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BASELINE SOUTH AFRICA 

MPUMALANGA 

Location of Baseline: 
Lo cords   -10 584.143 Y  28 519 90.849 X 
Geographical Cords  25:46:40.1322 Lat  29:06:19.8587 Long 
WGS 84 Cords  -10556.981 Y  28 52 287.160 X 
Geographical Co-cords 25:46:42.1950 Lat  29:06:18.8963 Long 
 
Province:   Mpumalanga 
 
City / Mine:   “Landau Colliery” 
 
Directions from Town From Witbank take the N4 to Pretoria, at �  16 

kilometers  From Swartbos turn off, take the 
Kromdraai Highveld turnoff.  
Travel in a Northerly direction on the gravel road  
For 10 kilometers. The mine will be on your left      
hand side.  

 
Contact Person:  CF Barnard 
 
Contact Person’s details: E-mail: cfbarnard@anglocoal.co.za 
    Tel No : 013 693 0804 
    Cell No : 082 332 6946 
    Fax :  013 652 0024 
 
Baseline Length :  481.424m 
 
Description of Beacons: 5 Concrete beacons 
 
Final Distances : 
 
Baseline Beacon  to Baseline Beacon  Distance 
 A    B   146.687m 
 A    C   190.603m 
 A    D   331.351m 
 A    E   481.424m 
 B    C   43.916m 
 B    D   184.664m 
 B    E   334.737m 
 C    D   140.748m 
 C    E   290.821m 
 D    E   150.073m 
 
Baseline last checked :  2004 
 
Baseline Checked by:  Anglo Technical Division: Surveying & 
Mapping 
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Technical data:                              See attachment:  
Landau Technical Data and Landau  
Baseline map.pdf 

 
BENCH MARK 00874 
 
 

           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           
           
           
           
           
           
           
           
           
   

 

           
           
         

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results 
obtained or any other loss incurred from the use of these base lines. IMSSA 
will not be responsible for the granting or obtaining permission for access to 
any of these sites.   
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 BASELINES SOUTH AFRICA  

MPUMALANGA 

 

Location of Baseline:     
Lo29 Co-ords    -22 478.068 Y 2 877 793.980 X 
WG29 Co-ords    -22 450.801 Y 2 878 090.404 X 
  
Province:     Mpumalanga 

 
City / Mine:     “Kleinkopje Colliery” 
 
Directions from Major City / Town From Johannesburg to Witbank on 

the N12 highway turn of at the 
Watermeyer offramp (R544) 
and turn right into Watermeyer St 
and continue 5.5km (see WPT005).  
Turn right and continue 
for 4.3km to WPT007 and see 
Kleinkopje Colliery Notice board on 
left. 

 
Contact Person:    D Lake 
 
Contact Person’s details: E-Mail: dlake@coal.anglo.co.za 

 Tel No: 013 693 0119 
 Cell No:  

    Fax:  013 691 9426 
 
 
Baseline Length:    203.881 m 
 
Discription of Beacons:   3 Concrete beacons 
 
Final Distances: 
 
Baseline Beacon to Baseline Beacon  Distance 

GS247   GS248  54.435m 
GS247   GS249  203.881m 
GS248   GS249  149.446m 

 
Baseline last checked:   2004 
 
Baseline Checked by: Anglo Technical Division: Surveying 

& Mapping 
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Technical data: See attachments 
 Kleinkopje Technical Data and 

Kleinkopje Baseline map.pdf 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results 
obtained or any other loss incurred from the use of these base lines. IMSSA 
will not be responsible for the granting or obtaining permission for access to 
any of these sites. 
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KLEINKOPJE TECHNICAL DATA 
 

 Typical Certificate of Calibration        

              

 Calibration of E.D.M. @ Kleinkopje Baseline        

              

 Date of Calibration:    05/03/2004        

              

 Instrument:    TCM1100        

              

 Serial Number:    412517        

              

 Instrument Uncertainty:   55        

              

 Height of Instrument above pillar:  0.237        

              

 Height of Target above pillar:   0.237        

              

 
From To Base 

Distance 
Measured 
Distance 

Calculated 
Distance Residual mm 

  
     

 GS247 GS248 54.435 54.435 54.435 0.5        

 GS247 GS249 203.881 203.880 203.881 -0.3        

 GS248 GS249 149.446 149.446 149.447 -1.1        

              

 
Residual standard deviation 
(mm): 0.8          

     Comments        

 Zero Error correction (mm): -1.0        

            

 Scale Factor (ppm):  11.7 

  

       

              

 Zero Error std deviation (mm): 0.0          

              

 Scale Factor std deviation (ppm): 7.9          

              

              
              
              
                 

 J FOURIE            

 Certificated Mine Surveyor           

              
   File Ref: Q:\MSEXCEL EDM Calibration.xls        
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BASELINES SOUTH AFRICA  
 

MPUMALANGA 

Location of Baseline:   SOUTH  EAST 
Geographical Coords   25:57.50 S  29:10.60 E 
 
Province:     Mpumalanga 

 
City / Mine:     “Greenside Colliery” 
 
Directions from Major City / Town From Johannesburg to Witbank on 

the N12 highway turn of at the 
Watermeyer offramp (R544) 
and turn right into Watermeyer St 
and continue 3,0km to Micro street 
crossing.  Turn right and pass  
through the old Landau village to T-
junction. Turn right and drive 1,4km 
and turn left.  See the Rapid 
Loading Terminal on your right. 
Proceed 2.5km and see Greenside 
Notice board on left.  

