEP TEST STEP 2 0820 60 82.50 10.04 18.32 0.55
STEP TEST STEP 3 0920 60 82.50 15.06 42.41 0.36
STEP TEST STEP 4 1020 5 8250 20.06 62.34 100 20 0.32
PUMP INLET 1045 4 8250 18.40 62.36 0.30
CONSTANT 1400 4320 82.50 13.05 24.24 100 2 0.54
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Borehole Construction and Geological Log Date compiled: 08/01/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0080 Number: SD2-23 Site type: Borehole
Distr./Farm No.: 579 Site Name/Des.: VAALPOORT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.263208 Reg./BB.: Topo-set.: Depth [m]: 71.05
Longitude [°]: 23.169540 GN Site status: Unused Col. ht. [m]: 0.45
-NI..
Altitude [m]: 1354.70 Site purp.:  Production (water supply) Diam. [mm]: 200
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 21/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P o R A
OE BANDED IRONSTONE: Brownish red, fine; stone _0
2—; 305 fragments 3
; BANDED IRONSTONE: Brownish yellow, fine; 5
6 T i
& T i
= -l
1 OE ] CLAY: Brownish yellow, very fine; & Calcrete .10
12 R i
149 %5 | 254 = r
E e H15
163 sl i
18, = :
207 === 20
22_5 v CLAY: Dark brown, very fine; & Chert I
2 = DOLERITE: Dark brown, fine, very weathered; & I
E Chert 25
26 -
2 E L L DOLOMITE: Grey, fine, slightly weathered; L
30§ —203 DOLOMITE: Grey, very fine, slightly fractured _30
32—; fresh; slightly clayey o
T34 (35 &
< 36] 35 g
@ 38 3
a 40 H40 —
42 i
44 r
E 45
46} i
487 ol2is C
50; 24 ! DOLOMITE: Grey, very fine, slightly fractured _50
52—; fresh; B
54 |
€ 55
56 i
58 -
603 160
623 :
64 l l ;
E 65
66: | 1| 208 i
681 | ] :
70% ‘ ‘ 201/ DOLOMITE: Grey, very fine, very fractured; 70
724 | ! P — DOLOMITE: Grey, very fine, slightly fractured L
7 ‘ ] fresh; I
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0080 Number:

SD2-23

Site type: Borehole

Note: 1. Production borehole

2. Install water level monitoring facility in borehole

Distr./Farm No.: 579 Site Name/Descr.:. VAALPOORT WELLFIELD
Latitude [°]: 28.263208 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 21.34
Longitude [°]: 23.169254 || Alt. No. 2: Depth [m]: 71.05 || WL status: Static
Altitude [m]: 1354.70 || Rep. inst.:. GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20140121
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.: SD2-23 Date sampled: 20131102 Depth sampl. [m]: 58.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.78 Na: 14.7 Cl: 30.1 Langel.: 0.45 E.Coli:
EC: [mS/m] 65.7 K: 2.32 NO3 as N: 3.83 Aggr-Ind: 12.52 Faec. co:
TDS: 468 Si: 16.7 SO4: 16.7 lon-bal: -0.73 Total Co:
T. Alk.: 324 Al: <0.05 F: 0.188 CaCoa3: 357.29 SPC:
Ca: 67.7 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: 45.8 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
50.00 50.50 0.20 Notch (V- or U-notch)
72.00 72.50 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 6.00 305 Steel Plain casing
0.00 28.00 254  Steel Plain casing
0.00 61.00 203 Steel Plain casing
61.00 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 20131101 60 58.50 5.50 1.37
STEP TEST STEP 2 20131101 60 58.50 10.01 2.99
STEP TEST STEP 3 20131101 60 58.50 15.40 6.79
STEP TEST STEP 4 20131101 60 58.50 20.06 12.22 100 7
CONSTANT 20131101 1440 58.50 15.01 6.70 100 3 1338 0.05
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 10.00 CLASS 1 26.00 40.00
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0080 Number: SD2-23 Site type: Borehole

Distr./Farm No.: 579 Site Name/Des.: VAALPOORT

Latitude [°] 28.263208 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 21.34
Longitude [] 23.169254 || Alt. No. 2: Depth [m]: 71.05 || Piezometer: 0
Altitude [m]: 1354.70 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20140121

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]

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 58.50 20131101 0600 20131101 1007
GOLD Constant rate test 58.50 20131101 1140 20131102 1143
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 0600 60 58.50 5.50 1.37 4.01
STEP TEST STEP 2 0700 60 58.50 10.01 2.99 3.35
STEP TEST STEP 3 0800 60 58.50 15.40 6.79 2.27
STEP TEST STEP 4 0900 60 58.50 20.06 12.22 100 7 1.64
CONSTANT 1140 1440 58.50 15.01 6.70 100 3 2.24
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Borehole Construction and Geological Log Date compiled: 11/04/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0082 Number: SD2-26 Site type: Borehole
Distr./Farm No.: 579 Site Name/Des.: VAALPOORT
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.274140 Reg./BB.: Topo-set.: Depth [m]: 71.64
Longitude [°]: 23.174700 GN Site status: Unused Col. ht. [m]: 0.50
-NI..
Altitude [m]: 1356.30 Site purp.: Production (water supply) Diam. [mm]: 200
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 —_— > Hole diameter [mm] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 26/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
0 75 15 0 15 30
| AR I TR
0: I 305] T BANDED IRONSTONE: Brownish yellow; & Jasper _O
i k T L
- || | || -
5: 1 |I 1l _5
i CALCRETE: Brownish white, fine; & Banded Iron |
1 — stone fragments I
- 305 254 I
10: _ [ BANDED IRONSTONE: Brownish yellow, fine; .10
] [r— CALCRETE: White, fine, slightly clayey; N
15] 15
] L r
: -l GRAVEL: Brownish, fine; & Clay I
201 s - - 20
- 203 el -
] v [ - i
251 - 25
] - I
] o L
i —— L
304 ~ 30
i . L
] - -
é 35: sl GRAVEL: Brownish yellow, fine; & Chert, Jasper .35 8
ES) ] e fragments - -%
Q] . [ =
[0}
QO 404 - 40 3,
N —aja- -
] - -
45 o 45
] — I
1 254 L
1 1 1is - -
i — L
50 ! ! 3 - 50
] | I - -
i ‘ ‘ - L
55 i ‘ - 55
: | | - :
] | | 20 - i
601 w ) - < 160
n | | - o
1 | \ - i
65: : : WAD: Dark brown; & Chert, Banded Iron stone _65
] ‘ ‘ 5l/s fragments i
: | | | :
70 | ‘ 15 70
N ‘ ‘ WAD: Dark brown; & Chert large fragments, I
] : : R Quartzite fragments N
751 | \ 175
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0082 Number: SD2-26 Site type: Borehole
Distr./Farm No.: 579 Site Name/Descr.:. VAALPOORT WELLFIELD
Latitude [°]: 28.274140 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 22.73
Longitude [°]: 23.174700 || Alt. No. 2: Depth [m]: 71.64 || WL status: Static
Altitude [m]: 1356.30 || Rep. inst.:. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140121
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.: SD2-26 Date sampled: 20131110 Depth sampl. [m]: 64.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.57 Na: 15.9 Cl: 26.3 Langel.: 0.21 E.Coli:
EC: [mS/m] 58.5 K: 2.85 NO3 as N: 2.50769  Aggr-Ind: 12.25 Faec. co:
TDS: 372 Si: SO04: 154 lon-bal: 0.94 Total Co:
T. Alk.: 286 Al: <0.05 F: 0.128 CaCoa3: 316.79 SPC:
Ca: 66.8 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: 36.5 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
50.00 50.50 1.00 Notch (V- or U-notch)
68.00 68.50 5.00 Notch (V- or U-notch)
72.00 72.50 15.00 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 20.00 254  Steel Plain casing
0.00 45.00 203 Steel Plain casing
45.00 75.00 203  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 20131107 60 64.50 5.37 1.39
STEP TEST STEP 2 20131107 60 64.50 10.55 4.37
STEP TEST STEP 3 20131107 60 64.50 17.40 9.50
STEP TEST STEP 4 20131107 60 64.50 25.04 16.68 100 10
CONSTANT 20131107 4320 64.50 20.07 13.56 100 720 1500 0.05
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 12.00 CLASSO0 31.00 42.00
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: 2823ACX0082 Number: SD2-26

Site type: Borehole

Distr./Farm No.: 579 Site Name/Des.: VAALPOORT

Latitude [°] 28.274140 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 22.73
Longitude [] 23.174700 || Alt. No. 2: Depth [m]: 71.64 || Piezometer: 0
Altitude [m]: 1356.30 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140121

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

Multirate Test

N}
T

N

N
P P P P

w

Water level in [m]
w w w
L O <

¢

Time [min]

Constant Rate Test

5|

T

il
|
4
|
T
4
|
S
4
|
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 64.50 20131107 1000 20131107 1410
GOLD Constant rate test 64.50 20131107 1530 20131111 0330
. 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 1000 60 64.50 5.37 1.39 3.86
STEP TEST STEP 2 1100 60 64.50 10.55 4.37 241
STEP TEST STEP 3 1200 60 64.50 17.40 9.50 1.83
STEP TEST STEP 4 1300 60 64.50 25.04 16.68 100 10 1.50
CONSTANT 1530 4320 64.50 20.07 13.56 100 720 1.48
o Golder Associates Africa, Pretoria
--'-%T.—f“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég‘ FGolder  Fax012-364 4001
Associates Project No.: 11613568
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LOEKIE VAN DER MERWER - 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]
2823ACX0076 |SD2-GAA127 |579 VAALPOORT B 28.2768096723.16467000] 1349.64 0.26 165 15.89
2823ACX0077 |SD2-GAA128 |579 VAALPOORT B 28.2763696723.151683001 1348.07 165
2823ACX0078 |SD2-GAA129 |579 VAALPOORT B 28.2775296723.15546000] 1345.67 1.77 165 10.33
2823ACX0090 |SD2-GAA130 [452 GOEDGEDACHT B 28.2572296723.20215000] 1373.60 165
2823ACX0091 |SD2-GAA131 |452 GOEDGEDACHT B 28.25863967/23.213760001f 1378.80 0.43 165 46.04
2823ACX0092 |SD2-GAA132 }452 GOEDGEDACHT B 28.2680396723.21092000Y 1377.68 0.46 165 41.73
SUMMARY: Site Type: Maximum: 46.04
B = Borehole Minimum: 10.33
Nr. of sites: 6 sum:
Average: 28.50
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.19 Lucas Kotze
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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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Borehole Construction and Geological Log

Date compiled: 28/03/2014

BASIC SITE INFORMATION:
Distr./Farm No.: 444

Site Identifier: 2823AAX0035 Number:
Site Name/Des.: METSEATEN

SD2-39

Site type: Borehole

Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.236360 Reg./BB.: Topo-set.: Depth [m]: 69.49
Longitude [°]: 23.149010 GN Site status: Unused Col. ht. [m]: 0.44
-NI..
Altitude [m]: 1386.70 Site purp.: Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 unit Use applic.: 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 —_— > Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 22/02/14
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
IIs [Min./m]
| U S S AL
OE I I I SOIL: Reddish, fine; mixtured with Chert _0
2—% CHERT: Dark grey, fine;
4 5
6% DOLOMITE: Grey, fine; Chert & Jasper fragments L
8 -
107 10
125 305 | 254 s
14 15
16 V| s -
18; CHERT: Grey; bits of Dolomite & Jasper fragments L
207 20
22—; -
241 L i o
26% CHERT: Greyish, fine; Dolomite & Jasper fragments _"5
28; -
30; DOLOMITE: Grey, fine, highly fractured; _30
— 32 o.11s - $
£ 34 ]
£ - 135 2
% 364 | I F=
O 307 | 32
35 | :
40] U4 F40
E } } DOLOMITE: Grey, fine, highly weathered; i
427 ‘ ‘ | 165 i
“f 45
463 251 || | i
48 | i
50 | 50
52—; 3
547 -
E 65
56 3
58] :
60; _165 DOLOMITE: Greyish brown, fine, highly weathered; _50
627 3
647 -
665 DOLOMITE: Grey, fine; _55
683 |
707 70
COMMENT: = Golder Associates Africa, Pretoria
J‘.Fé P O Box 13776, Hatfield, 00285
| Tel: 012 - 364 4000
_ Golc!er Fax: 012 - 364 4001
Assoc]ates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0035 Number: SD2-39 Site type: Borehole
Distr./Farm No.: 444 Site Name/Descr.. METSEATEN
Latitude [°]: 28.236360 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.96
Longitude [°]: 23.149010 || Alt. No. 2: Depth [m]: 69.49 || WL status: Static
Altitude [m]: 1386.70 || Rep. inst.. GOLD Col. ht. [m]: 0.44 || Date WL meas.: 20140311
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.: SD2-39 Date sampled: 20140311 Depth sampl. [m]: 64.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.2 Na: 35 Cl: 60.8 Langel.: 0.08 E.Coli:
EC: [mS/m] 986t K: 6.95 NO3 as N: 1.6t Aggr-Ind: 12.19 Faec. co:
TDS: 790 t Si: S0O4: 42 lon-bal: 3.34 Total Co:
T. Alk.: 436 Al: <0.05 F: 0.174 CaCoOa3: 564.36 SPC:
Ca: 89.7 Fe: <0.05 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: 82.8 T Mn: 0.21 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
34.00 34.50 0.10 Notch (V- or U-notch)
41.00 41.50 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 24.00 254  Steel Plain casing
0.00 34.00 165 Steel Plain casing
34.00 52.00 165 Steel Perforated or slotted
52.00 70.00 165 Steel Plain casing
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 20140311 60 64.80 0.52 4.81
STEP TEST STEP 2 20140311 60 64.80 0.82 4.99
STEP TEST STEP 3 20140311 60 64.80 1.22 16.60
STEP TEST STEP 4 20140311 40 64.80 2.10 47.10 100 90
PUMP INLET 20140311 4 64.80 1.74 48.40
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PUMPING TEST REPORT Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0035 Number: SD2-39 Site type: Borehole

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

Latitude [°] 28.236360 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.96
Longitude [] 23.149010 || Alt. No. 2: Depth [m]: 69.49 || Piezometer: 0
Altitude [m]: 1386.70 || Rep. inst.:. GOLD Col. ht. [mm]: 0.44 || Date WL meas.: 20140311

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

Multirate Test

|||$|

R

40
42

Water level in [m]

TR R L R R R

I$I

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 64.80 20140311 0730 20140311 1240
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 0730 60 64.80 0.52 4.81 0.11
STEP TEST STEP 2 0830 60 64.80 0.82 4.99 0.16
STEP TEST STEP 3 0930 60 64.80 1.22 16.60 0.07
STEP TEST STEP 4 1030 40 64.80 210 4710 100 90 0.04
PUMP INLET 1240 4 64.80 1.74  48.40 0.04

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

\ Tel: 012 - 364 4000
éJA Golder  Fax: 012 - 364 4001
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Borehole Construction and Geological Log

Date compiled: 13/05/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0036 Number: SD2-40

Site type: Borehole

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

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

Latitude [°]: 28.230200 Reg./BB.: Topo-set.: Depth [m]: 60.00
Longitude [°]: 23.145220 GoNF - Site status: Dry Col. ht. [m]: 0.50
Altitude [m]: 1392.31 Site purp.: Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: 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

Hole 165—> Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 24/02/14
Piezometer 050 Piezometer (Nr. & Diameter [mmi)
Construction Progr. Yield Lithology
IIs
9,99 s
OE I FM CHERT: Grey, fine; 50
2 ;—2
4; CHERT: Dark grey, fine; Dolomite & Jasper ;4
6] | 203 fragments 6
% 25 :
10] CHERT: Greyish black, fine; F10
12—5 512
l4§ 5—14
16 F16
18% DOLOMITE: Grey, fine; E— 18
207 DOLOMTE: Dark grey, fine; F20
22—5 5—22
24% 24
26 26
E 28] 28 O
£ 30] 30 2
& 32] 32 3
34 34
36 36
3&; - ;—38
40§ ;—40
42] F42
a4 F44
46 ;-46
28] 48
50 F50
52] v -52
547 54
56 56
58] 58
607 F60

COMMENT:
? Golder
Associates
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Borehole Construction and Geological Log Date compiled: 27/03/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0038 Number: SD2-42 Site type: Borehole
Distr./Farm No.: 444 Site Name/Des.: METSEATEN
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.235490 Reg./BB.: Topo-set.: Depth [m]: 39.00
Longitude [°]: 23.159640 GN Site status: Unused Col. ht. [m]:
-Nr.:
Altitude [m]: 1375.80 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 —_— > Hole diameter [mm] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P2 .45 .9
0: CHERT: Grey, fine; Dolomite & Jasper _0
1 254 :
2—_ 254 _—2
4; 165 CHERT: Grey weathered; Dolomite & Jasper :4
6 6
8] 8
105 | i :—10
B | | I
12] ! ! iis 12
] ‘ ‘ | ¥
14; ! ! Efq]n b CHERT: Pinkish, medium weathered; :14
- | | -
16] | | DDU 0 10
i | I +ta] s
— 18] ‘ ‘ Q H8 o
£ ‘ ‘ D 8
= 205 | i I/ 0 Dbﬂ :20 -%
o -
] | i <Y —=
8 ! ! Q =)
221 *® i i gDD . 22
. Y] -
241 1 | | 165 Q o4
E ‘ ‘ q:D b CHERT: Fine clayey weathered; Dolomite :"
b ‘ ‘ I/s L
26+ i i I gDD ! 26
] /s L
1 Y] F
28] l l Vs du o8
of L] Lo =
. | i i) I
1 | \ d" :
32 : : DDD il 32
1 | \ D E3
34 : : DOLOMITE: Grey, highly weathered; highly 34
] ‘ ‘ fractured o
36 | ‘ 10//s 136
. | | F
k ‘ ‘ — L
38 ‘ ‘ 12U/ 38
COMMENT: Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
—‘? Tel: 012 - 364 4000
Golder Fax: 012 - 364 4001
Assoaates Project No.: 13615706
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0038 Number: SD2-42 Site type: Borehole
Distr./Farm No.: 444 Site Name/Descr.. METSEATEN WELLFIELD

Latitude [°]: 28.235490 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.95
Longitude [°]: 23.159640 || Alt. No. 2: Depth [m]: 39.00 || WL status: Static
Altitude [m]: 1375.80 || Rep. inst.:. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140312
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

TPyL;lJrgr()).f Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7523&?aeéturer: Power Rating [kW] Consumer:  Non-urban

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

WATER CHEMISTRY:

Sample No.: SD2-42 Date sampled: 20140313 Depth sampl. [m]: 33.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.2 Na: 11.3 Cl: 26 Langel.: 0.1 E.Coli:

EC: [mS/m] 79.2 1 K: 2.27 NO3 as N: 7.26 Aggr-Ind: 12.19 Faec. co:

TDS: 572 Si: SO04: 215 lon-bal: -0.86 Total Co:

T. Alk.: 409 Al: <0.05 F: 0.251 CaCo0s3: 458.67 SPC:

Ca: 96.3 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 53.1 Mn: 0131 IValue oxcosds recommended minmum imi | Value excebds mimmim alowable Tmit

AQUIFER INFORMATION:

Depth to Top [m] Depth to Bot. [m] Yield[l/s] Method meas. Aquifer type Comment
13.00 13.50 0.00 Notch (V- or U-notch)
20.00 20.50 0.00 Notch (V- or U-notch)
26.00 26.50 0.00 Notch (V- or U-notch)
28.00 28.50 0.00 Notch (V- or U-notch)
29.00 29.50 0.00 Notch (V- or U-notch)
37.00 37.50 10.00 Notch (V- or U-notch)
39.00 39.50 12.00 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 9.00 165 Steel Plain casing
9.00 39.00 165 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 20140312 60 33.34 6.03 0.51
STEP TEST STEP 2 20140312 60 33.34 10.02 1.09
STEP TEST STEP 3 20140312 60 33.34 15.52 2.23
STEP TEST STEP 4 20140312 60 33.34 20.58 3.35 100 60
CONSTANT 20140313 4320 33.34 20.04 4.62 100 360 269 0.05
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 24.00 Electric motor 24 5.00 CLASS 1 6.36 20.00

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

k Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
- Golder  Fax 012 - 364 4001
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PUMPING TEST REPORT

Date compiled: 17/04/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0038 Number: SD2-42 Site type: Borehole
Distr./Farm No.: 444 Site Name/Des.: METSEATEN
Latitude [°] 28.235490 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 5.95
Longitude [] 23.159640 || Alt. No. 2: Depth [m]: 39.00 || Piezometer: 0
Altitude [m]: 1375.80 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140312
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
F<---------—--—-------- - - - - --- - - - — -~ —" - —" —"|—|—|———"—"F—"—"——= ;‘34' 777777 i —— — 1— — F— - F 7]
. | | | | | [
- | | | | | [
6-5:F—*;*4:*:i:7:::,;*1; ******************************** P T - [t Bl Bt Bl i B
E ] e : I
c 7: 7777777777777777777777777777777777 Eaamm S Rl 2 & i el B | A R N S R
= - | | | | | [
Qe S A E e
Q4 - | | | [
R e e S T
‘(_5' :.7, - | | | | | [
; . +-—— === l— — — —l— — 4+ — 4 — + —
1 L
T T T T T~ | A e B B N
| | | [
& & T hH b ETEHAT
3 & 8 § 88K
— - N ™ ™M <

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 33.34 20140312 1220 20140312 1720
GOLD Constant rate test 33.34 20140313 0900 20140316 1500
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 1220 60 33.34 6.03 0.51 11.82
STEP TEST STEP 2 1320 60 33.34 10.02 1.09 9.19
STEP TEST STEP 3 1420 60 33.34 15.52 2.23 6.96
STEP TEST STEP 4 1520 60 33.34 20.58 3.35 100 60 6.14
CONSTANT 0900 4320 33.34 20.04 4.62 100 360 4.34
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Borehole Construction and Geological Log

Date compiled: 13/05/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0040 Number: SD2-44

Site type: Borehole

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

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

Latitude [°]: 28.214480 Reg./BB.: Topo-set.: Depth [m]: 60.00
Longitude [°]: 23.170770 GoNF - Site status: Dry Col. ht. [m]:

Altitude [m]: 1397.80 Site purp.: Diam. [mm]: 203
Coord. acc.: Accurate to within 1 unit Use applic.: 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

Hole 165—> Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Lithology
IIs
P, 0905 2dhs
OE CHERT: Grey, fine; EO
24 2
4; CHERT: Greyish brown, fine weathered; ;4
6 | 203 5
By, -
10; cr, o b CHERT: Fine weathered; Dolomite & Jasper ;10
12 ﬂ% o F12
141 8l F14
165 DOLOMITE: Grey, fine weathered,; 5—16
18] 18
20; DOLOMITE: Grey, fine; ;20
227 22
24] 24
261 26
= 28] 28 O
— 7 F S
o = Fan &
< 3 OE E30 Es
& 32] 132 3
34 34
361 36
38 am 38
407 F40
427 F42
44 F44
46 F46
48; 48
50 F50
521 52
54 54
561 56
58 58
601 F60

COMMENT:
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0033 Number: SD2-GAA139  Site type: Borehole

Distr./Farm No.: 580 Site Name/Descr.: VINCI

Latitude [°]: 28.227120 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.04
Longitude [°]: 23.164040 || Alt. No. 2: Depth [m]: 90.60 || WL status: Static
Altitude [m]: 1381.39 ||Rep. inst.: GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140216
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.: SD2- Date sampled: 20140216 Depth sampl. [m]: 81.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.67 Na: 131 Cl: 19.8 Langel.: 0.23 E.Coli:

EC: [mS/m] 58.3 K: 3.74 NO3 as N: <0.3 Aggr-Ind: 12.28 Faec. co:

TDS: 382 Si: SO4: 34.9 lon-bal: 0.10 Total Co:

T. Alk.: 297 Al: <0.05 F: 0.747 CaCoa3: 331.76 SPC:

Ca: 54.5 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption

T Value exceeds recommended maximum limit f Value exceeds maximum allowable limit

Mg: 47.6 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 30.20 165 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 20140216 60 81.34 0.55 14.91

STEP TEST STEP 2 20140216 60 81.34 1.06 49.60

STEP TEST STEP 3 20140216 7 81.34 1.56 68.97 1.09 98 180

PUMP INLET 20140216 2 81.34 0.93 68.90
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PUMPING TEST REPORT Date compiled: 23/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0033 Number: SD2-GAA139 Site type: Borehole

Distr./Farm No.: 580 Site Name/Des.: VINCI

Latitude [°] 28.227120 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.04
Longitude [°] 23.164040 || Alt. No. 2: Depth [m]: 90.60 || Piezometer: 0
Altitude [m]: 1381.39 || Rep. inst.; GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20140216

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

Multirate Test

MR

Water level in [m]
Iy
Ilq’

484
563
523
54

a
o

SR8 8

N

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 81.34 20140216 1300 20140216 1807
i 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 1300 60 81.34 0.55 14.91 0.04
STEP TEST STEP 2 1400 60 81.34 1.06  49.60 0.02
STEP TEST STEP 3 1500 7 8134 1.56 68.97 1.09 98 180 0.02
PUMP INLET 1807 2 8134 0.93 68.90 0.01
k Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285

? Tel: 012 - 364 4000
EGolder rax 012-364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0051 Number: SD2-GAA140  Site type: Borehole

Distr./Farm No.: 444 Site Name/Descr.: METSEATEN

Latitude [°]: 28.210380 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 14.21
Longitude [°]: 23.135600 || Alt. No. 2: Depth [m]: 58.20 || WL status: Static
Altitude [m]: 1401.54 || Rep. inst.: GOLD Col. ht. [m]: 0.30 || Date WL meas.: 20140217
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

TPyL;lJrgr()).f Inst.: Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7523&?aeéturer: Power Rating [kW] Consumer:  Non-urban

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

WATER CHEMISTRY:

Sample No.: SD2- Date sampled: 20140217 Depth sampl. [m]: 51.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.66 Na: 17.9 Cl: 28.9 Langel.: 0.52 E.Coli:

EC: [mS/m] 715t K: 7.22 NO3 as N: <0.3 Aggr-Ind: 12.60 Faec. co:

TDS: 470 Si: SO04: 27.2 lon-bal: -2.39 Total Co:

T. Alk.: 404 Al: 0.31 1 F: <01 CaCoOs3: 404.11 SPC:

Ca: 86.3 Fe: 0.15 1t Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 45.9 Mn: 0541 |Value oxcosas recommended minmum imi | Value excebds mimmim alowable Tmit

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 20140217 30 51.34 0.50 36.82 2436 34 60

PUMP INLET 20140217 4 51.34 0.30 36.83
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PUMPING TEST REPORT

Date compiled: 24/06/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0051 Number: SD2-GAA140 Site type: Borehole

Distr./Farm No.: 444 Site Name/Des.: METSEATEN

Latitude [°] 28.210380 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 14.21
Longitude [°] 23.135600 || Alt. No. 2: Depth [m]: 58.20 || Piezometer: 0
Altitude [m]: 1401.54 || Rep. inst.; GOLD Col. ht. [mm]: 0.30 || Date WL meas.: 20140217

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

Multirate Test

Page 1

165 e i R S
184 .
3 |
203 o
- |
22 e e e il s IR
1 |
24 ‘L,
26 Fo——+ - L -
] |
285 [ ‘r -
— J |
E 3] ey A A
£ ] |
© 329 [
> - |
2 |
84 T
(] i |
=< 36 [
- |
404 l _ L _
- | |
42 Fo——+ - L -
] |
445 | ‘T -
- |
48] L L
1 | |
] : L
- | |
: 5 & & ¢
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 51.34 20140217 1420 20140217 1550
. 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 1420 30 51.34 0.50 36.82 2436 34 60 0.01
PUMP INLET 1550 4 51.34 0.30 36.83 0.01
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: 2823AAX0050 Number: SD2-GAA141

Site type: Borehole

Water lev. [m]:
WL status:
Date WL meas.:

Distr./Farm No.: 444 Site Name/Descr.. METSEATEN

Latitude [°]: 28.213630 || Alt. No. 1: Diam. [mm]:

Longitude [°]: 23.165920 || Alt. No. 2: Depth [m]: 2.80
Altitude [m]: 1394.72 || Rep. inst.:. GOLD Col. ht. [m]:

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

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: .

Type of Inst.: Pulley Diam. [mm]: Site Status:  Dry
Manufacturer: Depth to Intk. [m]: Purpose:
—Engine: - Consumer:
Manufacturer: Power Rating [kW]

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

WATER CHEMISTRY:

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

Main Parameters: 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: CaCOs3: 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
! Value exceeds recommended minimum limit j Value exceeds minimim allowable limit

Mg: Mn:

RECOMMENDATIONS:  pepth Duty cyc. Disch. rate
to intk. [m] Type of power [hrs] [I/s]

Dyn. water Crit. water

Prior. Rec. equipm. Water quality level [m] level [m]

1
Note: 1. Borehole is dry @ depth 2.8m

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

Page 1

I

BASIC SITE INFORMATION: Site Identifier: 2823ABX0011 Number: SD2-GAA070  Site type: Borehole

Distr./Farm No.: 441 Site Name/Descr.: FARM 441

Latitude [°]: 28.176860 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 56.26
Longitude [°]: 23.265400 || Alt. No. 2: Depth [m]: 146.00 || WL status: Static
Altitude [m]: 1408.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.25 || Date WL meas.: 20140214
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: RECIPROCAL Depth to Intk. [m]: 87.50 Purpose: Production (water supply)
—Engine: - Consumer:  Non-urban

Manufacturer: LISTER Power Rating [kW] 6.3

Type of Power:  Diesel engine Pulley Diam. [mm]: 110 Application: Domestic - all purposes

WATER CHEMISTRY:

Sample No.: SD2- Date sampled: 20140214 Depth sampl. [m]: 93.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.64 Na: 115 Cl: 30 Langel.: 0.25 E.Coli:

EC: [mS/m] 54.6 K: 25 NO3 as N: 0.33 Aggr-Ind: 12.28 Faec. co:

TDS: 410 Si: SO4: 51.3 lon-bal: 2.45 Total Co:

T. Alk.: 232 Al: <0.05 F: 0.291 CaCoOa3: 318.03 SPC:

Ca: 76.2 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: 31.1 Mn: 0.06 T ! 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 11.00 165 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 20140214 50 93.34 0.51 36.83 0.93 90

PUMP INLET 20140214 2 93.34 0.34 36.83

o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
FGolder  Fax:012- 364 4001
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PUMPING TEST REPORT

Date compiled: 28/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ABX0011 Number: SD2-GAA070 Site type: Borehole

Distr./Farm No.: 441 Site Name/Des.: FARM 441

Latitude [°] 28.176860 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 56.26
Longitude [] 23.265400 || Alt. No. 2: Depth [m]: 146.00 || Piezometer: 0
Altitude [m]: 1408.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.25 || Date WL meas.: 20140214

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

Multirate Test

Water level in [m]
~ ~ ~
I?I 1.1 ’FI 1 I?

~
P 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 93.34 20140214 1130 20140214 1350

. 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 50 93.34 0.51 36.83 093 97 90 0.01
PUMP INLET 1350 2 9334 0.34 36.83 0.01
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MARTIENS WILLEMSE - 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]
2823AAX0010 |SD2-GAA067 441 FARM 441 B | 28.1784296723.240400001] 1394.00 0.36
2823AAX0011 |SD2-GAA068 [441 FARM 441 28.1784096723.240420001 1394.00 0.43
2823AB00039 |SD2-GAA069 (441 FARM 441 PTN. 5 B ]28.1768096723.267210001] 1412.00 0.53 76.20 64.12
SUMMARY: Site Type: Maximum: 7620  64.12
B = Borehole Minimum: 76.20 64.12
Nr. of sites: 3 Sum:
Average: 76.20 64.12

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)
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MICHEAL WILLEMSE - 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]
2823AB00037 |SD2-GAA076 [454 MIMOSA PTN. MICH-WILL B 28.1988596723.31667000] 1463.00 0.23 165 6.77
2823AB00038 |SD2-GAAQ75 |454 MIMOSA PTN. MICH-WILL B 28.2085196723.30737000Y 1479.00 0.30 165 33.39
SUMMARY: Site Type: Maximum: 33.39
B = Borehole Minimum: 6.77

Nr. of sites: 2 Sum:

Average: 20.08

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)
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MIENKIE 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]
2823ABX0006 |SD2-GAA118 455 FARM 455 PTN. DAREHOPE B | 28.2373496723.344500001] 1492.63 0.30 165 27.44
2823ABX0015 |SD2-GAA117 [455 FARM 455 PTN. DAREHOPE B 28.2360696723.34082000] 1485.75 0.27 165 23.03
2823ABX0016 |SD2-GAA119 [455 FARM 455 PTN. DAREHOPE B 28.2375296723.34429000) 1491.97 165 21.69
SUMMARY: Site Type: Maximum: 2r.44
B = Borehole Minimum: 21.69

Nr. of sites: 3 Sum:

Average: 24.05

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
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AD00013 Number:

SD2-GAA098

Site type: Borehole

Distr./Farm No.: 457 Site Name/Descr.: FARM 457 PTN. OWENDALE

Latitude [°]: 28.265280 || Alt. No. 1: Diam. [mm]: 0 || Water lev. [m]: 25.50
Longitude [°]: 23.422610 || Alt. No. 2: Depth [m]: 80.00 || WL status: Static
Altitude [m]: 1536.90 ||Rep. inst.: GOLD Col. ht. [m]: 0.20 || Date WL meas.: 20130614
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

TPyL;lJrgr()).f Inst.: Submersible pump Pulley Diam. [mm]: Site Status:  Unused

Manufacturer: Depth to Intk. [m]: Purpose: Production (water supply)
7523&?aeéturer: Power Rating [kW] Consumer:  Non-urban

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

WATER CHEMISTRY:

Sample No.: Date sampled: 19800423 Depth sampl. [m]: Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 6.73 Na: 8.9 Cl: 16.2 Langel.: -1.14 E.Coli:
EC: [mS/m] 32.3 K: 2.02 NO3 as N: 0.88 Aggr-Ind: Faec. co:
TDS: 242 Si: 4.18 SO04: 7.5 lon-bal: 67.39 Total Co:
T. Alk.: 125.9 Al: F: 0.17 CaCo0a: 153.83 SPC:
Ca: 30.5 Fe: 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: 18.9 Mn: ! 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
38.70 0.00 0.00
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 54.86 152 0

Page 1

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

Fax: 012 - 364 4001

€ 2 Golder
V4 Associates Project No.: 11613568
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PIET DU TOIT - 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]
2823AD00013 |[SD2-GAA098 457 FARM 457 PTN. OWENDALE B | 28.2652796723.422610001] 1536.90 0.20 80.00 25.50
SUMMARY: Site Type: Maximum: 80.00 25.50
B = Borehole Minimum: 80.00 25.50
Nr. of sites: 1 sum:
Average: 80.00 25.50
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
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PIET DU TOIT - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AD00013 Number: SD2-GAA098 Site Name: FARM 457 PTN. OWENDALE

Samp. Nr./Type Date/Time samp. pH EC TDS Ca Mg Na K Si T. Alk. Cl S04 NO3 as N F
19800423 1100 6.45 23.2 164 18.4 11.8 7.9 1.52 6.36 78.1 12.7 6.8 2.08 0.17
19800423 1130 6.97 29.8 226 24.6 17.7 8.9 14 5.88 127.1 10.3 7.3 0.05 0.4
19800423 1215 6.73 32.3 242 30.5 18.9 8.9 2.02 4.18 125.9 16.2 7.5 0.88 0.17

?rc/erlnistry Stagdard: SABS f[;)rdhuma_n conslymtption ggn{ceg;ra]tions in [mg/I] where applicable Samg:?nlsllgg \(':VgctigrEXplanatlon: N Golder Associates Africa, Pretoria
alue exceeds recommended maximum limi mS/m E- Effluent =1 -
1 Value exceeds maximum allowable limit Nitrate as N K: Sewage 3 P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AV Tel: 012 - 364 4000
i Value exceeds minimim allowable limit ;: ;reised or pellet g GOld.er Fax: 012 - 364 4001
: OC| H .
R: Rock Associates Project No.: 11613568
X: Other source

Page 1
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PIET STAFFORD - 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]
2823ACX0026 |SD2-GAA057 POSTMASBURG PTN. REDLANDS B |28.3120896723.118380001] 1333.67 0.40 165 11.59
2823ACX0027 |SD2-GAA058 POSTMASBURG PTN. REDLANDS B 28.3121196723.11843000] 1333.72 165 0
SUMMARY: Site Type: Maximum: 11.59
B = Borehole Minimum: 11.59
Nr. of sites: 2 Sum:
Average: 11.59
Golder Associates Africa, Pretoria
NOTE:

Page 1

oy

"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

P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Fax: 012 - 364 4001
Project No.: 11613568
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.25 Postmasburg Municipality: (Tenants: Booi Pieterse, Hans van
Wyk, Vytjie Neels, Nooi de Bruin)
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Borehole Construction and Geological Log Date compiled: 19/12/2013

BASIC SITE INFORMATION: Site Identifier: 2823ACX0053 Number: SD2-1 Site type: Borehole

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

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

Latitude [°]: 28.337554 Reg./BB.: Topo-set.: Depth [m]: 106.00
Longitude [°]: 23.140891 GoNF - Site status: Unused Col. ht. [m]: 0.50
Altitude [m]: 1354.66 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 units 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

Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel with date meas.
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
| T R PR L 4
OE I I 304 OVERBURDEN: Brownish red, fine; :0
5] CALCRETE: White, fine; 6
105 CALCRETE: Yellowish white, fine clayey; :_1 O
155 CLAY: Light brown, very fine; 515
E CLAY: Light brown, very fine; -
20] F20
] CLAY: Light red, very fine; Diamictite r
254 05
30] | 254 F30
35 F35
T CLAY: Light red, very fine; N
404 k40
45; 104 45
—_ ] ] o
E 504 5 50 &
c ] o h=A
=3 ] >
% 55: CLAY: Greenish grey, fine clayey; Banded Iron _—55 —
a N Stone and Jasper fragments r .g.
607 F60
65 F65
707 F70
] CLAY: Yellowish, very fine; Banded Irone Stone I
755 and Jasper fragments :—75
J 254 -
] CLAY: Reddish orange, very fine; Banded Iron -
80; Stone and Jasper fragments 580
85 F85
907 F90
95- F95
100 100
105 F105
COMMENT: = Golder Associates Africa, Pretoria
JF‘._? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
€A EGolder  Fax:012-364 4001
I J Associates Project No.: 11613568
Page 1
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0063 Number: SD2-10 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.309325 Reg./BB.: Topo-set.: Depth [m]: 70.50
Longitude [°]: 23.138496 GN Site status: Unused Col. ht. [m]: 0.40
-Nr.:
Altitude [m]: 1345.85 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—> Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] ] Silica
Screen/ Mesh Screen v Waterlevel measured: 12/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm]) Grawel (> 2mm)
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?...?...1|0 0...1|5...30
OE | CALCRETE: White, fine; 0
2 —
4; CALCRETE: Light brown, fine clayey; -5
6§ -
8; L
109 [r— CALCRETE: White, fine; 10
:]]i_é _ .(J:aAstCe?Ez;rgE;eE{:YiSh white, fine; Banded Iron Stone, Chert, :
165 GRAVEL: Light brown clayey; Banded Iron Stone, Chert, _15
E Jasper (large fragments) L
18§ CALCRETE: Light brown; Banded Iron Stone, Chert, Jasper L
20% (small fragments) 120
22—; CLAY: Light brown, very fine; N
247 -
E 25
26
28] i
303 130
E 32—5 i 9
- 34E DOLOMITE: Light grey, very fine fractured; 35 .9..
2 363 -
a 385 dais 3
40 ! 40
42_2 q3i/s I
- 1 o
444 L
E L45
46 -
48; DOLOMITE: Dark brown, very fine fractured; (WAD) |
50 50
52—; DOLOMITE: Light grey, very fine, slightly fractured fresh; |
547 -
E 55
564 6l/s CAVITY: ; i
58; — DOLOMITE: Grey, very fine fractured; |
605 s 60
62—; | L
g4§ 100k DOLOMITE: Grey, very fine fractured; 65
68; DOLOMITE: Grey, very fine, very fractured; N
707 70
COMMENT: = Golder Associates Africa, Pretoria
J‘.F‘_? P O Box 13776, Hatfield, 00285
) Tel: 012 - 364 4000
é{g E Golder  Fax 012-364 4001
' J Associates Project No.: 11613568
Page 1
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0063 Number: SD2-10 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.309325 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.60
Longitude [°]: 23.138496 || Alt. No. 2: Depth [m]: 70.50 || WL status: Static
Altitude [m]: 1345.85 || Rep. inst.:. GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140121
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.: SD2-10 Date sampled: 20131013 Depth sampl. [m]: 58.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.74 Na: 19.4 Cl: 28 Langel.: 0.35 E.Coli:
EC: [mS/m] 56.9 K: 2.84 NO3 as N: 1.93 Aggr-Ind: 12.40 Faec. co:
TDS: 362 Si: 14.6 SO04: 20 lon-bal: 212 Total Co:
T. Alk.: 274 Al: <0.05 F: 0.161 CaCoa3: 310.62 SPC:
Ca: 66.8 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: 35 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
39.00 39.50 0.20 Notch (V- or U-notch)
43.00 43.50 0.30 Notch (V- or U-notch)
58.00 58.50 6.00 Notch (V- or U-notch)
62.00 62.50 4.00 Notch (V- or U-notch)
67.00 70.00 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 34.00 254  Steel Plain casing
0.00 30.00 203 Steel Plain casing
30.00 60.00 203 Steel Perforated or slotted
0.00 34.00 165 Steel Plain casing
34.00 70.00 165 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 20131011 60 58.50 4.04 1.20
STEP TEST STEP 2 20131011 60 58.50 10.01 6.91
STEP TEST STEP 3 20131011 60 58.50 15.21 10.09
STEP TEST STEP 4 20131011 60 58.50 20.31 1759 010 99 3
CONSTANT 20131012 1440 58.50 15.09 9.82 100 40 3788 0.05
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 24 10.00 CLASS 0 19.00 36.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"i’f‘f‘? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
g,g EGolder Fax 012-364 4001
I J Associates Project No.: 11613568
Page 1
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PUMPING TEST REPORT

Date compiled: 31/03/2014

Site Identifier: 2823ACX0063 Number: SD2-10

BASIC SITE INFORMATION:

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

Site type: Borehole

Time [min]

Latitude [°] 28.309325 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.60
Longitude [] 23.138496 || Alt. No. 2: Depth [m]: 70.50 || Piezometer: 0
Altitude [m]: 1345.85 || Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20140121
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
-1 | e rrrrrren
145- B e S S S e S SN S RS |
163 SRR RN
= ] | [ N R
g-lS: s A e
E E | [ N R
SR ST AT T
3 2 ST TrATIrrThA AN
B 2 R NEEEI
I¢] 3 | [ N R
;262 T T AT I o TIarT
= SRR R
s b
& &AL
8 IEeRAEBS

Constant Rate Test

13
143
£
15
R
§ 1
g 1]
g
21
2]
d
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 58.50 20131011 1450 20131011 1853
GOLD Constant rate test 58.50 20131012 0800 20131013 0840
. 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 1450 60 58.50 4.04 1.20 3.37
STEP TEST STEP 2 1550 60 58.50 10.01 6.91 1.45
STEP TEST STEP 3 1650 60 58.50 15.21 10.09 1.51
STEP TEST STEP 4 1750 60 58.50 20.31 17.59 0.10 99 3 1.15
CONSTANT 0800 1440 58.50 15.09 9.82 100 40 154
o Golder Associates Africa, Pretoria
--'-%T.—f“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég‘ FGolder  Fax012-364 4001
Associates Project No.: 11613568
Page 1
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Borehole Construction and Geological Log

Date compiled: 19/12/2013

Distr./Farm No.:

BASIC SITE INFORMATION: Site Identifier: 2823ACX0064 Number: SD2-11

Site Name/Des.: POSTMASBURG

Site type: Borehole

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

Latitude [°]: 28.304981 Reg./BB.: Topo-set.: Depth [m]: 34.00
Longitude [°]: 23.126510 GoNF - Site status: Unused Col. ht. [m]: 0.48
Altitude [m]: 1337.65 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 units 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