 
Contact Person:    T Barnard 
 
Contact Person’s details: E-Mail: tbarnard@coal.anglo.co.za 

 Tel No: 013 690 4272 
 Cell No: 082 562 3593 

    Fax:  013 690 4313 
 
 
Baseline Length:    416.7318 m 
 
Discription of Beacons:   5 Concrete beacons 
 
Final Distances: 
 
Baseline Beacon to Baseline Beacon  Distance 

A    B   260.8571m 
A    C   301.9155m 
A    D   384.0992m 
A    E   416.7318m 

 B    C   41.0590m  
 B    D   123.2430m 
 B    E   155.8740m 
 C    D   82.1846m 
 C    E   114.8160m 
 D    E   32.6328m 
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Baseline last checked:   2005 
 
Baseline Checked by: Anglo Technical Division: Surveying 

& Mapping 
 
Technical Data: See attachment:  
 Greenside Technical Data and 

Greenside Baseline map.pdf 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results 
obtained or any other loss incurred from the use of these base lines. IMSSA 
will not be responsible for the granting or obtaining permission for access to 
any of these sites.  
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     GREENSIDE TECHNICAL DATA   

Typical Certificate of Calibration   
          

Calibration  of E.D.M. @ Greenside Baseline   
          
Date of Calibration :  15 June 2005        
          
Instrument :  LEICA TCR 405       
          
Serial Number :          
          
Surveyor  CA NEEDHAM        

          

Instrument Accuracy   �  ( 5mm + 5PPM x d ) Prism constant 0      
          

Type of Prism used ROUND LEICA PRISM          
  
E.D.M. Measurement F0 REPEAT MEASUREMENTS     X    

  F1 SINGLE MEASUREMENT          
          

 AATS MEASURED TEMPERATURE PPM C + R   

 
BASE 

DISTANCE DISTANCE PRESSURE SETTING Y/N 
RESIDUAL 

  

 A - B 260.8571       Y 260.8571   

 A - C 301.9155       Y 301.9155   

 A - D 384.0992       Y 384.0992   

 A - E 416.7318       Y 416.7318   

 B - A 260.8571       Y 260.8571   

 B - C 41.0590       Y 41.0590   

 B - D 123.2430       Y 123.2430   

 B - E 155.8740       Y 155.8740   

 C - A 301.9155       Y 301.9155   

 C - B 41.0590       Y 41.0590   

 C - D 82.1846       Y 82.1846   

 C - E 114.8160       Y 114.8160   

 D - A 384.0992       Y 384.0992   

 D - B 123.2430       Y 123.2430   

 D - C 82.1846       Y 82.1846   

 D - E 32.6328       Y 32.6328   

 E - A 416.7318       Y 416.7318   

 E - B 155.8740       Y 155.8740   

 E - C 114.8160       Y 114.8160   

 E - D 32.6328       Y 32.6328   
          

Residual maximum error (mm) :         0.0050   

Residual minimum error (mm) :         0.0000   

Standard deviation             136.2874   

                 

Additive constant to be applied   YES  NO x   
    Amount       

          

 ______________  ______________      

 J. Fourie  DATE      

 Mine Surveyor        
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BASELINES SOUTH AFRICA  

GAUTENG 

 

Location of Baseline:   SOUTH  EAST 

Geographical Coords   26:04:53S  28:06.74E 
 
Province:     Gauteng 

 
City / Mine:     “Johannesburg (Frankenwald)” 
 
Directions from Major City / Town The Frankenwald base is situated on 

University Witwatersrand property 
and, as such,  
is not available to the general public.  
However, Surveyors who wish to 
avail themselves 
of this facility should enquires at the 
contact persons below    

 
Contact Person:    R Wilson 
 
Contact Person’s details: E-Mail:  

 Tel No: 011 716 2544 
 Secr No: 011 716 2671 

    Fax:  011 716 2671 
 
 
Baseline Length:    696.4878 m 
 
Discription of Beacons:   5 Concrete beacons 
 
Final Distances: 
Baseline Beacon to Baseline Beacon  Distance 

A    B   50.9903m 
B    C   158.5185m 
C    D   333.0310m 
D    E   153.9480m 

 
 
Baseline Last Checked:   Unknown 
 
Baseline Checked by: Chief Director : Survey & Mapping 

Mowbray 
 
Technical data : The bay lengths given are those 

currently accepted (May 1988) and 
may be subject to small changes of 
the order of 0.1mm with subsequent 
measurements. 
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 More refined height values will 
become available in the future but 
any changes will not materially affect 
slope reductions. 

 Instrument and reflector heights are 
most conveniently measured with 
reference to the pillar plate. 