Hole 165—> Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] ] Silica
Screen / Mesh Screen v Waterlevel measured: 12/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
L A L L I
OE OVERBURDEN: Brownish red, fine; _0
1_; CHERT: Brownish yellow, fine; Banded Iron Stone fragments E
= 2
3% L
4 4
5 N
6; DOLOMITE: Light grey, very fine, very weathered fractured; _5
7 i
8§ BANDED IRONSTONE: Pinkish brown, fine, slightly fractured; .8
95 Chert fragments I
103 -10
1 1_5 DOLOMITE: Slightly fractured fresh; Chert, Banded Iron E
12_; Stone, Calcrete -_1 2
135 r
145 14
15 -
E 163 -6 9
E N o
< 7] N =
£ 17 =
o 18 ] 183
194 i
20§ CLAY: Dark brown, very fine; .20
21 201/ i
2 ; DOLOMITE: Light grey, very fine, very fractured weathered; _22
E Chert -
234 L
24 24
257 B
26§ 10I/s WAD: Dark brown, very fine; .26
277 :I CAVITY:; E
28§ WAD: Dark brown, very fine; .28
297 g
301 30
31 i
325 32
33§ DOLOMITE: Light grey, very fine fractured; E
347 34
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0064 Number: SD2-11 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.304981 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 10.47
Longitude [°]: 23.126510 || Alt. No. 2: Depth [m]: 34.00 || WL status: Static
Altitude [m]: 1337.65 || Rep. inst.. GOLD Col. ht. [m]: 0.48 || Date WL meas.: 20140121
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.: SD2-11 Date sampled: 20130912 Depth sampl. [m]: 28.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.78 Na: 23 Cl: 33.1 Langel.: 0.45 E.Coli:
EC: [mS/m] 65.1 K: 2.85 NO3 as N: 2.42 Aggr-Ind: 12.51 Faec. co:
TDS: 460 Si: 15.5 SO4: 24.5 lon-bal: 2.10 Total Co:
T. Alk.: 301 Al: <0.05 F: 0.226 CaCoa3: 345.13 SPC:
Ca: 71.4 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: 40.6 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
22.00 22.50 20.00 Notch (V- or U-notch)
27.00 28.00 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 18.00 254  Steel Plain casing
0.00 15.00 203  Steel Plain casing
15.00 33.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20130920 60 28.80 8.55 0.11
STEP TEST STEP 2 20130920 60 28.80 16.49 0.28
STEP TEST STEP 3 20130920 60 28.80 24.20 0.85
STEP TEST STEP 4 20130920 60 28.80 30.40 1.33 100 60
CONSTANT 20130921 2880 28.80 30.10 1.68 100 1440 834 0.05
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 20 1.00 CLASS1 12.00 21.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax 012-364 4001
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0064 Number: SD2-11 Site type: Borehole

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

Latitude [°] 28.304981 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 10.47
Longitude [] 23.126510 || Alt. No. 2: Depth [m]: 34.00 || Piezometer: 0
Altitude [m]: 1337.65 || Rep. inst.: GOLD Col. ht. [mm]: 0.48 || Date WL meas.: 20140121

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 28.80 20130920 1400 20130920 1900
GOLD Constant rate test 28.80 20130921 1100 20130924 1100
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 1400 60 28.80 8.55 0.11 77.73
STEP TEST STEP 2 1500 60 28.80 16.49 0.28 58.89
STEP TEST STEP 3 1600 60 28.80 24.20 0.85 28.47
STEP TEST STEP 4 1700 60 28.80 30.40 1.33 100 60 22.86
CONSTANT 1100 2880 28.80 30.10 1.68 100 1440 17.92
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0065 Number: SD2-12 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.308063 Reg./BB.: Topo-set.: Depth [m]: 74.40
Longitude [°]: 23.161201 GN Site status: Unused Col. ht. [m]: 0.50
-NI..
Altitude [m]: 1353.00 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 15/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Lithology
Ils
L
0: . . 305 i_ CALCRETE: Yellowish, fine; _O
1 — i
5: — CALCRETE: White, fine; _5
y I i
1 0: CALCRETE: Light brown, fine clayey; _10
] | 203 -
1 305 254 B
1 5: _ BANDED IRONSTONE: Brownish yellow clayey; Chert, Japser _1 5
. |I (small fragments) l-
] 165 [ T -
201 v ilF i 20
4 T I
N T l T GRAVEL: Light brown clayey; Banded Iron Stone, Chert,
25: Jasper fragments '_25
: CLAY: Light brown, very fine; :
305 i i i | 0.0b01ls fm\éiﬁgﬂiﬁt‘:mwn clayey; Banded Iron Stone, Chert, __30
i \ L
] | | CLAY: Reddish, very fine; Seepage L
| |
'g' 35: ‘ ‘ DOLOMITE: Grey, fine clayey fractured; 35 O
= A I @
£ 1 [ .
) . 3l/s I =)
[a)] 40: ! | ‘ ! . DOLOMITE: Grey, fine, slightly fractured fresh; _40 -i-
B I I -
1o I (2o i
454 "1, ! 45
] T i
] H H C
501 o 50
] H H i
i I ! -
55 i I 155
1 W e i
- ! | | ! -
| | |
60’ L i i 1 60
T :
65 | 65
{ 203 [ ‘ _ :
i | [ DOLOMITE: Brownish grey, fine, very fractured; Chert L
70 ! ! 201/ 70
] ! ! S -
: ‘ ‘ DOLOMITE: Grey, fine, slightly fractured fresh; |
75 : : 175
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATIO

Distr./Farm No.:

N:

Site Ide

ntifier: 2823ACX0065 Number:

SD2-12

Site Name/Descr.: POSTMASBURG WELLFIELD

Site type: Borehole

Page 1

Latitude [°]: 28.308063 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 20.23
Longitude [°]: 23.161201 || Alt. No. 2: Depth [m]: 74.06 || WL status: Static
Altitude [m]: 1353.00 || Rep. inst.: GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140222
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.: SD2-12 Date sampled: 20130919 Depth sampl. [m]: 70.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.65 Na: 23.5 Cl: 29 Langel.: 0.23 E.Coli:
EC: [mS/m] 57.2 K: 2.88 NO3 as N: 2.74 Aggr-Ind: 12.28 Faec. co:
TDS: 378 Si: 14 SO4: 20.5 lon-bal: 1.20 Total Co:
T. Alk.: 274 Al: <0.05 F: 0.215 CaCoa: 300.23 SPC:
Ca: 62.8 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: 34.9 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
31.00 31.50 0.00010 Notch (V- or U-notch) SEEPAGE
41.00 41.50 1.30 Notch (V- or U-notch)
72.00 72.50 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 3.00 305 Steel Plain casing
0.00 30.00 254  Steel Plain casing
0.00 26.00 203 Steel Plain casing
26.00 62.00 203 Steel Perforated or slotted
0.00 39.00 165 Steel Plain casing
39.00 75.00 165 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 20130917 60 70.80 5.50 0.30
STEP TEST STEP 2 20130917 60 70.80 10.54 1.23
STEP TEST STEP 3 20130917 60 70.80 15.22 2.02
STEP TEST STEP 4 20130917 60 70.80 21.18 5.02 100 60
CONSTANT (1) 20130918 1440 70.80 20.10 4.63 100 300
CONSTANT (2) 20140222 4320 70.00 20.12 4.80 100 1 4120 0.05
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 24 10.00 CLASSO0 23.00 34.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 17/04/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0065 Number: SD2-12 Site type: Borehole

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

Latitude [°] 28.308063 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 20.23
Longitude [] 23.161201 || Alt. No. 2: Depth [m]: 74.06 || Piezometer: 0
Altitude [m]: 1353.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140222

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 70.80 20130917 1400 20130917 1900
GOLD Constant rate test 70.80 20130918 0800 20130919 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. QIst
STEP TEST STEP 1 1400 60 70.80 5.50 0.30 18.33
STEP TEST STEP 2 1500 60 70.80 10.54 1.23 8.57
STEP TEST STEP 3 1600 60 70.80 15.22 2.02 7.53
STEP TEST STEP 4 1700 60 70.80 21.18 5.02 100 60 4.22
CONSTANT (1) 0800 1440 70.80 20.10 4.63 100 300 4.34
o Golder Associates Africa, Pretoria
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PUMPING TEST REPORT Date compiled: 17/04/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0065 Number: SD2-12 Site type: Borehole

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

Latitude [°] 28.308063 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 20.23
Longitude [] 23.161201 || Alt. No. 2: Depth [m]: 74.06 || Piezometer: 0
Altitude [m]: 1353.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140222

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

Constant Rate Test

4= S S S
1 = ey A
= ey (e !
7o g 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 70.80 20130917 1400 20130917 1900
GOLD Constant rate test 70.80 20130918 0800 20130919 1300
GOLD Constant rate test 70.00 20140222 1710 20140225 1711
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 1400 60 70.80 5.50 0.30 18.33
STEP TEST STEP 2 1500 60 70.80 10.54 1.23 8.57
STEP TEST STEP 3 1600 60 70.80 15.22 2.02 7.53
STEP TEST STEP 4 1700 60 70.80 21.18 5.02 100 60 4.22
CONSTANT (1) 0800 1440 70.80 20.10 4.63 100 300 4.34
CONSTANT (2) 1710 4320 70.00 20.12 4.80 100 1 4.19
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0066 Number: SD2-13 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.298704 Reg./BB.: Topo-set.: Depth [m]: 52.60
Longitude [°]: 23.163611 GN Site status: Unused Col. ht. [m]: 0.35
-Nr.:
Altitude [m]: 1353.17 Site purp.:  Production (water supply) Diam. [mm]: 200
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 17/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?---?---1I0 0---1I1---22
OE OVERBURDEN: Brownish red, fine; :O
2] 305} 2
E CALCRETE: Light brown, fine; -
4 4
6§ _ CALCRETE: White, fine; ;5
& -8
10 10
12 F12
141 305 | 2084 F14
1 6; _ CALCRETE: Yellowish, fine clayey; 5_1 6
18] — 18
207 v — 120
22] — 22
247 — 24
E 26] — o6 9
] o '9._
8 28] e — 28 5
[a] 302 ] B - GRAVEL: ; large fragments Banded Iron Stone, 5_30 .i.
E | | = . Diacmitite, Jasper, Calrcrete E
32 i i - 32
7 - -
34 } } - 34
] - F
36§ ! ! 101 : ;36
38 i i p—] - 38
40; 2 208 el '40
427 | \ - F42
E | [ - E
44 ‘ ‘ - F44
1 | \ - g
467 | I .- F46
] | | - F
485 ‘ ‘ 4l/s - 48
1 | | - F
509 ‘ ‘ | - 50
52_; ‘ ‘ CLAY: Red, very fine; 5_52
4 203 E
544 64
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0066 Number: SD2-13 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.298704 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 19.93
Longitude [°]: 23.163611 || Alt. No. 2: Depth [m]: 52.60 || WL status: Static
Altitude [m]: 1353.17 || Rep. inst.:. GOLD Col. ht. [m]: 0.35 || Date WL meas.: 20140121
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.: SD2-13 Date sampled: 20131021 Depth sampl. [m]: 46.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.67 Na: 19 Cl: 19.8 Langel.: 0.39 E.Coli:
EC: [mS/m] 56.9 K: 3.23 NO3 as N: 3.34 Aggr-Ind: 12.44 Faec. co:
TDS: 338 Si: 20.7 SO4: 242 lon-bal: 0.48 Total Co:
T. Alk.: 279 Al: <0.05 F: 0.207 CaCoa3: 302.49 SPC:
Ca: 85.3 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: 21.8 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
30.00 30.50 2.00 Notch (V- or U-notch)
38.00 38.50 10.00 Notch (V- or U-notch)
50.00 50.50 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 4.00 305 Steel Plain casing
0.00 29.00 254  Steel Plain casing
0.00 29.00 203 Steel Plain casing
29.00 52.00 203  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 20131017 60 46.50 6.00 1.73
STEP TEST STEP 2 20131017 60 46.50 10.09 3.97
STEP TEST STEP 3 20131017 60 46.50 17.27 7.84
STEP TEST STEP 4 20131017 20 46.50 30.04 26.08 0 100 720
PUMP INLET 20131017 4 46.50 28.40 26.09
CONSTANT 20131019 2880 46.50 20.02 16.58 143 91 2880 570 0.05
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 CLASSO0 28.67 32.00
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: 2823ACX0066 Number: SD2-13 Site type: Borehole

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

Latitude [°] -28.298704 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 19.93
Longitude [] 23.163611 || Alt. No. 2: Depth [m]: 52.60 || Piezometer: 0
Altitude [m]: 1353.17 || Rep. inst.: GOLD Col. ht. [mm]: 0.35 || Date WL meas.: 20140121

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 46.50 20131017 0700 20131017 2220
GOLD Constant rate test 46.50 20131019 1000 20131023 1000
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 0700 60 46.50 6.00 1.73 3.47
STEP TEST STEP 2 0800 60 46.50 10.09 3.97 2.54
STEP TEST STEP 3 0900 60 46.50 17.27 7.84 2.20
STEP TEST STEP 4 1000 20 46.50 30.04 26.08 0 100 720 1.15
PUMP INLET 1100 4 46.50 28.40 26.09 1.09
CONSTANT 1000 2880 46.50 20.02 16.58 143 91 2880 121
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0067 Number: SD2-14 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.296017 Reg./BB.: Topo-set.: Depth [m]: 100.00
Longitude [°]: 23.172748 GN Site status: Unused Col. ht. [m]: 0.30
-Nr.:
Altitude [m]: 1357.17 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 26/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
p..o8. % 9.0, P
0: 309 OVERBURDEN: Brownish red; Banded Iron Stone fragments _0
] BANDED IRONSTONE: Brownish yellow, fine; I
5: CALCRETE: Light brown; Banded Iron Stone fragments -5
1305 254 C
10: . GRAVEL: Brownish yellow, fine; Banded Iron Stone, Jasper _1 O
: - :
15] - F15
] =P E
-] -l I
20: CLAY: Reddish brown, very fine; _20
. v F
25: CALCRETE: White, fine; 25
] _203 CLAY: Light brown, very fine; -
30 30
355 GRAVEL: Reddish brown; Banded Ironstone, Jasper ;35
40 40
. 165 F
é ] o e DOLOMITE: Brown, fine weathered; Clay - g
< 50: e DOLOMITE: Light grey, very fine, slightly fractured 50 .%
% i T :. : |: T : weathered; brownish, clayey 5 =,
Q LT -3
55 SO 55
605 ! ! T :, : ,: T : DOLOMITE: Light grey, very fine, slightly fractured :50
1 ! o003 e clayey; brownish I
os] || | i 65
i ! ! o o
705 T I T :, : |: T : DOLOMITE: Grey, very fine fresh; :'70
75, T 75
80 oo 80
85| 2% CLLT -85
of | | chr 90
1| e T :
95 | ‘ 135)s e DOLOMITE: G ' ' 95
] | | : Grey, very fine, very fractured weathered; small -
E | I ] e cavity -
100: | | - DOLOMITE: Grey, very fine, slightly fractured fresh; '_1 00
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0067 Number: SD2-14 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.296017 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 23.96
Longitude [°]: 23.172748 || Alt. No. 2: Depth [m]: 100.00 || WL status: Static
Altitude [m]: 1357.17 || Rep. inst.. GOLD Col. ht. [m]: 0.30 || Date WL meas.: 20140121
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.: SD2-14 Date sampled: 20131016 Depth sampl. [m]: 88.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.69 Na: 21.3 Cl: 29.8 Langel.: 0.31 E.Coli:
EC: [mS/m] 57.3 K: 2.85 NO3 as N: 2.57 Aggr-Ind: 12.36 Faec. co:
TDS: 362 Si: 14.5 SO4: 214 lon-bal: 1.21 Total Co:
T. Alk.: 276 Al: <0.05 F: 0.189 CaCoa3: 308.58 SPC:
Ca: 67.3 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: 34.2 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
98.00 98.50 13.50 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 3.00 305 Steel Plain casing
0.00 20.00 254  Steel Plain casing
0.00 57.00 203  Steel Plain casing
0.00 88.00 165 Steel Plain casing
88.00 100.00 165 Steel Perforated or slotted
57.00 70.00 203 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 20131013 60 88.50 4.03 0.89
STEP TEST STEP 2 20131013 60 88.50 8.18 3.51
STEP TEST STEP 3 20131013 60 88.50 14.25 10.39
STEP TEST STEP 4 20131013 60 88.50 20.40 22.30 100 40
CONSTANT (1) 20131014 600 88.50 15.02 11.05 100 60
CONSTANT (2) 20131015 1440 88.50 15.20 12.16 100 90 472 0.05
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 7.00 CLASSO 29.00 42.00
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: 2823ACX0067 Number: SD2-14 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Latitude [°] 28.296017 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 23.96
Longitude [] 23.172748 || Alt. No. 2: Depth [m]: 100.00 || Piezometer: 0
Altitude [m]: 1357.17 || Rep. inst.: GOLD Col. ht. [mm]: 0.30 || Date WL meas.: 20140121
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 88.50 20131013 1530 20131013 2010
GOLD Constant rate test 88.50 20131014 0830 20131014 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. QIst
STEP TEST STEP 1 1530 60 88.50 4.03 0.89 4.53
STEP TEST STEP 2 1630 60 88.50 8.18 3.51 2.33
STEP TEST STEP 3 1730 60 88.50 14.25 10.39 1.37
STEP TEST STEP 4 1830 60 88.50 20.40 22.30 100 40 0.91
CONSTANT (1) 0830 600 88.50 15.02 11.05 100 60 1.36
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PUMPING TEST REPORT

Date compiled: 31/03/2014

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0067 Number: SD2-14 Site type: Borehole

Site Name/Des.: POSTMASBURG

Latitude [°] 28.296017 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 23.96
Longitude [] 23.172748 || Alt. No. 2: Depth [m]: 100.00 || Piezometer: 0
Altitude [m]: 1357.17 || Rep. inst.: GOLD Col. ht. [mm]: 0.30 || Date WL meas.: 20140121
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate 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 88.50 20131013 1530 20131013 2010
GOLD Constant rate test 88.50 20131014 0830 20131014 1930
GOLD Constant rate test 88.50 20131015 0930 20131016 1100
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 1530 60 88.50 4.03 0.89 4.53
STEP TEST STEP 2 1630 60 88.50 8.18 3.51 2.33
STEP TEST STEP 3 1730 60 88.50 14.25 10.39 1.37
STEP TEST STEP 4 1830 60 88.50 20.40 22.30 100 40 0.91
CONSTANT (1) 0830 600 88.50 15.02 11.05 100 60 1.36
CONSTANT (2) 0930 1440 88.50 15.20 12.16 100 90 1.25
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0068 Number: SD2-15 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.292804 Reg./BB.: Topo-set.: Depth [m]: 81.80
Longitude [°]: 23.148754 GN Site status: Unused Col. ht. [m]: 0.47
-Nr.:
Altitude [m]: 1349.10 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 28/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P> 9,10 .2
I 1 1 1 |
Oi l l 30 [r— CALCRETE: White, fine; _0
55 L :_5
: CALCRETE: Yellowish, fine; small Banded Iron
10: 205 254 — Stone fragments _‘10
] 53 fr— CALCRETE: White, fine; N
15] v il 15
] BANDED IRONSTONE: Light brown; Jasper, Chert - -
20: small fragments '_20
255 _ B [r— CALCRETE: Pinkish, fine; 25
] e DOLOMITE: Light grey, fine, slightly fractured; L
30‘ L :' : ': L : Calcrete 30
: | | _165 T I| . |I |I F
. | | o -
s ||| S 35
1 1 | 203 S ;
Eaw || | e 40 8
s 1 W | T =
0] ] ‘ ‘ GRAVEL: Brown; Banded Ironstone, Jasper, Chert o ?
a 45: i I fragments :45 =
] I I L
50 50
E 24 E
55 155
601 160
651 165
] : : WAD: Dark brown, fine; -
70] I 70
] | i
75] } } 175
] | \ 201/ C
80: ! ! CHERT: Dark brown, fine, very weathered; WAD 80
] I I L
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0068 Number: SD2-15 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.292804 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.90
Longitude [°]: 23.148754 || Alt. No. 2: Depth [m]: 80.44 || WL status: Static
Altitude [m]: 1349.10 || Rep. inst.:. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140305
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.: SD2-15 Date sampled: 20131021 Depth sampl. [m]: 76.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.02 Na: 19.4 Cl: 29.3 Langel.: 0.65 E.Coli:
EC: [mS/m] 57.5 K: 2.93 NO3 as N: 2.52 Aggr-Ind: 12.70 Faec. co:
TDS: 350 Si: 14.9 SO4: 222 lon-bal: 0.61 Total Co:
T. Alk.: 282 Al: <0.05 F: 0.442 CaCoa3: 315.01 SPC:
Ca: 67.9 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: 354 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
79.00 83.00 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 3.00 305 Steel Plain casing
0.00 24.00 254  Steel Plain casing
0.00 29.00 203  Steel Plain casing
29.00 47.00 203 Steel Perforated or slotted
0.00 64.00 165 Steel Plain casing
64.00 82.00 165 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 20131019 60 76.80 5.14 0.42
STEP TEST STEP 2 20131019 60 76.80 10.12 1.27
STEP TEST STEP 3 20131019 60 76.80 15.13 2.19
STEP TEST STEP 4 20131019 60 76.80 20.00 3.23 100 5
CONSTANT (1) 20131020 1440 76.80 20.05 3.36 100 30
CONSTANT (2) 20140305 4320 76.80 20.08 3.58 100 720 12360 0.05
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 24 10.00 CLASSO0 18.00 30.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
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PUMPING TEST REPORT Date compiled: 17/04/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0068 Number: SD2-15 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Latitude [°] 28.292804 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.90
Longitude [] 23.148754 || Alt. No. 2: Depth [m]: 80.44 || Piezometer: 0
Altitude [m]: 1349.10 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140305
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
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 Constant rate test 59.15 20140305 1110 20140308 2310
. Disch. Rec.
TESTING DETAILS: Durat. Depthto rate[l/s] Drawd. Recov. Dur. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?2d] [m/d] Storat. QIst
CONSTANT (2) 1410 4320 76.80 20.08 3.58 100 720 5.61
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PUMPING TEST REPORT

Date compiled: 17/04/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0068 Number: SD2-15 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Latitude [°] 28.292804 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 15.90
Longitude [] 23.148754 || Alt. No. 2: Depth [m]: 80.44 || Piezometer: 0
Altitude [m]: 1349.10 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140305
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 76.80 20131019 1330 20131019 1735
GOLD Constant rate test 76.80 20131020 0700 20131021 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. QIst
STEP TEST STEP 1 1330 60 76.80 5.14 0.42 12.24
STEP TEST STEP 2 1430 60 76.80 10.12 1.27 7.97
STEP TEST STEP 3 1530 60 76.80 15.13 2.19 6.91
STEP TEST STEP 4 1630 60 76.80 20.00 3.23 100 5 6.19
CONSTANT (1) 0700 1440 76.80 20.05 3.36 100 30 5.97
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Borehole Construction and Geological Log Date compiled: 11/04/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0074 Number: SD2-16 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.288158 Reg./BB.: Topo-set.: Depth [m]: 97.00
Longitude [°]: 23.163097 GN Site status: Unused Col. ht. [m]: 0.35
-Nr.:
Altitude [m]: 1352.45 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain/ perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 20/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
T U LU I S 4
0: . Fsl OVERBURDEN: Brownish red; _O
55 [ ] GRAVEL: Yellowish brown; Calcrete 5
N I CALCRETE: White, fine; B
105 CALCRETE: Brown; & Gravel, Banded Ironstone, Jasper _10
] — CALCRETE: Brownish white, fine; & Banded Ironstone -
15: 381 305 CALCRETE: Brownish yellow; & Gravel, (Banded Ironstone, _‘15
n Jasper, Quartz) -
20: v CALCRETE: Brownish white, fine clayey, & Banded Ironstone -20
N 254 I CALCRETE: Brownish yellow clayey; & Gravel, Banded N
25: = Ironstone, Jasper -_25
] L —
B CALCRETE: White, fine clayey, & Banded Ironstone, Jasper |-
] CALCRETE: Brownish yellow clayey; & Gravel, Banded l-
30] [ | 3 30
. L - | | CmAnI_SC“IJQnESTEé:\SBpreorwnish white, fine clayey; & Banded Ironstone -
35: 165 GRAVEL: Light brown clayey; Banded Ironstone, Jasper, Chert 35
] 203 :
401 = 40
. GRAVEL: Greyish brown; Banded Ironstone, Jasper, Chert, -
] large fragments o
= 45 H45 o
AN T I @
ES) . . GRAVEL: Brownish yellow; Banded Ironstone, Jasper, Chert - -%
Y = (50 =
1 - 2
55+ - 65
] . o
601 2 : -60
] - o
65 = 65
] el o
. - o
70] - 70
4 i H el N
] e CLAY: Yellow, very fine; N
75 || e 75
1 I I Eaiiay N
80 ‘ ‘ WAD: Dark brown, very fractured cross-bedded; 80
i ‘ ‘ I
] I I F
. 203 -
85 B -85
1 I I o
] | i N
90 | 90
] | i N
] I I F
95: ‘ ‘ 301/p __95
prmm——
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MANAGEMENT RECOMMENDATIONS

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Ide

ntifier: 2823ACX0074 Number:

SD2-16

Site Name/Descr.: POSTMASBURG WELLFIELD

Site type: Borehole

Latitude [°]: 28.288158
Longitude [°]: 23.163097
Altitude [m]: 1352.45

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

165 || Water lev. [m]: 19.40
97.00 || WL status: Static
0.35 Date WL meas.: 20140121

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

EXISTING EQUIPMENT:

USE APPLICATION:

Page 1

—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.: SD2-16 Date sampled: 20131130 Depth sampl. [m]: 88.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.71 Na: 20 Cl: 26.7 Langel.: 0.28 E.Coli:
EC: [mS/m] 58 K: 2.81 NO3 as N: 2.09 Aggr-Ind: 12.33 Faec. co:
TDS: 372 Si: 14.6 SO4: 16.7 lon-bal: -0.41 Total Co:
T. Alk.: 284 Al: <0.05 F: 0.158 CaCoa3: 297.01 SPC:
Ca: 59.2 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: 36.3 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
97.00 97.50 30.00 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 32.00 305 Steel Plain casing
0.00 48.00 254  Steel Plain casing
0.00 76.00 203 Steel Plain casing
0.00 73.00 165 Steel Plain casing
73.00 97.00 165 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 20131027 60 88.50 5.47 0.35
STEP TEST STEP 2 20131027 60 88.50 11.40 1.05
STEP TEST STEP 3 20131027 60 88.50 16.12 1.86
STEP TEST STEP 4 20131027 60 88.50 20.18 3.25 100 2
CONSTANT 20131028 4320 88.50 20.04 5.84 100 3 892 0.05
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 10.00 CLASSO0 23.50 36.00
Note: 1. Produciton borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
&3 EGolder  Fax 012-364 4001
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier:

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

2823ACX0074 Number:

SD2-16

Site type: Borehole

Time [min]

Latitude [°] 28.288158 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 19.40
Longitude [] 23.163097 || Alt. No. 2: Depth [m]: 97.00 || Piezometer: 0
Altitude [m]: 1352.45 || Rep. inst.: GOLD Col. ht. [mm]: 0.35 || Date WL meas.: 20140121
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
- | | | | | | |
] | | | | [
o Y S e —_——— === — JE [ |
] 1 R
e el Ul S B s b B
s L L
T i A
[] - | | | | | | |
A — e B e i R
9 : | | | | | | |
O 4 | | | | | | |
R B teooe- e i
: ~~a | | | | | | |
Sy T
] 1 L
) & & T & & E&Thd
3 & 8 § 8 B8R
— - N ™ oM <

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 88.50 20131027 1505 20131027 1907
GOLD Constant rate test 88.50 20131028 0750 20131031 0753
. 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 1505 60 88.50 5.47 0.35 15.63
STEP TEST STEP 2 1605 60 88.50 11.40 1.05 10.86
STEP TEST STEP 3 1705 60 88.50 16.12 1.86 8.67
STEP TEST STEP 4 1805 60 88.50 20.18 3.25 100 2 6.21
CONSTANT 0750 4320 88.50 20.04 5.84 100 343
o Golder Associates Africa, Pretoria
--'-%T.—f“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
ég‘ FGolder  Fax012-364 4001
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Borehole Construction and Geological Log

Date compiled: 19/12/2013

BASIC SITE INFORMATION:

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

Site Identifier: 2823ACX0069 Number: SD2-16M

Site type: Borehole

Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.288303 Reg./BB.: Topo-set.: Depth [m]: 74.00
Longitude [°]: 23.163341 GN Site status: Unused Col. ht. [m]: 0.61
-NI..
Altitude [m]: 1352.48 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 02/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
| DL S L A
OE I I OVERBURDEN: Brownish red, fine; .0
2] |
E CALCRETE: White, fine; L
E 5
63 L
& -
103 H10
12_5 CALCRETE: Brownish white, fine fractured; Banded |
1 E Iron Stone u
o 305 254 |_| CALCRETE: White, fine; 15
16§ B |_ CALCRETE: Brownish white, fine; Banded Iron Stone |
184 —
E CALCRETE: Brownish, fine, slightly clayey; L
20- v — 20
225 — :
2 — 25
26§ o GRAVEL: ; Banded Iron Stone, Chert, Jasper - -
28§ -afls- small fragments B
309 4 H - 130
327 ~ :
E - B
= 343 | I ol W]
£ 36] ‘ ‘ - g
£ 38 | \ - _ -
& E | i 2/ - GRAVEL: Reddish brown; Banded Iron Stone, Chert, I —_
[a] 40; i i e —— T] Jasper - large fragments 40 .i.
42—5 | | - - GRAVEL: Brownish; Banded Iron Stone, Chert, L
4494 254 |! = - Jasper o
1 \ - 145
aey | - :
48§ | I - i
sof || b 50
52 i i - i
547 - i
E | I 65
563 | i : -
5 ; . B
60§ ] [ —ulm— GRAVEL: Brownish yellow, coarse; Banded Iron -60
62—5 sl Stone, Chert, Jasper :
E e L
64 - C
661 203 .- ._65
E e -
68; - L
704 - 70
723 - L
E e I
743
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0070 Number: SD2-17 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.320661 Reg./BB.: Topo-set.: Depth [m]: 59.60
Longitude [°]: 23.123741 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1339.81 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 30/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P8 9t .8
OE 254 OVERBURDEN: White, fine; ;0
2] -2
4 |4
3 o
8] 165 &
10 -10
12_: CLAY: Light brown, very fine; :_12
] v :
14§ _ CALCRETE: White, fine; 514
163 16
18] q2iis — F18
202 : : 1 e DOLOMITE: Brownish grey, very fine weathered :_20
e ‘ ‘ ':':':': fractured; E
227 | | o F22
E | ‘ St g
24 I s 24
26 l l S 26
Eoef || | T 28 F
£ .o 2| l LOLT -t
3305 2/ o o ._30 =
SIE | \ s 0=y
O 32 ‘ ‘ = — 32 =
E | I T TTT o
347 \ \ e 34
6] | T 36
e || e 38
407 i i e F40
42—5 } } 8l E:E:E::.: DOLOMTE: Grey, very fine, very fractured; 5'42
B p— TTTT E
44; ! ! TTTT DOLOMITE: Grey, very fine fresh; F 4
6] | T 46
48 ! ! i F48
sof || = 50
52 | | CITT 52
54 | \ o 54
= | | T T 1T -
561 i i LoTT 156
s8f || S 58
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0070 Number: SD2-17 Site type: Borehole
Distr./Farm No.: Site Name/Descr.:. POSTMASBURG WELLFIELD
Latitude [°]: 28.320661 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 12.96
Longitude [°]: 23.123741 || Alt. No. 2: Depth [m]: 59.60 || WL status: Static
Altitude [m]: 1339.81 || Rep. inst.. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140121
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.: SD2-17 Date sampled: 20131018 Depth sampl. [m]: 52.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.63 Na: 211 Cl: 29.2 Langel.: 0.25 E.Coli:
EC: [mS/m] 57.3 K: 3.99 NO3 as N: 2.02 Aggr-Ind: 12.30 Faec. co:
TDS: 374 Si: 14.6 SO4: 19.9 lon-bal: 3.94 Total Co:
T. Alk.: 272 Al: 0.05 F: <01 CaCoa3: 318.40 SPC:
Ca: 68.6 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: 35.8 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
19.00 19.50 0.20 Notch (V- or U-notch)
32.00 32.50 2.00 Notch (V- or U-notch)
43.00 43.50 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 3.00 254  Steel Plain casing
0.00 17.00 165 Steel Plain casing
17.00 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[m?d] Storage Comment
STEP TEST STEP 1 20131016 60 52.80 3.04 1.53
STEP TEST STEP 2 20131016 60 52.80 6.05 2.82
STEP TEST STEP 3 20131016 60 52.80 10.05 8.96
STEP TEST STEP 4 20131016 60 52.80 16.20 18.90 100 20
CONSTANT 20131017 1440 52.80 15.04 9.43 100 960 191 0.05
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 20 5.00 CLASSO 17.30 30.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823ACX0070 Number: SD2-17

Site Name/Des.: POSTMASBURG

Site type: Borehole

Latitude [°] 28.320661 || Alt. No. 1: Diam. [mm]:
Longitude [] 23.123741 || Alt. No. 2: Depth [m]:
Altitude [m]: 1339.81 || Rep. inst.: GOLD Col. ht. [mm]:

165 || Water lev. [m]: 12.96
59.60 || Piezometer: 0
0.50 || Date WL meas.: 20140121

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

[

Multirate Test

N N B

W o N

Water level in [m]
AT L T

Time [min]

ERNRY R NRNIRIIIT
FEETTEEEIETEIE T

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 52.80 20131016 1420 20131016 1840
GOLD Constant rate test 52.80 20131017 0900 20131019 0100
. 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 1420 60 52.80 3.04 1.53 1.99
STEP TEST STEP 2 1520 60 52.80 6.05 2.82 2.15
STEP TEST STEP 3 1620 60 52.80 10.05 8.96 1.12
STEP TEST STEP 4 1720 60 52.80 16.20 18.90 100 20 0.86
CONSTANT 0900 1440 52.80 15.04 9.43 100 960 1.59
o Golder Associates Africa, Pretoria
"f—“? P O Box 13776, Hatfield, 00285
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Borehole Construction and Geological Log Date compiled: 19/12/2013

BASIC SITE INFORMATION: Site Identifier: 2823ACX0071 Number: SD2-18 Site type: Borehole

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

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

Latitude [°]: 28.287230 Reg./BB.: Topo-set.: Depth [m]: 73.00
Longitude [°]: 23.147742 GoNF - Site status: Unused Col. ht. [m]: 0.44
Altitude [m]: 1345.35 Site purp.: Observation Diam. [mm]: 254
Coord. acc.: Accurate to within 1 units 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

Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm]
Screen / Mesh Screen v Waterlevel measured: 30/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
? 0.05 01 0 2 4
| AP v T
0§ tm CALCRETE: White, fine; _0
2_5 I CALCRETE: Greyish, fine fractured; Chert, Dolomite :
= CALCRETE: Pinkish, fine fractured; Chert
6 — 15
= CALCRETE: Pinkish grey, fine, slightly fractured; Chert, N
8 Dolomite |
1 Oé _ CALCRETE: Pinkish, fine; _1 0
12] v 3
147 L L
| 15
16: DOLOMITE: Light fine fi B
E : Light grey, very fine fractured; L
18 k
207 20
22] -
2 ; WAD: Dark brown, fine; _25
26§ DOLOMITE: Greyish brown, very fine, very weathered L
2 E fractured; L
304 30
32] -
é 3 E DOLOMITE: Light grey, very fine, slightly fractured; 135 g
= 364 24 ke
B ol -
o 38 -
Q A P
407 F40
42_5 0.1k B
445 p— DOLOMITE: Light grey, very fine, slightly fractured L
E fractured; _45
467 i
48] a
504 50
52] -
54 .
| 155
563 i
58 i
604 60
62_: 011 DOLOMITE: Light grey, very fine, very fractured N
E calcareous;
= j— I
645 DOLOMITE: Li i
E : Light grey, very fine, slightly fractured 165
665 fractured; I
68 :
704 70
72] -
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MANAGEMENT RECOMMENDATIONS

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0071 Number:

Site Name/Descr.. POSTMASBURG

SD2-18

Site type: Borehole

Page 1

Latitude [°]: 28.287230 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 11.97
Longitude [°]: 23.147742 || Alt. No. 2: Depth [m]: 73.00 || WL status: Static
Altitude [m]: 1345.35 ||Rep. inst.: GOLD Col. ht. [m]: 0.44 || Date WL meas.: 20140121
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application: Domestic - all purposes
WATER CHEMISTRY:
Sample No.: SD2-18 Date sampled: 20130930 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.3 Na: 76.1 Cl: 322t Langel.: 0.11 E.Coli:
EC: [mS/m] 141 1 K: 5.87 NO3 as N: 2.23 Aggr-Ind: 12.23 Faec. co:
TDS: 1080 Si: 12.8 SO4: 70.9 lon-bal: -0.74 Total Co:
T. Alk.: 278 Al: <0.05 F: 0.165 CaCoOa3: 629.37 SPC:
Ca: 124 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: 778 1 Mn: 1.02 | 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
43.00 43.50 0.10 Notch (V- or U-notch)
63.00 63.50 0.10 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
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
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Borehole Construction and Geological Log

Date compiled: 19/12/2013

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823ACX0072 Number:

Site Name/Des.: POSTMASBURG

SD2-19

Site type: Borehole

Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.330032 Reg./BB.: Topo-set.: Depth [m]: 61.00
Longitude [°]: 23.097718 GN Site status: Unused Col. ht. [m]: 0.53
-Nr.:
Altitude [m]: 1324.82 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 02/10/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P00 9t |
04 254 CALCRETE: White, fine; a
2 | = — 2
4 — 4
6; | 165 L f—6
85 L ;8
10 — £10
12—; B CLAY: Brownish yellow, very fine; ;12
144 ] 14
E ‘ 1 165 e CALCRETE: Brownish yellow clayey; Banded Iron |
1 6% i i Bl . Stone fragments 5_1 6
18] A F18
] DOLOMITE: Grey, very fine, slightly fractured; F
204 ;—20
22_E QUARTZITE: Pinkish grey, fine, slightly :_22
E fractured; F
244 ;—24
26 126
—. 28] 28 o
E 7 F &
£ 304 20 165 302
2 = — o =
8 32—; ;—32 E
34§ ;—34
36§ DIAMICTITE: Pinkish grey, fine, slightly ;36
38§ fractured; 2_38
407 F40
42_E DOLOMTE: Pinkish grey, fine, slightly 542
E fractured; Interbedded Dolomite/Jaspelite E
44 F44
. | | F
46 | i ;—46
48] ! ! F48
50 i i F50
52] ; 1% 52
54 | \ 54
3 | | -
56§ | I ;—56
se] | | 56
wof ||
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0072 Number: SD2-19 Site type: Borehole
Distr./Farm No.: Site Name/Descr.. POSTMASBURG
Latitude [°]: 28.330032 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 17.70
Longitude [°]: 23.097718 || Alt. No. 2: Depth [m]: 61.70 || WL status: Static
Altitude [m]: 1324.82 ||Rep. inst.: GOLD Col. ht. [m]: 0.53 || Date WL meas.: 20140121
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.: SD2-19 Date sampled: 20131002 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.49 Na: 315 Cl: 104 Langel.: -0.07 E.Coli:
EC: [mS/m] 7567 K: 5.47 NO3 as N: 20.3 Aggr-Ind: 11.98 Faec. co:
TDS: 482 Si: 4.59 SO4: 28.7 lon-bal: 0.76 Total Co:
T. Alk.: 166 Al: <0.05 F: 0.303 CaCoOa3: 346.71 SPC:
Ca: 75 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: 38.8 Mn: 0.38 ! 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
0.00 0.00 0.00010 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 13.00 165 Steel Plain casing
13.00 19.00 165 Steel Perforated or slotted
19.00 43.00 165 Steel Plain casing
43.00 61.00 165 Steel Perforated or slotted
0.00 2.00 254  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 20140121 60 56.00 0.62 23.22
STEP TEST STEP 2 20140121 20 56.00 0.70 37.71 1821 52 120
PUMP INLET 20140121 2 56.00 0.16 38.30
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PUMPING TEST REPORT

Date compiled: 31/03/2014

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0072 Number: SD2-19

Site Name/Des.: POSTMASBURG

Site type: Borehole

Latitude [°] 28.330032 || Alt. No. 1: Diam. [mm]:
Longitude [] 23.097718 || Alt. No. 2: Depth [m]:
Altitude [m]: 1324.82 || Rep. inst.: GOLD Col. ht. [mm]:

165 || Water lev. [m]: 17.70
61.70 || Piezometer: 0
0.53 || Date WL meas.: 20140121

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

Multirate Test

Water level in [m]

R OO R L UL L A /UL UL

52

L

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 56.00 20140121 1320 20140121 1640

. 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 1320 60 56.00 0.62 23.22 0.03
STEP TEST STEP 2 1420 20 56.00 0.70 3771 1821 52 120 0.02
PUMP INLET 1640 2 56.00 0.16  38.30 0.00
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Borehole Construction and Geological Log Date compiled: 19/12/2013

BASIC SITE INFORMATION: Site Identifier: 2823ACX0054 Number: SD2-2 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.317828 Reg./BB.: Topo-set.: Depth [m]: 74.00
Longitude [°]: 23.117227 GN Site status: Unused Col. ht. [m]: 0.55
-NI..
Altitude [m]: 1339.53 Site purp.:  Production (water supply) Diam. [mm]: 254
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm]
Screen/ Mesh Screen v Waterlevel measured: 22/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
9 P L
04 | — 0
B 254} CALCRETE: White, fine; I
2 F — :
: — 5
6 — :
83 L
10] — 10
12—% CALCRETE: Light grey, fine; Gravel -
1 E BANDED IRONSTONE: Brownish yellow, fine, 15
16§ I I \ slightly fractured; :
18] — \ -
E CALCRETE: White, fine; 3
207 fnes 20
E L
227 BANDED IRONSTONE: Brownish yellow, fine, 3
2 = slightly fractured; :
E 25
26§ CALCRETE: Yellowish, fine clayey; -
284 3
30§ CLAY: Light brown, very fine; 30
2 5
£ 34 35 9
= 365 254 -
B 381 =
[TENE 40 3
0 40] 40 2
42 B
44 B
463 45
483 v s
50 50
521 i
54; DOLERITE: Brownish grey, fine to medium 55
56§ fractured weathered; B
583 i
603 60
62_5 DOLERITE: Dark grey, fine to medium, very u
B Oi's fractured; B
6 ] | -5
665 DOLERITE: Dark grey, fine to medium, slightly - 5
68; fractured fresh; :
70 70
72] i
7 =
COMMENT: = Golder Associates Africa, Pretoria
JF‘._? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Golder  Fax 012-364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823ACX0054 Number:
Site Name/Descr.. POSTMASBURG

SD2-2

Site type: Borehole

Latitude [°]: 28.317828 || Alt. No. 1: Diam. [mm]: 254 || Water lev. [m]: 20.24
Longitude [°]: 23.117227 || Alt. No. 2: Depth [m]: 74.00 || WL status: Static
Altitude [m]: 1339.53 ||Rep. inst.: GOLD Col. ht. [m]: 0.55 || Date WL meas.: 20140121

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:

Page 1
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' Golder

Sample No.: SD2-2 Date sampled: 20130822 Depth sampl. [m]: 0 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.91 Na: 19 Cl: 28.7 Langel.: 0.04 E.Coli:
EC: [mS/m] 37 K: 2.61 NO3 as N: 2.52 Aggr-Ind: 12.04 Faec. co:
TDS: 278 Si: 20.9 SO4: 251 lon-bal: 1.53 Total Co:
T. Alk.: 144 Al: 0.07 F: 0.351 CaCoOa3: 182.74 SPC:
Ca: 37.8 Fe: 0.06 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: 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

64.00 64.50 0.00 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 3.00 254  Steel Plain casing

o Golder Associates Africa, Pretoria
e P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000
Fax: 012 - 364 4001
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0055 Number: SD2-3 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.318590 Reg./BB.: Topo-set.: Depth [m]: 118.00
Longitude [°]: 23.142107 GN Site status: Unused Col. ht. [m]: 0.48
-Nr.:
Altitude [m]: 1351.84 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units Use applic.: Domestic - all purposes Drain. reg.: D73A
Coord. meth.:  Altimeter 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: 23/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
?...?...1|0 0...1|0...20
0; . .<_305 |_ CALCRETE: White, fine; :0
5 — 5
104 — 10
-] 305 254 -
15 — | H15
| v CALCRETE: Light brown, fine; -
207 ol11/s 20
] . CLAY: Yellowish brown, very fine; Gravel (Banded Iron F
255 Stone, Chert, Jasper) :_25
305 8 - : GRAVEL: ; Banded Iron Stone, Chert, Jasper fragments 5_30
E B CALCRETE: White, fine; :
35: CALCRETE: Yellowish white, fine clayey; -35
; GRAVEL: Light brown, slightly clayey; -
40- F40
45 254 k45
50 50
] i GRAVEL: ; Banded Iron Stone, Chert, Jasper larger o
g 555 i fragments-clayey :_55 g
=" . - - e
c _ o =
‘% 60: == GRAVEL: Brownish grey, slightly clayey; Banded Iron Stone, -50 z
=) 7 Shert, Jasper large fragments o i
655 T i dars GRA|\|/FL: BrO\t/vnish grey; Banded Iron Stone, Chert, Jasper 165
7] | | B = small fragments F
705 i i 2/s - :I : |: - : DOLOMITE: Light grey, very fine fractured; :—70
75; | I = ﬁ;ﬁ;'_";'_";: DOLOMITE: Light grey, very fine, very fractured; 75
] i i o o DOLOMITE: Light grey, very fine fractured;, -
80: | | L :' : ': L : DOLOMITE: Light grey, very fine, very fractured chert -80
E 203 | | 165 :,:,:,'I, rich; Calsite E
85; — ! ! - ! :' : ': ' : DOLOMITE: Light grey, very fine, very fractured chert - S
| 1 II T II II nCh, -
| | | TTTT -
90; | | T DOLOMITE: Light grey, very fine fractured, 5_90
95- : | 100/ = DOLOMITE: Light grey, fine, very fractured chert fich: 95
- | S F
. OO 100
100§ : : e DOLOMITE: Light grey, very fine, slightly fractured; F
1057 || e -105
| 6l/s I :. : .: T : o
1 10§ 165 — : o o DOLOMITE: Light grey, very fine, very fractured; :1 10
1 15; : :: : :: : : DOLOMITE: Light grey, very fine, slightly fractured fresh; :_1 15
. older Associates Alrica, rFretoria
COMMENT: o Golder A iates Africa, Pretori
. = 0OX , hatiielq,
’F? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
éj‘g EGolder Fax 012-364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823ACX0055 Number: SD2-3 Site type: Borehole
Distr./Farm No.: Site Name/Descr.: POSTMASBURG WELLFIELD

Latitude [°]: 28.318590 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.54
Longitude [°]: 23.142107 || Alt. No. 2: Depth [m]: 118.00 || WL status: Static
Altitude [m]: 1351.84 || Rep. inst.. GOLD Col. ht. [m]: 0.48 || Date WL meas.: 20140121
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:

le/l:)r;]%f Inst.: Pulley Diam. [mm]: Site Status:  Unused

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

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

WATER CHEMISTRY:

Sample No.: SD2-3 Date sampled: 20130823 Depth sampl. [m]: 0 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.51 Na: 22 Cl: 25.6 Langel.: 0.10 E.Coli:

EC: [mS/m] 56.2 K: 3.08 NO3 as N: 1.75 Aggr-Ind: 12.14 Faec. co:

TDS: 342 Si: 16.6 SO4: 201 lon-bal: 2.44 Total Co:

T. Alk.: 274 Al: <0.05 F: 0.158 CaCoa3: 302.79 SPC:

Ca: 63 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
Mg: 35.4 Mn: <0.05 1 Valus excosds recammendsd minimum Imi | Value exceeds mmimim alowable it

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)
99.00 99.50 10.00 Notch (V- or U-notch)
110.00 110.50 6.00 Notch (V- or U-notch)
68.00 68.50 0.30 Notch (V- or U-notch)
73.00 73.50 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 2.00 305 Steel Plain casing
0.00 29.00 254  Steel Plain casing
0.00 64.00 203 Steel Plain casing
0.00 64.00 165 Steel Plain casing
64.00 106.00 165 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 20130905 60  100.80 5.08 2.50
STEP TEST STEP 2 20130905 60  100.80 10.10 9.33
STEP TEST STEP 3 20130905 60  100.80 15.08 16.38
STEP TEST STEP 4 20130905 60  100.80 20.11 24.38 100 30
CONSTANT 20130906 2880  100.80 20.10 18.68 100 480 898 0.05
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 CLASSO0 28.73 40.00

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

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

\ Tel: 012 - 364 4000
éJA Golder  Fax 012364 4001
17 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0055 Number: SD2-3 Site type: Borehole

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

Latitude [°] 28.318590 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.54
Longitude [] 23.142107 || Alt. No. 2: Depth [m]: 118.00 || Piezometer: 0
Altitude [m]: 1351.84 || Rep. inst.: GOLD Col. ht. [mm]: 0.48 || Date WL meas.: 20140121

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

Multirate Test

Water level in [m]

Time [min]

Constant Rate Test

o T e RS -
I os-e f
i e oo e-
o e IREEEEE
e i
L4 T L o __#_
— T | | | | |
Q7
g TN omoe-
S o N _________ L ___ [E S B F
] | | | | |
T -
385 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
‘ 8 § 8 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 100.80 20130905 1100 20130905 1530
GOLD Constant rate test 100.80 20130906 0730 20130908 1530
. 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 60 100.80 5.08 2.50 2.03
STEP TEST STEP 2 1200 60 100.80 10.10 9.33 1.08
STEP TEST STEP 3 1300 60 100.80 15.08 16.38 0.92
STEP TEST STEP 4 1400 60 100.80 20.11 24.38 100 30 0.82
CONSTANT 0730 2880 100.80 20.10 18.68 100 480 1.08

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

\- Tel: 012 - 364 4000
éJA Golder  Frax 012-364 4001
L7 Associates Project No.: 11613568
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Borehole Construction and Geological Log Date compiled: 19/12/2013

BASIC SITE INFORMATION: Site Identifier: 2823ACX0056 Number: SD2-4 Site type: Borehole

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

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

Latitude [°]: 28.329855 Reg./BB.: Topo-set.: Depth [m]: 74.00
Longitude [°]: 23.092867 GoNF - Site status: Unused Col. ht. [m]: 0.41
Altitude [m]: 1320.11 Site purp.: Observation Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units Use applic.: 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

Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 22/08/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
L3, T
05 254 | CALCRETE: Yellowish white, fine; 0
2 I I<— — :
: — 5
6 — 3
8; -
1 Oé I CALCRETE: White, fine; 10
e — -
E v CALCRETE: Light brown, fine clayey; 15
1 6§ GRAVEL: Light brown, very fine; Clay L
187 -
20% 165 CALCRETE: Light brown, fine clayey; 20
223 B i
2 ; DOLOMITE: Light grey, very fine weathered 25
26§ fractured; r
28] -
305 254 DOLOMITE: Light grey, very fine, slightly 1-30
32_5 fractured fresh; E
£ 3 35 9
< 363 -
o 384 -
[TENE 40 3
0 40] F40 2
42 -
44] 3
o | 45
s [l :
50 i i 165 50
52] ‘ ‘ i
= | | -
Soc I I (55
56§ I I L
5 E | I i
605 ] [ DOLOMTE: Light grey, very fine, slightly _60
62—; fractured fresh; N
64 3
E 65
663 165 :
68 -
705 70
72] i
7 =
COMMENT: B Golder Associates Africa, Pretoria
--"i'f‘_"? P O Box 13776, Hatfield, 00285
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0056 Number: SD2-4 Site type: Borehole
Distr./Farm No.: Site Name/Descr.. POSTMASBURG
Latitude [°]: 28.329855 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.38
Longitude [°]: 23.092867 || Alt. No. 2: Depth [m]: 74.00 || WL status: Static
Altitude [m]: 1320.11 ||Rep. inst.: GOLD Col. ht. [m]: 0.41 || Date WL meas.: 20140122
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: Observation
—Engine: Consumer:
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-4 Date sampled: 20130822 Depth sampl. [m]: 62.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.13 Na: 25.8 Cl: 43.9 Langel.: 0.61 E.Coli:
EC: [mS/m] 63.7 K: 5.57 NO3 as N: 2.56 Aggr-Ind: 12.68 Faec. co:
TDS: 404 Si: 9.62 SO4: 271 lon-bal: -6.38 Total Co:
T. Alk.: 347 Al: <0.05 F: 0.389 CaCoOa3: 330.40 SPC:
Ca: 41.1 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: 55.4 Mn: 0.29 T ! 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 2.00 254  Steel Plain casing
0.00 42.00 165 Steel Plain casing
42.00 60.00 165 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 20140122 60 62.00 0.54 32.97
STEP TEST STEP 2 20140122 15 62.00 0.64 47.88 36.50 24 120
PUMP INLET 20140122 3 62.00 0.13 48.62
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
E Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0056 Number: SD2-4 Site type: Borehole

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

Latitude [°] 28.329855 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 13.38
Longitude [] 23.092867 || Alt. No. 2: Depth [m]: 74.00 || Piezometer: 0
Altitude [m]: 1320.11 || Rep. inst.: GOLD Col. ht. [mm]: 0.41 || Date WL meas.: 20140122

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

Multirate Test

1
2
2
2
2
2

PP T P PP P |'h.

u$

3

R

363

Water level in [m]

RIS

4

|‘||(P|

R

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 62.00 20140122 1000 20140122 1315
. 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 62.00 0.54 3297 0.02
STEP TEST STEP 2 1100 15 62.00 0.64 4788 3650 24 120 0.01
PUMP INLET 1315 3 62.00 0.13  48.62 0.00
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285

? Tel: 012 - 364 4000
EGolder rax012-364 4001
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0057 Number: SD2-5 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.327050 Reg./BB.: Topo-set.: Depth [m]: 104.00
Longitude [°]: 23.139120 GN Site status: Unused Col. ht. [m]: 0.67
-NI..
Altitude [m]: 1348.07 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 03/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
...t P MR..F
OE . . 309 |_ CALCRETE: White, fine; :0
5] ‘—‘ 5
] CALCRETE: Brownish white, fine clayey; -
| I -
10; GRAVEL: Light brown; Clay, Banded Iron Stone, Chert, Jasper :1 0
- 305 v [l E
1 5; CALCRETE: Light brown, fine; Clay :1 5
205 - GRAVEL: Clayey; Large fragment Banded Iron Stone, Chert, ;20
] . Jasper B
257 - F25
] - o
307 1 I e GRAVEL: Slightly clayey; Banded Iron Stone, Chert, Jasper 30
| o large fragments »
-] 165 -
357 203 - 35
] .- o
405 il CLAY: Reddish b fi :40
: eadals rown, fine;
] -l GRAVEL: Slightly clayey; Banded Iron Stone, Chert, Jasper -
45 - 45
—_ ] .- F o
é 507 254 .2/s - CLAY: Red, very fine; 50 @
< ] 5 o CLAY: Yellowish, fine; F '%
Q. ] ] CLAY: Brownish yellow; Calcrete, small fragments gravel —_—
g 55 e 55 3
] GRAVEL: Light brown, slightly clayey; Banded Iron Stone, I
60: Chert, Jasper fragments :60
657 F65
70] 70
] g | I GRAVEL: Light brown, slightly clayey; Banded Iron Stone, -
] | i Chert, Jasper large fragments I
75 | =75
] | i F
80: ‘ ‘ e GRAVEL: Slightly clayey, Banded Iron Stone, Chert, Jasper 80
N ‘ ‘ el small fragments I
- | | -
85 Ll tes - -85
1 203 |l I— - -
] — I - -
90 | \ 90
7] ‘ ‘ CHERT: Dark brown, very fine weathered; -
95 ! \ 414 Fos
| | i »
] prm— C
100 ! ! F100
] | i o
105° | 105
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Distr./Farm No.:

Site Identifier: 2823ACX0057 Number:
Site Name/Descr.. POSTMASBURG

SD2-5

Site type: Borehole

Latitude [°]: 28.327050 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.57
Longitude [°]: 23.139120 || Alt. No. 2: Depth [m]: 104.00 || WL status: Static
Altitude [m]: 1348.07 ||Rep. inst.: GOLD Col. ht. [m]: 0.67 || Date WL meas.: 20140121
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.: SD2-5 Date sampled: 20130909 Depth sampl. [m]: 100.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.78 Na: 17.6 Cl: 294 Langel.: 0.06 E.Coli:
EC: [mS/m] 44.2 K: 2.57 NO3 as N: 2.53 Aggr-Ind: 12.07 Faec. co:
TDS: 308 Si: 7.63 SO4: 23 lon-bal: 0.85 Total Co:
T. Alk.: 181 Al: <0.05 F: 0.194 CaCoOa3: 218.76 SPC:
Ca: 435 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: 26.8 Mn: 0.33 1 ! 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
97.00 97.50 4.00 Notch (V- or U-notch)
52.00 52.50 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 29.00 254  Steel Plain casing
0.00 71.00 203  Steel Plain casing
0.00 68.00 165 Steel Plain casing
68.00 105.00 165 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [m] [min] T [m2%d] Storage Comment
STEP TEST STEP 1 20130909 60 100.80 0.84 8.40
STEP TEST STEP 2 20130909 60 100.80 1.82 45.84
STEP TEST STEP 3 20130909 10 100.80 2.54 83.90 100 110
PUMP INLET 20130909 20 100.80 1.24 85.24
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
=7 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: 2823ACX0057 Number: SD2-5 Site type: Borehole

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

Latitude [°] 28.327050 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.57
Longitude [] 23.139120 || Alt. No. 2: Depth [m]: 104.00 || Piezometer: 0
Altitude [m]: 1348.07 || Rep. inst.: GOLD Col. ht. [mm]: 0.67 || Date WL meas.: 20140121

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

Multirate Test

25—

T T T

Water level in [m]
~ [o2] [o1)
IY‘III?III‘{‘III%IIIY‘

-

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 100.80 20130909 1400 20130909 1800
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 1400 60 100.80 0.84 8.40 0.10
STEP TEST STEP 2 1500 60 100.80 182 4584 0.04
STEP TEST STEP 3 1600 10 100.80 2,54  83.90 100 110 0.03
PUMP INLET 1800 20 100.80 124 8524 0.01

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

: Tel: 012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 19/12/2013

BASIC SITE INFORMATION: Site Identifier: 2823ACX0058 Number: SD2-6 Site type: Borehole

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

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

Latitude [°]: 28.324972 Reg./BB.: Topo-set.: Depth [m]: 89.00
Longitude [°]: 23.150426 GoNF - Site status: Unused Col. ht. [m]: 0.43
Altitude [m]: 1353.38 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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

Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen / Mesh Screen v Waterlevel measured: 28/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Penetr. rate Lithology
[Min./m]
0 18
s T
0: . . 305) m OVERBURDEN: Brownish red; Banded Iron Stone, Gravel _O
] L] BANDED IRONSTONE: Brownish yellow; N
5: _ CALCRETE: Yellowish, fine clayey; -_5
10; L] 10
7 305 | 24 — CALCRETE: Yellowish clayey; I
151 CALCRETE: Vellowish, fine clayey, 15
] CALCRETE: Yellowish, fine clayey; small Banded Iron Stone -
B fragments o
| )
20: v CALCRETE: Yellowish, fine clayey; ."0
] CALCRETE: Yellowish, fine clayey; small Banded Iron Stone N
251 _203 fragments 25
] L L —alin— -
1 GRAVEL: Brownish yellow clayey; Banded Iron Stone fragments I
30: CLAY: Light brown, very fine; -—30
] GRAVEL: Brownish yellow clayey; Banded Iron Stone fragments l-
35: | 165 CLAY: Yellowish red, very fine; Gravel fragments _‘35
4 254 I
B —> GRAVEL: Light brown clayey; Banded Iron Stone, Chert, -
. Jasper small fragments I
40] F40
E | g
. N o
< 1 o =
B 451 45 5
[ ] —ali— GRAVEL: Clayey; Banded Iron Stone, Chert, Jasper small - '§'
[a] ] fragments Fo=
50] - 50
] - i
] e -
55 - 155
] - i
60] - )
] - B
] —uli- -
65: I I BANDED IRONSTONE: Brownish yellow, fine fresh; 65
] T -
] 203 T l T _ N
E —mlie— GRAVEL: Brownish yellow, coarse clayey, Banded Iron Stone, -
70— Jasper, Chert —70
] i GRAVEL: Brownish yellow clayey; Banded Iron Stone, Chert, l-
B - Jasper (large fragments) -
75 ! \ . 75
] | | 165 GRAVEL: Brownish red clayey; Banded Iron Stone, Chert, I
B ‘ ‘ — Jasper (large fragments) -
807 o F80
] | i -
85] -85
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* .
I J Associates Project No.: 11613568
Page 1

July 2014 Report No. 11613568-12709-5




MANAGEMENT RECOMMENDATIONS

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0058 Number:

SD2-6

Site Name/Descr.. POSTMASBURG

Site type: Borehole

Latitude [°]: 28.324972
Longitude [°]: 23.150426
Altitude [m]: 1353.38

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

165 || Water lev. [m]: 20.33
77.44 || WL status: Static
0.47 Date WL meas.: 20140124

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

Page 1

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.: SD2-6 Date sampled: 20140218 Depth sampl. [m]: 62.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.36 Na: 17.2 Cl: 23.7 Langel.: -0.77 E.Coli:
EC: [mS/m] 28.2 K: 2.05 NO3 as N: <0.3 Aggr-Ind: 11.17 Faec. co:
TDS: 184 Si: SO4: 251 lon-bal: 7.13 1 Total Co:
T. Alk.: 111 Al: <0.05 F: 0.9 CaCoOa3: 133.56 SPC:
Ca: 23.2 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: 18.4 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 3.00 305 Steel Plain casing
0.00 26.00 254  Steel Plain casing
0.00 50.00 203  Steel Plain casing
0.00 72.00 165 Steel Plain casing
72.00 84.00 165 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 20140124 60 62.00 0.51 32.34 60
o Golder Associates Africa, Pretoria
= P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
E Golder Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
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Date compiled: 17/04/2014

PUMPING TEST REPORT

Site type: Borehole

SD2-6

2823ACX0058 Number:

Site Name/Des.: POSTMASBURG

Site Identifier:

BASIC SITE INFORMATION:

Distr./Farm No.:

m o
X
o
« <
N
-
o
<
—
o
N
T
E o 9o
. o £
>
v 9 4
5 5 o
N O
8 o 3
= aao
n < ~
© ¥ <
N o
N~
= g
E = g
E E =
£ £E
apl.
— @ O
o ao
[a]
-
(@)
O
= NG
s s =
. < a
= = 9
< < X
N ©
598
< o 3
253
I
© o
N N
o
= o E
3 =
eue
duﬂd
2 o 3
% 5 =
a1 O <

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

Multirate Test

P S

Time [min]

Ending Transmis. Rec. abs.

Starting

Depth to

PUMPING TEST:

[I/s]

Storativ.

[m2/d]

Time
1150

Date
20140124

Time
0920
Disch.

Date

20140124

intake [m]

Rep. Inst. Meth. tested

GOLD

62.00

Step test
TESTING DETAILS:

Description

Rec.
rate[l/s] Drawd. Recov. Dur. Trans. Perm.

Durat. Depth to

[min]

[m/d] Storat. Q/st

[m2/d]

% [min]

[m]

intk. [m] [m]

Time start.
0950

0.02

60

32.34

0.51

60 62.00

STEP TEST STEP 1

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

Tel:

012 - 364 4000
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0060 Number: SD2-7 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.316072 Reg./BB.: Topo-set.: Depth [m]: 52.40
Longitude [°]: 23.157200 GN Site status: Unused Col. ht. [m]: 0.50
-Nr.:
Altitude [m]: 1353.88 Site purp.:  Production (water supply) Diam. [mm]: 203
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 05/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P53 L8
OE H] OVERBURDEN: Brownish red, fine; :0
] 305 o
2 T _ : 2
3 | BANDED IRONSTONE: Brownish yellow, fine; F
4 L ___ 4
1 CALCRETE: White, fine; o
64 L )
10% L] 5_1 0
12_5 L 5_12
] _ -
144 ——— F14
1 _ CALCRETE: Pinkish, fine; E
16 = 10
] | 2 L o
18; GRAVEL AND CLAY: Light brown; Small gravel :18
] fragments F
20; v :—20
221 %% 22
E 24; :—24 g
£ 26] 26 =
‘5_ 1 GRAVEL: Light brown clayey; Banded Iron Stone, <~ =
8 285 Chert, Jasper fragments :—28 E
307 30
327 32
34 ; ; 34
36] ! : : ! s F36
E ! ‘ ‘ | 254 CHERT: Dark brown, very fine fractured :_
SSE | i weathered; (WAD) to black :38
] ‘ ‘ o
407 | I F40
e || . 42
(I z
44; : : CHERT: Dark grey, very fine fractured; :44
ey || 46
48% 254 || } -48
E ‘ ‘ 23//5 E
50§ : : :I CHERT: Dark grey, very fine, slightly fractured; ;50
524 62
COMMENT: = Golder Associates Africa, Pretoria
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0060 Number: SD2-7 Site type: Borehole
Distr./Farm No.: Site Name/Descr.. POSTMASBURG WELLFIELD
Latitude [°]: 28.316072 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 20.63
Longitude [°]: 23.157200 || Alt. No. 2: Depth [m]: 52.40 || WL status: Static
Altitude [m]: 1353.88 || Rep. inst.:. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140121
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.: SD2-7 Date sampled: 20130913 Depth sampl. [m]: 46.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.53 Na: 20.7 Cl: 26.9 Langel.: 0.13 E.Coli:
EC: [mS/m] 574 K: 2.76 NO3 as N: 2.23 Aggr-Ind: 12.18 Faec. co:
TDS: 416 Si: 14.3 SO4: 19.6 lon-bal: 3.70 Total Co:
T. Alk.: 264 Al: <0.05 F: 0.199 CaCoa3: 307.67 SPC:
Ca: 67.1 Fe: <0.05 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: 34.1 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
37.00 42.00 3.00 Notch (V- or U-notch)
50.00 52.00 23.00 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 32.00 254  Steel Plain casing
32.00 44.00 254  Steel Perforated or slotted
0.00 34.00 203  Steel Plain casing
34.00 52.00 203 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 20130911 60 46.80 6.22 0.89
STEP TEST STEP 2 20130911 60 46.80 16.10 2.80
STEP TEST STEP 3 20130911 60 46.80 25.26 6.12
STEP TEST STEP 4 20130911 60 46.80 30.22 15.79 100 10
CONSTANT 20130911 2880 46.80 30.04 8.42 100 10 500 0.05
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 24 10.00 CLASSO0 24.00 36.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole

s

éj “? Golder
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0060 Number: SD2-7 Site type: Borehole

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

Latitude [°] 28.316072 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 20.63
Longitude [] 23.157200 || Alt. No. 2: Depth [m]: 52.40 || Piezometer: 0
Altitude [m]: 1353.88 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140121

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

Multirate Test

N
i

N

N

N
LA L

Water level in [m]
w W

£

w
L

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 20130911 0700 20130911 1110
GOLD Constant rate test 46.80 20130911 1500 20130913 1510
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 0700 60 46.80 6.22 0.89 6.99
STEP TEST STEP 2 0800 60 46.80 16.10 2.80 5.75
STEP TEST STEP 3 0900 60 46.80 25.26 6.12 4.13
STEP TEST STEP 4 1000 60 46.80 30.22 15.79 100 10 1.91
CONSTANT 1500 2880 46.80 30.04 8.42 100 10 3.57

o Golder Associates Africa, Pretoria
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0061 Number: SD2-8 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.313490 Reg./BB.: Topo-set.: Depth [m]: 120.00
Longitude [°]: 23.150118 GN Site status: Unused Col. ht. [m]: 0.28
-NI..
Altitude [m]: 1353.62 Site purp.: Observation Diam. [mm]: 203
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 09/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
| LA O L A o
OE l l 304 L | CALCRETE: White, fine; :O
5 5
E CALCRETE: Brownish yellow, fine clayey; -
10 10
: CALCRETE: Light brown, very fine clayey; |-
1538 - CALCRETE. White, fine; H15
205 v 203 CALCRETE: Brownish yellow, fine; small Bandfed Iron Stone -—20
E — fragments E
25 25
| CLAY: Light brown, fine; |
30; L H CLAY: Rgddisrt?. verﬁir:e: . :30
355 GRAVEL: Light brown clayey; Banded Iron Stone, Chert, :35
7 Jasper (small fragments) o
40 F40
45§ 254 |, i ;45
1 [ 0.2f CLAY. Brownish red, very fine; r
50 - venfine: 50
E ‘ ‘ 203 = GRAVEL: Slightly clayey; Banded Iron Stone, Chert, Jasper -
— 55 e 55 o
E ] | | I @
S 60: i ‘ DOLOMITE: Light grey, very fine, slightly fractured fresh; :60 '%
Q. ] | I g
o) ] I —_
[a)] 655 1 B DOLOMITE: Grey, very fine, slightly fractured fresh; :65 i
70§ DOLOMITE: Grey, very fine fresh; ;’70
75] 75
80] F80
85 85
907 F90
E 2(& E
957 F95
1007 £100
105 £105
1107 110
115] 115
120] £120
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823ACX0061 Number: SD2-8 Site type: Borehole
Distr./Farm No.: Site Name/Descr.. POSTMASBURG
Latitude [°]: 28.313490 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 20.59
Longitude [°]: 23.150118 || Alt. No. 2: Depth [m]: 120.80 || WL status: Static
Altitude [m]: 1353.62 ||Rep. inst.: GOLD Col. ht. [m]: 0.40 || Date WL meas.: 20140123
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-8 Date sampled: 20130912 Depth sampl. [m]: 86.00 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.46 Na: 21.4 Cl: 54.5 Langel.: -0.18 E.Coli:
EC: [mS/m] 60.5 K: 3.27 NO3 as N: 10.9 1 Aggr-Ind: 11.86 Faec. co:
TDS: 452 Si: 8.35 SO4: 19.9 lon-bal: 1.81 Total Co:
T. Alk.: 199 Al: <0.05 F: 0.195 CaCoOa3: 297.69 SPC:
Ca: 50.9 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: 415 Mn: 011 ¢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
51.00 51.50 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 4.00 305 Steel Plain casing
0.00 34.00 254  Steel Plain casing
0.00 43.00 203  Steel Plain casing
43.00 64.00 203  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 20140123 60 86.00 0.51 16.18
STEP TEST STEP 2 20140123 60 86.00 1.04 40.20
STEP TEST STEP 3 20140123 15 86.00 1.53 5476 348 94 180
PUMP INLET 20140123 1 86.00 0.43 65.01
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PUMPING TEST REPORT Date compiled: 17/04/2014
BASIC SITE INFORMATION: Site Identifier: 2823ACX0061 Number: SD2-8 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Latitude [°] 28.313490 || Alt. No. 1: Diam. [mm]: 203 || Water lev. [m]: 20.59
Longitude [] 23.150118 || Alt. No. 2: Depth [m]: 120.80 || Piezometer: 0
Altitude [m]: 1353.62 || Rep. inst.: GOLD Col. ht. [mm]: 0.40 || Date WL meas.: 20140123
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
|
|
|
E |
= |
36; |
i |
403 |
423 |
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B e o= === I———+t--F—+t-t — =
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,ESOE —————————————————————————————————————————————————— === I—— — — - I———+ — - —+ —+ -
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1)545 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1l ___ Il _ _ l__ L __l 1 _L _l
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BA — — — — b - l— — — — P T [ |
- - e .- .., L bt E
685 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R | l_ L 1 _L_ Ll
L T . R - T S S | S
e R Rt
74§ —————————————————————————————————————————————————— === I—— — — - |— — —+ — = —+ — =+ - -l
e S RN SN
785 77777777777777777777777777777777777777777777777777 - - — = l— — — — l— — -+ - - -1 L - L
Y I e
82E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1l ___ Il _ _ - _ L ___-_1_L_ L
7 [ S O N T R )
B L L L I L L S
3 & & T4 & Th AT é'% &4
°© g 3 & 8 892388
Time [min]
SIS TES Depthto  Starting Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m2/d] Storativ. [I/s]
GOLD Step test 86.00 20140123 1040 20140123 2155
. 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 1040 60 86.00 0.51 16.18 0.03
STEP TEST STEP 2 1140 60 86.00 1.04 40.20 0.03
STEP TEST STEP 3 1240 15 86.00 1.53 54.76 348 94 180 0.03
PUMP INLET 1911 1 86.00 0.43 65.01 0.01
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823ACX0062 Number: SD2-9 Site type: Borehole
Distr./Farm No.: Site Name/Des.: POSTMASBURG
Region Type: Water supply authority Region Descr.: TSANTABANE LM
Latitude [°]: 28.306271 Reg./BB.: Topo-set.: Depth [m]: 66.30
Longitude [°]: 23.156516 GN Site status: Unused Col. ht. [m]: 0.48
-NI..
Altitude [m]: 1351.26 Site purp.:  Production (water supply) Diam. [mm]: 165
Coord. acc.: Accurate to within 1 units 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] ] Silica
Screen/ Mesh Screen v Waterlevel measured: 12/09/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P L L S UL
02 |_ CALCRETE: White, fine; _0
2_; I
4§ e — CALCRETE: Yellowish white, fine; 5
6§ I
8] L i
1 0; fr— CALCRETE: White, fine; "10
12 — i
144 305 B
E L 15
16 i
18] v — 5
= CALCRETE: Light brown, fine; Banded Iron Stone, Chert, |
20§ Jasper (small fragments) 120
227 -
247 -
; 25
26 -
285 - GRAVEL: Reddish clayey; Banded Iron Stone, Chert, Jasper |
— 304 - 30
IS - i E
= 32 - I =
‘5‘_ 345 —alle- GRAVEL: Brownish clayey; Banded Iron Stone, Chert, Jasper | =2
[} ] - (small fragments) 135 ’§'
(a] . =
36 - i
38] q6él/s - r
: ] = 40
40§ 254 CLAY: Light brown, very fine; o
42]
445 i GRAVEL: ; Banded Iron Stone, Chert, Jasper (large fragments) 45
467 - :
= -uja- I
482 . -
50 - 50
52_5 [11/s : i
542 ] DOLOMITE: Light grey, very fine fractured;,
E DOLOMITE: Light grey, very fine fractured; 55
567 -
583 203 X
] 201/p DOLOMITE: Light grey, very fine, very fractured; Gawit
605 wory) ight grey, very fine, very fracture avity _-60
E p—
62—: DOLOMITE: Grey, very fine, slightly fractured fresh; |
645 165_) DOLOMITE: Dark grey, very fine, very fractured; 65
664
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MANAGEMENT RECOMMENDATIONS

Distr./Farm No.:

BASIC SITE INFORMATION:

Site Identifier: 2823ACX0062 Number:

SD2-9

Site Name/Descr.. POSTMASBURG WELLFIELD

Site type: Borehole

Latitude [°]: 28.306271 || Alt. No. 1: Diam. [mm]: 165
Longitude [°]: 23.156516 || Alt. No. 2: Depth [m]: 66.44
Altitude [m]: 1351.26 || Rep. inst.. GOLD Col. ht. [m]: 0.49

Water lev. [m]: 18.19
WL status: Static
Date WL meas.: 20140228

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

Note: 1. Production borehole

2. Install water level monitoring facility in borehole

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.: SD2-9 Date sampled: 20130916 Depth sampl. [m]: 58.80 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.64 Na: 22.2 Cl: 29 Langel.: 0.23 E.Coli:
EC: [mS/m] 57 K: 2.9 NO3 as N: 2.3 Aggr-Ind: 12.28 Faec. co:
TDS: 386 Si: 141 SO4: 19.3 lon-bal: 0.86 Total Co:
T. Alk.: 279 Al: <0.05 F: 0.202 CaCoOa3: 302.79 SPC:
Ca: 63 Fe: <0.05 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: 35.4 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
39.00 40.00 0.60 Notch (V- or U-notch)
53.00 54.00 1.00 Notch (V- or U-notch)
61.00 61.50 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 3.00 305 Steel Plain casing
0.00 29.00 254  Steel Plain casing
0.00 36.00 203  Steel Plain casing
36.00 54.00 203 Steel Perforated or slotted
0.00 34.00 165 Steel Plain casing
34.00 64.00 165 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 20130915 60 58.80 5.23 0.30
STEP TEST STEP 2 20130915 60 58.80 10.33 0.49
STEP TEST STEP 3 20130915 60 58.80 15.23 0.07
STEP TEST STEP 4 20130915 60 58.80 20.64 0.98 100 10
CONSTANT (1) 20130915 1440 58.80 20.10 0.52 100 90
CONSTANT (2) 20140228 4320 53.15 20.08 0.28 100 3 965 0.05
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 24 10.00 CLASSO0 19.5 30.00
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PUMPING TEST REPORT Date compiled: 04/06/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0062 Number: SD2-9 Site type: Borehole

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

Latitude [°] 28.306271 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.19
Longitude [] 23.156516 || Alt. No. 2: Depth [m]: 66.44 || Piezometer: 0
Altitude [m]: 1351.26 || Rep. inst.: GOLD Col. ht. [mm]: 0.49 || Date WL meas.: 20140228

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

Constant Rate Test

BIfF=——-——---------------—---------------—--—-—-—--—--—--—--—-—-—-—--—-—-—-—-—-=-=-= F-——— = T - T
] I I I [ |
18'2Ek777777777777777777777777777777777777777777777777777777777777777777777777777777
182H — — — — — — — [ N O
E I I I [
S e | il Bt et |
7 7 = [ A |
E I | | o
18243 — — — — — — — — — e B I
1826+ — — — — — — — & LDl
E I I I o
o e - e B R
1820 — — — L ______ [ I I Y R |
E I I I [
B e e it Fe---- A---a--r-T-r
3 [

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 58.80 20130915 0700 20130915 1110
GOLD Constant rate test 58.80 20130915 1400 20130916 1530
GOLD Constant rate test 53.15 20140228 1740 20140303 1743
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 0700 60 58.80 5.23 0.30 17.43
STEP TEST STEP 2 0800 60 58.80 10.33 0.49 21.08
STEP TEST STEP 3 0900 60 58.80 15.23 0.07 2175
STEP TEST STEP 4 1000 60 58.80 20.64 0.98 100 10 21.06
CONSTANT (1) 1400 1440 58.80 20.10 0.52 100 90 38.65
CONSTANT (2) 1740 4320 53.15 20.08 0.28 100 3 71.71
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823ACX0062 Number: SD2-9 Site type: Borehole

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

Latitude [°] 28.306271 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 18.04
Longitude [] 23.156516 || Alt. No. 2: Depth [m]: 66.30 || Piezometer: 0
Altitude [m]: 1351.26 || Rep. inst.: GOLD Col. ht. [mm]: 0.48 || Date WL meas.: 20140121

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

Multirate Test

[P
© ©

Water level in [m]
5 b b b b
PP P T P R P

N

n
S
T

<]
P

G

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 58.80 20130915 0700 20130915 1110
GOLD Constant rate test 58.80 20130915 1400 20130916 1530
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 0700 60 58.80 5.23 0.30 17.43
STEP TEST STEP 2 0800 60 58.80 10.33 0.49 21.08
STEP TEST STEP 3 0900 60 58.80 15.23 0.07 2175
STEP TEST STEP 4 1000 60 58.80 20.64 0.98 100 10 21.06
CONSTANT 1400 1440 58.80 20.10 0.52 100 90 38.65
o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285

' Tel: 012 - 364 4000
éJA G()ldel' Fax: 012 - 364 4001
L7 Associates Project No.: 11613568
Page 1

July 2014 Report No. 11613568-12709-5



POSTMASBURG 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]
2823ACX0013 |SD2-GAA036 [579 VAALPOORT (GATKOPPIES1) B ]28.2796796723.152860001] 1343.15 1.53 165 50.00 9.00 0.26 10.00 24 864.00

2823ACX0019 |SD2-GAA050 POSTMASBURG B | 28.2804796723.153530001 1347.00 215 30.00 14.60 0 0
2823ACX0023 |SD2-GAA054 POSTMASBURG B ]28.3060996723.125860001] 1339.54 0.11 165 30.00 16.17 5.56 q 0
2823ACX0024 |SD2-GAA055 POSTMASBURG B |28.3074596723.137130001] 1344.96 165
2823ACX0025 |SD2-GAA056 POSTMASBURG B 28.30082967/23.168840001f 1354.81 0.32 165 21.33
2823ACX0036 |SD2-GAA061 POSTMASBURG B | 28.3402396723.129970001] 1352.76 165
2823ACX0037 |SD2-GAA062 POSTMASBURG B 28.3247296723.12700000Y 1340.84
SUMMARY: Site Type: Maximum: 50.00 21.33 5.56 10.00 864.00
B = Borehole Minimum: 30.00 9.00 0.26 10.00 864.00
Nr. of sites: 7 Sum: 5.82 10.00 864.00
Average: 36.67 15.27 2.91 10.00 864.00
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NOTE:

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

(based on test pumping result)
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.26 Roux van der Merwe
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ROUX VAN DER MERSE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823ACX0015

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA044

pH EC TDS

Mg Na

Site Name: ROOIPOORT PTN. VAALPOORT

K

Si

T. Alk.

Cl

SO4 NO3as N

F

SD2- 20120402 1445

7.75 59.2 386

36.1 20

2.51

15.2

288

27.6

18.2 3.31

0.164

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

Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N

am|

S,
D
E
K
0:
P
R
S
X

ple Type Code Explanation:

Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source
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ROUX VAN DER MERWE - 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]
2823ACX0001 |[SD2-GAA024 |579 VAALPOORT B | 28.28435967]23.167850001] 1353.30 0.35 165 19.89
2823ACX0002 [SD2-GAA025 |579 VAALPOORT B | 28.28425967]23.168010001 1353.36 0.35 165 20.04 0
2823ACX0003 |[SD2-GAA026 |579 VAALPOORT B | 28.28449967)23.167860001 1353.35 165
2823ACX0015 |[SD2-GAA044 1473 ROOIPOORT PTN. VAALPOORT B | 28.2962996723.180000001 1363.99 165
2823ACX0016 |SD2-GAA045 1473 ROOIPOORT PTN. VAALPOORT B 28.3063496723.189430001f 1382.85 165
SUMMARY: Site Type: Maximum: 20.04
B = Borehole Minimum: 19.89
Nr. of sites: 5 Sum:
Average: 19.96
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NOTE:

"Yield" represents cumulative blow yield
The recommended abstraction ("Rec. abs.")
is based on a 24 hour duty cycle
(based on test pumping result)
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.27 Samuel Willemse
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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: 2823AAX0018 Number: SD2-GAA083 Site type: Fountain / Spring

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SION

Latitude [°]: 28.170450 || Alt. No. 1: Diam. [mm]: Water lev. [m]:
Longitude [°]: 23.175170 || Alt. No. 2: Depth [m]: WL status:
Altitude [m]: 1406.00 || 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:

Manufacturer: Depth to Intk. [m]: Purpose:

~Engine: : Consumer:

Manufacturer: Power Rating [kW]

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

WATER CHEMISTRY:

Sample No.: SD2- Date sampled: 20130528 Depth sampl. [m]: 0 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.8 Na: 14.6 Cl: 33.3 Langel.: 0.76 E.Coli:

EC: [mS/m] 88.8 t K: 1.22 NO3 as N: <0.3 Aggr-Ind: 12.87 Faec. co:

TDS: 654 t Si: 19.6 SO4: 36.3 lon-bal: -0.71 Total Co:

T. Alk.: 498 Al: <0.05 F: 0.127 CaCoOa: 542.63 SPC:

Ca: 95.5 Fe: <0.05 Concentrations in [mg/l]; Bact. param. in counts/L00ml; Chemistry Standard: SABS for human consumption
Mg: 74t Mn: <0.05  |Value exceeds recommended minmum It { Value exoeeds minmim alowable Imit

N Golder Associates Africa, Pretoria

ﬁ P O Box 13776, Hatfield, 00285

Tel: 012 - 364 4000
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[/ Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX00

19 Number: SD2-GAA084

Site type: Borehole

Page 1

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SWARTMODDER

Latitude [°]: 28.162790 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.57
Longitude [°]: 23.152130 || Alt. No. 2: Depth [m]: 0 || WL status: Static
Altitude [m]: 1425.00 ||Rep. inst.: GOLD Col. ht. [m]: 0.22 || Date WL meas.: 20140205
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 Depth to Intk. [m]: 24.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 27.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.86 Na: 111 Cl: 19.8 Langel.: 0.63 E.Coli:

EC: [mS/m] 738 1 K: 1.43 NO3 as N: 8.74 Aggr-Ind: 12.71 Faec. co:

TDS: 514 t Si: SO4: 14.3 lon-bal: 2.77 Total Co:

T. Alk.: 386 Al: <0.05 F: 0.14 CaCoOa3: 460.61 SPC:

Ca: 74 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: 67.1 Mn: 0.06 T ! 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[m2d] Storage Comment
STEP TEST STEP 1 20140205 60 27.34 0.64 0.53

STEP TEST STEP 2 20140205 60 27.34 1.75 1.45

STEP TEST STEP 3 20140205 60 27.34 3.54 3.21

STEP TEST STEP 4 20140205 60 27.34 4.44 510 0.11 98 240

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

Fax: 012 - 364 4001

? Golder
L7 Associates Project No.: 11613568
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PUMPING TEST REPORT

Date compiled: 07/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0019 Number: SD2-G

AAQ84  Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SWARTMODDER

Latitude [°] 28.162790 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 10.57
Longitude [] 23.152130 || Alt. No. 2: Depth [m]: 0 || Piezometer: 0
Altitude [m]: 1425.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.22 || Date WL meas.: 20140205

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

Multirate Test

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 27.34 20140205 1200 20140205 2000
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 1200 60 27.34 0.64 0.53 121
STEP TEST STEP 2 1300 60 27.34 1.75 1.45 121
STEP TEST STEP 3 1200 60 27.34 3.54 3.21 1.10
STEP TEST STEP 4 1300 60 27.34 4.44 5.10 0.11 98 240 0.87
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MANAGEMENT RECOMMENDATIONS

Page 1

BASIC SITE INFORMATION: Site Identifier: 2823AAX0020 Number: SD2-GAA085  Site type: Borehole
Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SWARTMODDER
Latitude [°]: 28.163890 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.06
Longitude [°]: 23.152530 || Alt. No. 2: Depth [m]: WL status: Static
Altitude [m]: 1430.00 || Rep. inst.:. GOLD Col. ht. [m]: 0.16 || Date WL meas.: 20140206
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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 51.34 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.81 Na: 13.5 Cl: 38.6 Langel.: 0.58 E.Coli:
EC: [mS/m] 8167 K: 1.62 NO3 as N: 1.3t Aggr-Ind: 12.66 Faec. co:
TDS: 488 Si: S0O4: 22.4 lon-bal: 579 1 Total Co:
T. Alk.: 349 Al: <0.05 F: 0.1 CaCoOa3: 493.40 SPC:
Ca: 81.7 Fe: <0.05 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: 704 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 [m2%d] Storage Comment
STEP TEST STEP 1 20140206 60 51.34 0.61 33.02
STEP TEST STEP 2 20140206 5 51.34 0.92 37.04 0.93 120
PUMP INLET 20140206 4 51.34 0.62 37.04
o Golder Associates Africa, Pretoria
"'f—“? P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
Golder  Fax: 012 - 364 4001
Associates ProjectNo.: 11613568

July 2014 Report No. 11613568-12709-5




PUMPING TEST REPORT Date compiled: 07/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0020 Number: SD2-GAA085 Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SWARTMODDER

Latitude [°] 28.163890 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.06
Longitude [] 23.152530 || Alt. No. 2: Depth [m]: Piezometer: 0
Altitude [m]: 1430.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.16 || Date WL meas.: 20140206

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 51.34 20140206 1120 20140206 1425

. 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 1120 60 51.34 0.61 33.02 0.02
STEP TEST STEP 2 1220 5 51.34 0.92 37.04 093 97 120 0.02
PUMP INLET 1425 4 51.34 0.62 37.04 0.02

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

\ Tel: 012 - 364 4000
éJA Golder  Fax: 012 - 364 4001
17 Associates Project No.: 13615471

Page 1

July 2014 Report No. 11613568-12709-5




MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0021 Number: SD2-GAA086  Site type: Borehole

Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SWARTMODDER

Latitude [°]: 28.179900 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 8.47
Longitude [°]: 23.180600 || Alt. No. 2: Depth [m]: 78.68 || WL status: Static
Altitude [m]: 1400.00 || Rep. inst.: GOLD Col. ht. [m]: 0.52 || Date WL meas.: 20140208
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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 63.34 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.95 Na: 123 Cl: 25 Langel.: 0.79 E.Coli:

EC: [mS/m] 8317t K: 1.46 NO3 as N: 1.1 Aggr-Ind: 12.88 Faec. co:

TDS: 580 t Si: S0O4: 23.6 lon-bal: -3.64 Total Co:

T. Alk.: 471 Al: <0.05 F: <0.1 CaCoOa3: 468.81 SPC:

Ca: 73 Fe: <0.05 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: 69.7 Mn: 0.06 ! 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 7.00 165 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 20140208 40 63.34 0.52 5434 11.89 78 60

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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PUMPING TEST REPORT

Date compiled: 20/02/2014

Site Identifier: 2823AAX0021 Number:

BASIC SITE INFORMATION:

SD2-GAA086  Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SWARTMODDER

Latitude [°] 28.179900 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 8.47
Longitude [] 23.180600 || Alt. No. 2: Depth [m]: 78.68 || Piezometer: 0
Altitude [m]: 1400.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.52 || Date WL meas.: 20140208

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

Multirate Test

B R R B

N

N

IIIqollI‘inllI$IIIpr)llI?III$III?’III?IIIPPIII?II!

NN

S b B8

Water level in [m]
w
1 q’
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43

423

4

463

463

563

523

55

563

553

603

63

o
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 63.34 20140208 1150 20140208 1330
Disch. Rec.
TESTING DETAILS: Durat. Depth to ratse?lls] Drawd. Recov. Dﬁ?. Trans. Perm.
Description Time start. [min] intk. [m] [m] [m] % [min] [m?d] [m/d] Storat. Qist
STEP TEST STEP 1 1150 40 63.34 0.52 5434 1189 78 60 0.01
o Golder Associates Africa, Pretoria
= = P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
EGolder  Fax 012- 364 4001
L7 Associates Project No.: 11613568
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MANAGEMENT RECOMMENDATIONS

Page 1

BASIC SITE INFORMATION: Site Identifier: 2823AAX0022 Number: SD2-GAA087  Site type: Borehole
Distr./Farm No.: 443 Site Name/Descr.. SERETSESENCHO PTN. SWARTMODDER
Latitude [°]: 28.187670 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 9.36
Longitude [°]: 23.174350 || Alt. No. 2: Depth [m]: 45.90 || WL status: Static
Altitude [m]: 1399.00 || Rep. inst.: GOLD Col. ht. [m]: 0.45 || Date WL meas.: 20140207
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;
Type of Inst.: Windpump Pulley Diam. [mm]: Site Status:  Inuse
Manufacturer: RECIPROCAL Depth to Intk. [m]: 30.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 39.34 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.9 Na: 8.34 Cl: 14.9 Langel.: 0.70 E.Coli:
EC: [mS/m] 641 K: 1.3 NO3 as N: 2.43 Aggr-Ind: 12.76 Faec. co:
TDS: 470 Si: SO4: 21 lon-bal: 2.16 Total Co:
T. Alk.: 347 Al: <0.05 F: 0.19 CaCoOa3: 396.88 SPC:
Ca: 83.9 Fe: <0.05 Concentrations in [mg/I]; Bact. param. in counts/100ml; Chemistry Standard: SABS for human consumption
1 Value exceeds recommended maximum limit 1 Value exceeds maximum allowable limit
Mg: 45.6 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[m2d] Storage Comment
STEP TEST STEP 1 20140207 60 39.34 0.56 6.39
STEP TEST STEP 2 20140207 20 39.34 1.06 2953 026 99 120
PUMP INLET 20140207 4 39.34 0.69 29.53
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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PUMPING TEST REPORT

Date compiled: 20/02/2014

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0022 Number:

SD2-GAA087

Site type: Borehole

Distr./Farm No.: 443 Site Name/Des.: SERETSESENCHO PTN. SWARTMODDER

Latitude [°] 28.187670 || Alt. No. 1: Diam. [mm]: 140 || Water lev. [m]: 9.36
Longitude [] 23.174350 || Alt. No. 2: Depth [m]: 45.90 || Piezometer: 0
Altitude [m]: 1399.00 || Rep. inst.: GOLD Col. ht. [mm]: 0.45 || Date WL meas.: 20140207

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 39.34 20140207 1230 20140207 1550
. 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 39.34 0.56 6.39 0.09
STEP TEST STEP 2 1330 20 39.34 1.06  29.53 0.26 99 120 0.04
PUMP INLET 1241 4 39.34 0.69 2953 0.02

Page 1
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SAMUEL WILLEMSE - 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]
2823AAX0018 |SD2-GAA083 1443 SERETSESENCHO PTN. SION 28.1704496723.17517000] 1406.00
2823AAX0020 |SD2-GAA085 }443 SERETSESENCHO PTN. SWARTMODDER B 28.1638796723.15252000] 1419.88 0.16 165 14.06
SUMMARY: Site Type: Maximum: 14.06
B = Borehole ini .
. F = Fountain / Spring Minimum: 14.06
Nr. of sites: 2 Sum:
Average: 14.06

Page 1

oy

NOTE:

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

(based on test pumping result)

=
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SAMUEL WILLEMSE - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AAX0018 Number: SD2-GAA083 Site Name: SERETSESENCHO PTN. SION

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.
SD2GAA83 20130528 1052 7.8 88.8 t 654 t 95.5 74t 14.6 1.22 19.6 <0.05 <0.05 <0.05 33.3 36.3 <03 0.127 498
Site Identifier: 2823AAX0019  Number: SD2-GAA084  Site Name: SERETSESENCHO PTN. SWARTMODDER
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.
SD2GAA84 20130528 1105 7.65 7331 484 74.6 60.8 111 1.38 15.9 <0.05 <0.05 <0.05 21.4 16.9 9.65 <0.1 386
SD2GAA84 20140218 0800 7.86 738t 514 t 74 67.1 111 1.43 <0.05 <0.05 0.06 t 19.8 14.3 8.74 0.14 386
. . ) L . Sample Type Code Explanation: i i i

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] - T -
¥ Value exceeds maximum allowable limit Nitrate as N E 55232“ 3 P O Box 13776, Hatfield, 00285
| Value exceeds recommended minimum limit 0: Organic AV Tel: 012 - 364 4000
i Value exceeds minimim allowable limit P: Pressed or pellet GOlder Fax: 012 - 364 4001

R: Rock 17 Associates Project No.: 11613568

X: Other source

Page 1
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

2.28 Sedibeng Mine
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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: 2823AAX0001 Number: SD2-GAA200 Site type: Borehole

Distr./Farm No.: 437 Site Name/Descr.: SEDIBENG MINE

Latitude [°]: 28.191490 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 37.94
Longitude [°]: 23.111130 || Alt. No. 2: W4 Depth [m]: 57.00 || WL status: Static
Altitude [m]: 1421.96 ||Rep. inst.: SRK Col. ht. [m]: 0.17 || Date WL meas.: 20120726
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)

EXISTING EQUIPMENT: USE APPLICATION:
—Pump: ;

Type of Inst.: Mono-type pump Pulley Diam. [mm]: Site Status:  Inuse

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.: W4 Date sampled: 20120214 Depth sampl. [m]: 59.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.8 Na: 19.1 Cl: 35 Langel.: 0.42 E.Coli:

EC: [mS/m] 90.4 t K: 2.7 NO3 as N: 5.4 Aggr-Ind: 12.48 Faec. co:

TDS: 524 t Si: SO4: 43 lon-bal: 7.08 T Total Co:

T. Alk.: 294 Al: F: 0.3 CaCoa3: 425.41 SPC:

Ca: 65 Fe: 0.02 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: 64 Mn: 0.004 ! 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] [mM] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20120213 60 88.50 5.09 0.19

STEP TEST STEP 2 20120213 60 88.50 10.09 0.39

STEP TEST STEP 3 20120213 60 88.50 15.00 0.66

STEP TEST STEP 4 20120213 60 88.50 20.50 1.40 100 10

CONSTANT 20120214 1440 59.00 30.00 1.48 100 1080 1469.2 0.0001
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 59.00 Electric motor 12 20.00 CLASS 1 33.00 36.00

Note: 1. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT Date compiled: 21/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0001 Number: SD2-GAA200 Site type: Borehole

Distr./Farm No.: 437 Site Name/Des.: SEDIBENG MINE

Latitude [°] 28.191490 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 37.94
Longitude [°] 23.111130||Alt. No. 2: W4 Depth [m]: 57.00 || Piezometer: 0
Altitude [m]: 1421.96 || Rep. inst.; SRK Col. ht. [mm]: 0.17 || Date WL meas.: 20120726

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 88.50 20120213 0910 20120213 1320
GOLD Constant rate test 59.00 20120214 1340 20120216 1040 1469.2 0.0001 10.00
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 0910 60 88.50 5.09 0.19 26.79
STEP TEST STEP 2 1010 60 88.50 10.09 0.39 25.87
STEP TEST STEP 3 1110 60 88.50 15.00 0.66 22.73
STEP TEST STEP 4 1210 60 88.50 20.50 1.40 100 10 14.64
CONSTANT 1340 1440 59.00 30.00 1.48 100 1080 1469.2 0.0001 20.27
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PUMPING TEST REPORT Date compiled: 21/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0002 Number: SD2-GAA201 Site type: Borehole

Distr./Farm No.: 437 Site Name/Des.: SEDIBENG MINE

Latitude [°] 28.183800 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 35.20
Longitude [°] 23.121620 || Alt. No. 2: W3 Depth [m]: 102.00 || Piezometer: 0
Altitude [m]: 1418.73 || Rep. inst.; SRK Col. ht. [mm]: 0.46 || Date WL meas.: 20120726

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

Multirate Test

Nl

mir

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 Calibration test 72.00 20120216 1225 20120216 1404
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
CALIBRATION STEP 1 1225 15 72.00 4.00 0.96 4.17
CALIBRATION STEP 2 1240 15 72.00 9.01 4.65 1.94
CALIBRATION STEP 3 1255 15 72.00 18.50 12.60 1.47
CALIBRATION STEP 4 1310 4 72.00 31.17 28.00 100 50 1.11
PUMP INLET 1404 3 7200 24.10 36.21 0.67

k Golder Associates Africa, Pretoria
P = P O Box 13776, Hatfield, 00285
Tel: 012 - 364 4000
EGolder  Fax 012- 364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION: Site Identifier: 2823AAX0002 Number: SD2-GAA201  Site type: Borehole

Distr./Farm No.: 437 Site Name/Descr.: SEDIBENG MINE

Latitude [°]: 28.183800 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 35.20
Longitude [°]: 23.121620 || Alt. No. 2: W3 Depth [m]: 102.00 || WL status: Static
Altitude [m]: 1418.73 ||Rep. inst.: SRK Col. ht. [m]: 0.46 || Date WL meas.: 20120726
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.: W3 Date sampled: 20120216 Depth sampl. [m]: 72.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.8 Na: 30 Cl: 43 Langel.: 0.40 E.Coli:

EC: [mS/m] 91.2 t K: 2.1 NO3 as N: 3.9 Aggr-Ind: 12.47 Faec. co:

TDS: 538 Si: SO4: 53 lon-bal: 2.78 Total Co:

T. Alk.: 307 Al: F: 0.4 CaCoa3: 394.86 SPC:

Ca: 61 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: 59 Mn: 0.001 ! 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 12.84 200 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
CALIBRATION STEP 1 20120216 15 72.00 4.00 0.96

CALIBRATION STEP 2 20120216 15 72.00 9.01 4.65

CALIBRATION STEP 3 20120216 15 72.00 18.50 12.60

CALIBRATION STEP 4 20120216 72.00 31.17 28.00 100 50

PUMP INLET 20120216 3 72.00 24.10 36.21

STEP TEST STEP 1 20120216 60 72.00 10.05 6.24

STEP TEST STEP 2 20120216 60 72.00 15.06 9.44

STEP TEST STEP 3 20120216 60 72.00 20.00 13.55

STEP TEST STEP 4 20120216 60 72.00 25.02 19.15 0.06 100 210

CONSTANT 20120217 1440 72.00 15.12 1043 0.06 99 1440 254 0.001
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 9.50 CLASS 1 45.00 52.00

Note: 1. Install water level monitoring facility in borehole.
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PUMPING TEST REPORT Date compiled: 21/07/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0002 Number: SD2-GAA201 Site type: Borehole

Distr./Farm No.: 437 Site Name/Des.: SEDIBENG MINE
Latitude [°] 28.183800 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 35.20
Longitude [°] 23.121620 || Alt. No. 2: W3 Depth [m]: 102.00 || Piezometer: 0
Altitude [m]: 1418.73 || Rep. inst.; SRK Col. ht. [mm]: 0.46 || Date WL meas.: 20120726
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 72.00 20120216 1430 20120216 2200
GOLD Constant rate test 72.00 20120217 0730 20120219 0730 254 0.001 4.75
. 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?3d] [m/d] Storat. Qist
STEP TEST STEP 1 1430 60 72.00 10.05 6.24 1.61
STEP TEST STEP 2 1530 60 72.00 15.06 9.44 1.60
STEP TEST STEP 3 1630 60 72.00 20.00 13.55 1.48
STEP TEST STEP 4 1730 60 72.00 25.02 19.15 0.06 100 210 131
CONSTANT 0730 1440 72.00 15.12 10.43 0.06 99 1440 254 0.001 1.45
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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W COETZEE - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site Number: District Site name/Description Site Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. 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]
2823ACX0014 |[SD2-GAA037 |579 B 23.153130001 1343.38 0.17 230 15.00 12.60 0 0
SUMMARY: Site Type: Maximum: 15.00 12.60
B = Borehole Minimum: 15.00 12.60
Nr. of sites: 1 sum:
Average: 15.00 12.60
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
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VAAL GAMAGARA PIPELINE GROUNDWATER STUDY
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Borehole Construction and Geological Log Date compiled: 08/01/2014
BASIC SITE INFORMATION: Site Identifier: 2823AAX0006 Number: SD2-31 Site type: Borehole
Distr./Farm No.: 442 Site Name/Des.: FARM 442
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.219070 Reg./BB.: Topo-set.: Depth [m]: 84.50
Longitude [°]: 23.201140 GN Site status: Unused Col. ht. [m]: 0.65
=Nr.:
Altitude [m]: 1368.50 Site purp.: Observation Diam. [mm]: 200
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen/ Mesh Screen v Waterlevel measured: 19/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
...t 9.8 ..
0: 305 !#‘ OVERBURDEN: Brownish yellow, fine; _0
E rJJ CALCRETE: White, fine; E
5: _2@54 T :I : |: T : CALCRETE: Brownish yellow, fine clayey; _5
1 205 e ~Greyieh brown very e, :
1 0; N : :: : :: : : fDraS:LtSr’:EE Greyish brown, very fine, very weathered :_1 0
] v - :I f |: = f DOLOMITE: Light grey, very fine, slightly fractured; N
151 I i 254 Al : :' : ': ' : DOLOMITE: Brownish grey, very fine fractured; (WAD) 15
i I ] o o L
1 L ‘ ‘ i ? = DOLOMITE: Light grey, very fine, slightly fractured fresh; N
20; : : : :: : :: : : DOLOMITE: Brownish grey, very fine fractured; __20
] ‘ ‘ : ': L :' .I' DOLOMITE: Grey, very fine fractured; 5
_ | i CLTTT B
25: | ! 4 e e DOLOMITE: Very fine fractured; Calcite _25
] | | — e :
30: : : T :, : ,: I : DOLOMITE: Grey, very fine, slightly fractured fresh; __30
S S g
1 | I T :. : .: T : N
35: I I i __35
N ‘ ‘ s o e DOLOMITE: Brownish grey, very fine weathered; Clay - light I
1 | i| 203 e brown -
'g‘40: | i [ o f40 O
=7 o ‘ ‘ TTTT DOLOMITE: Dark grey, very fine, slightly fractured fresh; N 2
3 ] I I : .: I :. 'Iu r =
- | } T II I I| T I |- —
he I = 453
] | I : .: T :. : T N
-1 | | LT T T -
50: ‘ ‘ : ': L :' ,I' DOLOMITE: Grey, very fine, slightly fractured fresh; .50
] ! I o i [
- | I ! |I T I| I| I
55 | | e 55
1 e i
: | | T I| . |I T . :
60: ‘ ‘ : ': L :' ,I' DOLOMITE: Grey, very fine fresh; .50
. | | T II 1 II I 1 -
] | i TTTI B
o5t | e 65
70] S 70
75 2 T 75
80] e 180
851 i 85
COMMENT: b Golder Associates Africa, Pretoria
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&3 EGolder  Fax 012-364 4001
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MANAGEMENT RECOMMENDATIONS

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0006 Number:

SD2-31

Site type: Borehole

Distr./Farm No.: 442 Site Name/Descr.: FARM 442

Latitude [°]: 28.219070 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 10.73
Longitude [°]: 23.201140 || Alt. No. 2: Depth [m]: 84.50 || WL status: Static
Altitude [m]: 1368.50 ||Rep. inst.: GOLD Col. ht. [m]: 0.65 || Date WL meas.: 20140127
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: Observation

—Engine: - Consumer:  Non-urban

Manufacturer: Power Rating [kW]

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

WATER CHEMISTRY:

Sample No.: SD2-31 Date sampled: 20131115 Depth sampl. [m]: 76.50 Comment:

Main Parameters:

Calculated Parameters:

Bacteriol. Parameters:

pH: 7.36 Na: 9.37 Cl: 18.9 Langel.: 0.13 E.Coli:
EC: [mS/m] 65.9 K: 2.14 NO3 as N: 459 Aggr-Ind: 12.19 Faec. co:
TDS: 422 Si: 16.4 SO4: 14.3 lon-bal: -0.41 Total Co:
T. Alk.: 339 Al: <0.05 F: 0.191 CaCoOa3: 371.04 SPC:
Ca: 80.3 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: 415 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
16.00 16.50 0.20 Notch (V- or U-notch)
27.00 27.50 4.00 Notch (V- or U-notch)
39.00 39.50 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 2.00 305 Steel Plain casing
0.00 12.00 254  Steel Plain casing
12.00 18.00 254  Steel Perforated or slotted
0.00 12.00 203  Steel Plain casing
12.00 66.00 203 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 20131119 60 76.50 5.00 0.90
STEP TEST STEP 2 20131119 60 76.50 10.24 5.99
STEP TEST STEP 3 20131119 15 76.50 13.22 65.12 100 150
PUMP INLET 20131119 3 76.50 9.86 65.16
CONSTANT 20131119 1440 76.50 7.00 2.34 100 600
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PUMPING TEST REPORT Date compiled: 31/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0006 Number: SD2-31 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442

Latitude [°] 28.219070 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 10.73
Longitude [] 23.201140 || Alt. No. 2: Depth [m]: 84.50 || Piezometer: 0
Altitude [m]: 1368.50 || Rep. inst.: GOLD Col. ht. [mm]: 0.65 || Date WL meas.: 20140127

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

Multirate Test
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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 76.50 20131119 1230 20131119 1715
GOLD Constant rate test 76.50 20131119 1740 20131121 0340
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 1230 60 76.50 5.00 0.90 5.56
STEP TEST STEP 2 1330 60 76.50 10.24 5.99 1.71
STEP TEST STEP 3 1430 15 76.50 13.22 65.12 100 150 0.20
PUMP INLET 1715 3 76.50 9.86 65.16 0.15
CONSTANT 1740 1440 76.50 7.00 2.34 100 600 2.99
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Borehole Construction and Geological Log Date compiled: 08/01/2014

BASIC SITE INFORMATION: Site Identifier: 2823AAX0007 Number: SD2-32 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442

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

Latitude [°]: 28.222000 Reg./BB.: Topo-set.: Depth [m]: 90.40
Longitude [°]: 23.206830 GoNF - Site status: Unused Col. ht. [m]: 0.25
Altitude [m]: 1374.80 Site purp.: Observation Diam. [mm]: 200
Coord. acc.: Accurate to within 1 units Use applic.: 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

Hole 165—) Hole diameter [mm] [ ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Grawel (> 2mm)
Screen / Mesh Screen v Waterlevel measured: 30/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm])
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
(P 55 11 0 95 19
| S W M A
0 I F05 [T OVERBURDEN: Brownish red, fine; -0
] — -
N | || | BANDED IRONSTONE: Brownish yellow; Large fragments Calcrete|”
5] T BANDED IRONSTONE: Brownish yellow, fine; Calcrete 0
] — CALCRETE: Brownish white, fine; Banded Ironstone -
10] -10
1 — g
15] L H15
] 305 254 BANDED IRONSTONE: Brownish yellow, fine; -
4 — _ | -
20: CLAY: Light brown, very fine; Banded Ironstone fragments 20
25: CLAY: Brown, very fine; Banded Ironstone fragments 25
30 30
] v [
] i DOLOMITE: Light grey, very fine fractured; L
35 H - 203 e 35
| -
] T :, : ,: T : DOLOMITE: Grey, very fine fresh; -
40] St 40
—_ T T T I
E : ! II I II t I : g
= e I - ©
£ 45] Fa5 =
o i TTTT -
0] 1 T o ’§‘
(el s e
50] i 50
g TTTT o
] = -
- I II : II II -
55 i 55
N T :I : |: |: I
1 e B
60: I :I : I: I: _-60
1 254 I -
] e :
65: 1 II : II I : _-65
- I II : II II -
1 EELT ¥
1 T T T 1 I
705 e 70
1 e 3
75] | w LoTT 75
1 ‘ ‘ o r
N LT T T T o
N ‘ ‘ s o i DOLOMITE: Brownish grey, very fine fractured; Cavity I
| I -
80: | | —203 CAVITY:; :80
85: | | T :, : ,: T : DOLOMITE: Grey, very fine fractured; Chert fragments -85
] i i T :, : ,: I : DOLOMITE: Grey, very fine, slightly fractured; -
N LT TT "
901 : : e 90
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0007 Number: SD2-32 Site type: Borehole
Distr./Farm No.: 442 Site Name/Descr.. FARM 442 WELLFIELD
Latitude [°]: 28.222000 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 31.81
Longitude [°]: 23.206830 || Alt. No. 2: Depth [m]: 90.40 || WL status: Static
Altitude [m]: 1374.80 || Rep. inst.:. GOLD Col. ht. [m]: 0.25 || Date WL meas.: 20131130
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: Observation
—Engine: - Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-32 Date sampled: 20131202 Depth sampl. [m]: 82.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 8.17 Na: 11.7 Cl: 22.8 Langel.: 0.72 E.Coli:
EC: [mS/m] 46.8 K: 2.33 NO3 as N: 5.03 Aggr-Ind: 12.75 Faec. co:
TDS: 436 Si: 16.7 SO4: 13.5 lon-bal: 3.17 Total Co:
T. Alk.: 238 Al: F: 0.17 CaCoa3: 294.03 SPC:
Ca: 64.6 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: 32.3 Mn: ! 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
80.00 80.50 11.00 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 35.00 254  Steel Plain casing
0.00 72.00 203  Steel Plain casing
72.00 90.00 203 Steel Perforated or slotted
TESTING DETAILS: Durat. Depthto Disch. Drawd. Recovery
Description Date [min] intk.[m] rate[l/s] [m] [mM] % [min] T[m2d] Storage Comment
STEP TEST STEP 1 20131130 60 82.50 5.22 8.12
STEP TEST STEP 2 20131130 60 82.50 8.13 26.10
STEP TEST STEP 3 20131130 15 82.50 12.26 50.68 100 80
PUMP INLET 20131130 3 82.50 10.74 50.69
CONSTANT 20131201 1440 82.50 8.08 32.79 100 180 61 0.05
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 24 5.00 CLASSO0 52.00 60.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
-—"if‘."? P O Box 13776, Hatfield, 00285
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier:

2823AAX0007 Number:

SD2-32 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442
Latitude [°] 28.222000 || Alt. No. 1: Diam. [mm]: 200 || Water lev. [m]: 31.81
Longitude [] 23.206830 || Alt. No. 2: Depth [m]: 90.40 || Piezometer: 0
Altitude [m]: 1374.80 || Rep. inst.: GOLD Col. ht. [mm]: 0.25 || Date WL meas.: 20131130
Coordinate System: Geographic Decimal Degrees (Longitude/Latitude), Hartebeesthoek94 (WGS 84)
Multirate Test
1 FETTTTT
354 141+ H
403 T
E 5] T
£ 59 R
2 55 D
Q 5 LIy
— 3 [RRRERT
5
g W
= 70 |
751 1
80; !
Time [min]
Constant Rate Test
3]
E ]
£
= 45
T 3
g 3
L 507
3 7
S 55
=
60
651
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 82.50 20131130 1510 20131130 1845
GOLD Constant rate test 82.50 20131201 0740 20131202 1040
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 1510 60 82.50 5.22 8.12 0.64
STEP TEST STEP 2 1610 60 82.50 8.13 26.10 0.31
STEP TEST STEP 3 1710 15 82.50 12.26 50.68 100 80 0.24
PUMP INLET 1845 3 8250 10.74 50.69 0.21
CONSTANT 0740 1440 82.50 8.08 32.79 100 180 0.25
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Borehole Construction and Geological Log Date compiled: 19/12/2013
BASIC SITE INFORMATION: Site Identifier: 2823AAX0008 Number: SD2-34 Site type: Borehole
Distr./Farm No.: 442 Site Name/Des.: FARM 442
Region Type: Water supply authority Region Descr.: TSANTSABANE LM
Latitude [°]: 28.222290 Reg./BB.: Topo-set.: Depth [m]: 34.46
Longitude [°]: 23.201010 GN Site status: Unused Col. ht. [m]: 0.25
-Nr.:
Altitude [m]: 1369.54 Site purp.: Observation Diam. [mm]: 216
Coord. acc.: Accurate to within 1 units Use applic.: 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
Hole 165—) Hole diameter [mm] | ] Sanitary seal
- - Casing (plain / perforated, sloted) <—152 Casing diameter [mm] Drill cuttings
Screen/ Mesh Screen v Waterlevel measured: 28/11/13
Piezometer 0:50—> Piezometer (Nr. & Diameter [mm]) Gravel (> 2mm)
Construction Progr. Yield Penetr. rate Lithology
Ils [Min./m]
P> 9,10 .2
OE SOIL: Dark brown, fine weathered; -0
1_5 COBBELS: Yellowish brown, fine weathered; of E
2—: 305 Chert, BIF, Jasper and Shale, dark-brown and red —2
3; BANDED IRONSTONE: Yellowish brown, fine, E
4§ slightly weathered; and greyish to dark :-4
5 N
6 6
7 i
8] I8
of %5 | 254 -
10: | 216 10
11 i
12—; v DOLOMITE: Dark grey, fine, highly weathered -12
1 3§ chert rich; and dark -brown N
14% :—14
153 i
[ "6 O
.g. 16§ DOLOMTE: Darkblue, fine fresh; to greyish and -16 %
S 17 creamy .-
o = L —_
g1y 4 . 183
1 95 DOLOMITE: Dark grey, fine fresh; E
204 20
21—; | i L
- | | -
22 \ \ 201 22
23 — :
243 | | 24
251 2 ; ¥
268 | " 26
27—; } } L
28] | ‘ 7Ils 28
= | I l-
29§ | i 1 CAVITY: ; i
30; ! ! T :. : .: T : DOLOMTE: Bluish grey, fine fresh; to dark _30
314 | I T N
32] T 132
33 26 St _
34 4
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MANAGEMENT RECOMMENDATIONS
BASIC SITE INFORMATION: Site Identifier: 2823AAX0008 Number: SD2-34 Site type: Borehole
Distr./Farm No.: 442 Site Name/Descr.: FARM 442 WELLFIELD
Latitude [°]: 28.222290 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 11.68
Longitude [°]: 23.201010 || Alt. No. 2: Depth [m]: 34.46 || WL status: Static
Altitude [m]: 1369.54 || Rep. inst.. GOLD Col. ht. [m]: 0.50 || Date WL meas.: 20140228
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: Observation
~Engine: : Consumer:  Non-urban
Manufacturer: Power Rating [kW]
Type of Power: Pulley Diam. [mm]: Application:
WATER CHEMISTRY:
Sample No.: SD2-34 Date sampled: 20131204 Depth sampl. [m]: 28.50 Comment:
Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.94 Na: 9.42 Cl: 20.3 Langel.: 0.66 E.Coli:
EC: [mS/m] 52.1 K: 1.83 NO3 as N: 4.89 Aggr-Ind: 12.71 Faec. co:
TDS: 512 1 Si: 18.3 SO4: 14 lon-bal: 10.29f  Total Co:
T. Alk.: 272 Al: F: 0.225 CaCoa3: 386.86 SPC:
Ca: 87.3 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: 41.1 Mn: ! 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 20.00 Notch (V- or U-notch)
29.00 29.50 7.00 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 18.00 254  Steel Plain casing
0.00 20.00 216 Steel Plain casing
20.00 32.00 216  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 20131202 60 28.50 5.53 0.12
STEP TEST STEP 2 20131202 60 28.50 10.04 0.28
STEP TEST STEP 3 20131202 60 28.50 20.02 0.92
STEP TEST STEP 4 20131202 60 28.50 30.10 1.99 100 110
CONSTANT (1) 20131203 1440 28.50 20.06 140 0.04 97 1440
CONSTANT (2) 20140228 4320 28.84 30.04 2.77 100 1560 872 0.05
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 28.00 Electric motor 24 10.00 CLASS 1 13.00 22.00
Note: 1. Production borehole
2. Install water level monitoring facility in borehole
k Golder Associates Africa, Pretoria
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PUMPING TEST REPORT

Date compiled: 31/03/2014

BASIC SITE INFORMATION:

Site Identifier: 2823AAX0008 Number: SD2-3

4 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442

Latitude [°] 28.222290 || Alt. No. 1: Diam. [mm]: 216 || Water lev. [m]: 11.68
Longitude [] 23.201010 || Alt. No. 2: Depth [m]: 34.46 || Piezometer: 0
Altitude [m]: 1369.54 || Rep. inst.: GOLD Col. ht. [mm]: 0.50 || Date WL meas.: 20140228

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

Multirate Test

N
IN

5 R
PPt

-
L

Water level in [m]

Time [min]

Constant Rate Test

IS
@

'T‘|||$||

oMt

Water level in [m]
$

P

Tl

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 28.50 20131202 1530 20131202 2120
GOLD Constant rate test 28.50 20131203 0830 20131205 0830
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 1530 60 28.50 5.53 0.12 46.08
STEP TEST STEP 2 1630 60 28.50 10.04 0.28 35.86
STEP TEST STEP 3 1730 60 28.50 20.02 0.92 21.76
STEP TEST STEP 4 1830 60 28.50 30.10 1.99 100 110 15.13
CONSTANT 0830 1440 28.50 20.06 1.40 0.04 97 1440 14.33
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PUMPING TEST REPORT

Date compiled: 10/04/2014

Distr./Farm No.:

BASIC SITE INFORMATION:

442

Site Identifier:

2823AAX0008 Number: SD2-34

Site Name/Des.: FARM 442

Site type: Borehole

Latitude [°]
Longitude [°]
Altitude [m]:

28.222290
23.201010
1369.54

Alt. No. 1:
Alt. No. 2:
Rep. inst.:

GOLD

Diam. [mm]:
Depth [m]:
Col. ht. [mm]:

216
34.46
0.50

Water lev. [m]:
Piezometer:
Date WL meas.:

11.68
0

20140228

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

Constant Rate Test

1223

Water level

E2s---—-———-
cet o

B N
T
B2 —— - m e

C1C ) R, S
1Y TR

BB m oo D
1Y [N S
BA x> ¥
188 - -

NEF-——-—————-—-—-—-—-—-—---—-—-—-—-—-— -

S e i it

o5 - N

1B — - T
T

=

73

3 - - ___

=

=

=

Time [min]

4800+ + — - —1— + -
54004 L - L I 1 _ L _i_1

GOLD
GOLD
GOLD

Step test

PUMPING TEST:
Rep. Inst. Meth. tested

Constant rate test
Constant rate test

Depth to
intake [m]

28.50
28.50
28.84

Starting
Date

20131202
20131203
20140228

Ending
Date
20131202
20131205
20140304

Time
2120
0830
1030

Time
1530
0830
0930

Transmis.

[m2/d] Storativ.

Rec. abs.
[I/s]

Description

STEP TEST STEP 1
STEP TEST STEP 2
STEP TEST STEP 3
STEP TEST STEP 4
CONSTANT (1)
CONSTANT (2)

TESTING DETAILS:

Time
1530
1630
1730
1830
0830
0930

Durat. Depth to
intk. [m]

start. [min]
60
60
60
60
1440

4320

28.50
28.50
28.50
28.50
28.50
28.84

Disch.
rate[l/s] Recov.

[m]

Drawd.
[m]

0.12
0.28
0.92
1.99
1.40
2.77

%

5.53
10.04
20.02
30.10
20.06
30.04

100
97
100

0.04

Rec.
Dur.
[min]

Trans.
[m2/d]

Perm.

[m/d]  Storat.

110
1440
1560

QIst

46.08
35.86
21.76
15.13
14.33
10.84
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MANAGEMENT RECOMMENDATIONS

Page 1
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BASIC SITE INFORMATION: Site Identifier: 2823AA00131 Number: SD2-GAA010  Site type: Borehole

Distr./Farm No.: 442 Site Name/Descr.: FARM 442 PTN. ELLENDALE

Latitude [°]: 28.226500 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 32.00
Longitude [°]: 23.206810 || Alt. No. 2: Depth [m]: 79.24 || WL status: Static
Altitude [m]: 1378.77 ||Rep. inst.: GOLD Col. ht. [m]: Date WL meas.: 20140127
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 Depth to Intk. [m]: 39.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 62.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.77 Na: 135 Cl: 30.4 Langel.: 0.53 E.Coli:

EC: [mS/m] 68.8 K: 2.85 NO3 as N: 5.24 Aggr-Ind: 12.59 Faec. co:

TDS: 478 Si: SO4: 13.4 lon-bal: 0.29 Total Co:

T. Alk.: 343 Al: <0.05 F: <0.1 CaCoOa: 388.24 SPC:

Ca: 77.8 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: 47.2 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[m2d] Storage Comment
STEP TEST STEP 1 20140127 60 62.00 1.04 1.01

STEP TEST STEP 2 20140127 60 62.00 2.14 4.04

STEP TEST STEP 3 20140127 60 62.00 4.02 13.92 100 10
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PUMPING TEST REPORT

Date compiled: 07/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AA00131 Number: SD2-GAA010 Site type: Borehole

Distr./Farm No.: 442 Site Name/Des.: FARM 442 PTN. ELLENDALE

Latitude [°] 28.226500 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 32.00
Longitude [] 23.206810 || Alt. No. 2: Depth [m]: 79.24 || Piezometer: 0
Altitude [m]: 1378.77 || Rep. inst.: GOLD Col. ht. [mm]: Date WL meas.: 20140127

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

Multirate Test

8 o 8 o

w
X

P P P P T T P P P P

8

Water level in [m]
8

PP

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 62.00 20140127 0730 20140127 1040

. 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 0730 60 62.00 1.04 1.01 1.03
STEP TEST STEP 2 0830 60 62.00 2.14 4.04 0.53
STEP TEST STEP 3 0930 60 62.00 4.02 13.92 100 10 0.29
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MANAGEMENT RECOMMENDATIONS
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BASIC SITE INFORMATION: Site Identifier: 2823AA00132 Number: SD2-GAAO011l  Site type: Borehole

Distr./Farm No.: 442 Site Name/Descr.: FARM 442 PTN. ELLENDALE

Latitude [°]: 28.215290 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.51
Longitude [°]: 23.196220 || Alt. No. 2: Depth [m]: 69.00 || WL status: Static
Altitude [m]: 1373.30 ||Rep. inst.: GOLD Col. ht. [m]: 0.20 || Date WL meas.: 20140126
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 Depth to Intk. [m]: 21.50 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.: SD2- Date sampled: 20140218 Depth sampl. [m]: 62.00 Comment:

Main Parameters: Calculated Parameters: Bacteriol. Parameters:
pH: 7.72 Na: 8.24 Cl: 14.2 Langel.: 0.45 E.Coli:

EC: [mS/m] 61.6 K: 1.46 NO3 as N: 1.79 Aggr-Ind: 12.51 Faec. co:

TDS: 416 Si: SO4: 20.2 lon-bal: 0.10 Total Co:

T. Alk.: 332 Al: <0.05 F: 0.24 CaCoOa3: 361.08 SPC:

Ca: 74 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: 42.9 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[m2d] Storage Comment
STEP TEST STEP 1 20140126 60 62.00 0.61 15.07

STEP TEST STEP 2 20140126 50 62.00 1.02 47.28 99.00 120

PUMP INLET 20140126 2 62.00 0.44 47.29
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PUMPING TEST REPORT Date compiled: 19/03/2014

BASIC SITE INFORMATION: Site Identifier: 2823AA00132 Number: SD2-GAA011 Site type: Borehole
Distr./Farm No.: 442 Site Name/Des.: FARM 442 PTN. ELLENDALE

Latitude [°] 28.215290 || Alt. No. 1: Diam. [mm]: 165 || Water lev. [m]: 14.51
Longitude [] 23.196220 || Alt. No. 2: Depth [m]: 69.00 || Piezometer: 0
Altitude [m]: 1373.30 || Rep. inst.: GOLD Col. ht. [mm]: 0.20 || Date WL meas.: 20140126

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

Multirate Test

W
LD

M

(]
)

Water level in [m]
11 I$I 1 I$

|||$

s

N
P
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
4
|
|
|
|
|
4

Time [min]

PUMPING TEST: Starting

Depth to Ending Transmis. Rec. abs.
Rep. Inst. Meth. tested intake [m] Date Time Date Time [m?/d] Storativ. [I/s]

GOLD Step test 62.00 20140126 0740 20140126 1130

. 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 62.00 0.61 15.07 0.04
STEP TEST STEP 2 0840 50 62.00 1.02 47.28 99.00 120 0.02

Golder Associates Africa, Pretoria
P O Box 13776, Hatfield, 00285
? Tel: 012 - 364 4000
FGolder  Fax 012-364 4001

Associates Project No.: 11613568
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WILLIAM JARVIS - BASIC SITE INFORMATION

SITE LOCATION | GEOHYDROLOGY | MANAGEMENT RECOMMEND.
Site District Site name/Description Site Longitude [°]] Altitude | Col. ht. | Diam. | Depth |Water I. 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]
2823AAX0005 442 FARM 442 PTN. ELLENDALE B 23.195690001 1372.45 0.50 165 9.42
SUMMARY: Site Type: Maximum: 942
B = Borehole Minimum: 9.42
Nr. of sites: sum:
Average: 9.42
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
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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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WINSTON AYTON - 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]
2823AA00113 |[SD2-GAA096 1440 FARM 440 PTN. MOEDHOU B | 28.15973967]23.214680001 1397.00 0.31 165| 41.50 3.69
2823AA00114 |SD2-GAA095 [440 FARM 440 PTN. MOEDHOU B 28.1618396723.22736000] 1394.00 0.31 165
2823AA00115 |[SD2-GAA094 1440 FARM 440 PTN. MOEDHOU B | 28.17040967]23.233390001 1394.00 0.55 165 13.32
2823AAX0025 |[SD2-GAA097 440 FARM 440 PTN. MOEDHOU B | 28.15965967]23.214610001 1397.00 0.29 165
SUMMARY: Site Type: Maximum: 4150  13.32
B = Borehole Minimum: 41.50 3.69
Nr. of sites: 4 Sum:
Average: 41.50 8.51

Page 1

oy

NOTE:

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

=
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Tel: 012 - 364 4000
Fax: 012 - 364 4001
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WINSTON AYTON - TIME DEPENDENT CHEMISTRY REPORT

Site Identifier: 2823AAX0025

Samp. Nr./Type Date/Time samp.

Number: SD2-GAA097

pH EC

Site Name: FARM 440 PTN. MOEDHOU
TDS

Mg Na K

Si

Al Fe

Mn Cl SO4 NO3 as N F T. Alk.

SD2GAA97 20130528 1430

7.28 97.6 t

680 t

7111 35.7 1.94

255

<0.05 <0.05

<0.05 67.6 44.6 123+t 0.282 424

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

Concentrations in [mg/l] where applicable
EC [mS/m]
Nitrate as N

am|

S,
D
E
K
0:
P
R
S
X

ple Type Code Explanation:
Drinking water

: Effluent
: Sewage

Organic

: Pressed or pellet
: Rock

= Soil

: Other source

?

Golder Associates Africa, Pretoria
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Tel: 012 - 364 4000
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Associates Project No.: 11613568

E Golder

July 2014 Report No. 11613568-12709-5




VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

APPENDIX A

Document Limitations

July 2014 E Golder
Report No. 11613568-12709-5 33 L7 Associates



VAAL GAMAGARA PIPELINE GROUNDWATER STUDY

DOCUMENT LIMITATIONS

This Document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following
limitations:

i)  This Document has been prepared for the particular purpose outlined in Golder’s proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

i)  The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by Golder in regards to it.

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in
this Document. Golder’s opinions are based upon information that existed at the time of the production
of the Document. It is understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and cannot be used to assess
the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws or
regulations.

v) Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

vi)  Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services
and work done by all of its sub-consultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it will
not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action, against
Golder’s affiliated companies, and their employees, officers and directors.

viii) This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this Document.

GOLDER ASSOCIATES AFRICA (PTY) LTD
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As a global, employee-owned organisation with over 50 years of experience,
Golder Associates is driven by our purpose to engineer earth’s development while
preserving earth’s integrity. We deliver solutions 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,
environment and energy.

For more information, visit golder.com

P.O. Box 13776
Hatfield, 0028
Ditsela Place

1204 Park Street
Hatfield

Pretoria, 0083

South Africa

T: [+27] (12) 364 4000

Golder Associates Africa (Pty) Ltd.

Golder

7 Associates

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 44 1628 851851
North America + 1 800 275 3281
South America + 56 2 2616 2000

solutions@golder.com
www.golder.com
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	ANDRIES WILLIMSE    BASIC SITE INFORMATION: 
	Col ht m: 
	2823AAX0023 SD2GAA088: 
	443: 
	SERETSESENCHO PTN WELTEVREDEN: 
	2819295967: 
	23171010001: 
	139400: 
	Diam mm037: 
	Depth m037: 
	Water l m037: 
	Yieldls037: 
	Rec absls037: 
	Depth to Intk m037: 
	Dis ratels037: 
	Duty c hrsd037: 
	AUTHER OLIVIER    BASIC SITE INFORMATION: 
	Number: 
	District: 
	Site nameDescription: 
	Site type: 
	Latitude: 
	Longitude: 
	Altitude m: 
	Diam mm: 
	2823AAX0008 SD2GAA038: 
	SUMMARY: 
	580: 
	VINCI: 
	B: 
	2822852967: 
	23164110001: 
	Col ht m138354: 
	Depth m165: 
	Water l m165: 
	Yieldls165: 
	Rec absls165: 
	Depth to Intk m165: 
	Dis ratels165: 
	Duty c hrsd165: 
	SUMMARY Maximum Minimum Average Sum Nr of sites 1 Site Type B  Borehole: 