 See attachment 
Frankenwald Technical Data 
Frankenwald Baseline map.pdf 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results 
obtained or any other loss incurred from the use of these base lines. IMSSA 
will not be responsible for the granting or obtaining permission for access to 
any of these sites. 
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FRANKENWALD TECHNICAL DATA 
 
 
 

DEPARTMENT OF SURVEYING 
 

UNIVERSITY OF THE WITWATERSRAND 
 

FRANKENWALD CALIBRATION BASELINE 
 
1.  GENERAL 
 
The use of electromagnetic distance measuring instruments (EDM’s) by 
surveyors today has become almost universal and together with electronic 
calculators and desk-top computers has revolutionized the survey profession. 
While the advent of the EDM has, without a doubt, resulted in faster and more 
accurate work it is also  true to any that EDM distances are often accepted 
without question.  This is a dangerous approach, particularly if the surveyor is 
striving for high accuracy. 
 
On the assumption that manufactured operating instructions, particularly with 
regard to signals optimization and meteorological correction, are adhered to, 
there are still three significant sources of error in EDM observation. 
 
1.1  ZERO ERROR: 
 
Zero error arises due to 
 
a)  non-collinearity of the mechanical axis of the EDM and its electronic 
centre, 
and 
 
b)  non-collinearity of the axis of the prism mounting with the optical centre of 
the prism. 
 
A manufacturer will design a prism for use with a particular EDM and the 
instrument will be adjusted in the factory, to register a minimal zero error.  
However, with age this value normally becomes larger and, in old instruments, 
may reach five centimeters if non-standard prisms are employed. 
 
1.2  SCALE ERROR 
 
Scale error arises due to a variation or drift in the EDM’s modulation 
frequency with respect to the design value. Scale error may be insignificant 
over distances of a few tens of meters but, as it is a function of distance, it 
becomes more significant on longer lines.  It is worth noting that an error in 
the meteorological 
correction will result in an apparent scale error. 
 
1.3 CYCLIC ERROR 
 
Cyclic error is a small error, normally no more than a few millimeters, which 
can have either a positive or a negative sign.  It is a periodic error with period 
equal to the effective wavelength of the modulation frequency.  While ideally 
determination of this error is carried out in the laboratory it can be computed 
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from baseline observation, providing the bay opening has been designed to 
give suitable coverage over the effective wavelength of the instrument.  In 
view of the difficulty in determining cyclic error and its small magnitude it is 
normally ignored. 
 
In order to check and calibrate EDM instruments a high accuracy, multi-bay 
baseline is usually employed. 
 
2.  THE FRANKENWALD BASELINE 
 
The Frankenwald baseline is intended to fulfil three functions.  The first is to 
provide a teaching facility for senior undergraduate survey students, while the 
second function is the provision of a research facility.  The third purpose is to 
provide a service to the survey community at large.  The Department of 
Surveying felt that, particularly in the field of precise engineering surveying, a 
high grade EDM calibration baseline in the Witwatersrand areas had become 
highly desirable. 
 
Calibration bases have existed for many years but in general, they consist of 
ground points some of which are of doubtful stability.  Such bases 
automatically preclude high grade EDM calibration, particularly if poor 
plumbing techniques are used. We feel that the Frankenwald baseline is 
unique in this part of the world.  The pillars are designed to ensure maximum 
stability and the foundations are either cast directly on bedrock, or are cast on 
piles which extend down to bedrock.  The double skin construction of the pillar 
itself will ensure that diurnal movement due to the sun will be minimal.  While 
we anticipate long term stability at the sub millimeter level, high grade 
measurements will be made at regular intervals to monitor bay lengths and 
update values. 
 
The baseline itself consists of five pillars equipped with high precision 
stainless steel counting plates.  The pillars are constructed in a straight line 
spanning a distance of seven hundred meters.  The bay lengths have been 
designed in such a way that cyclic error in EDM instruments having a 10 
meter effective wavelength has become almost a standard with most EDM 
manufacturers and the baseline configuration was chosen with this in mind. 
 
3.  EDM CALIBRATION 
 
There are two alternative approaches to the calibration of EDM equipment.  
Scientifically, the more acceptable is to separate the three error components 
(zero, systematic and cyclic) and make independent estimated of each.  Such 
a calibration routine would be largely carried out in a laboratory and would 
require ancillary equipment such as a frequency counter to determine 
systematic error and a graduated rail and reflector carriage to determine 
systematic error 
 
The Frankenwald calibration base has been constructed to cater for the more 
practical method of examining the performance of EDM equipment.  The five 
collinear pillars result in a total of ten possible distances which, because of the 
stability of the pillars, may be considered known.  These same distances are 
measured by the instrument under test and the differences between 
measured and accepted lengths represent the instrumental errors.  The 
isolation of the zero, systematic and cyclic error components is then achieved 
computationally.  Cyclic error is represented by two parameters, amplitude 
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and phase lag, consequently there is a total of four error components. Ten 
measurements have been made and hence the system in over-determined 
and a least squares solution may be employed to obtain the best estimates of 
the four error exponents.  If the cyclic error is ignored, as is often justifiable in 
modern instruments, then the problem reduces to a simple linear regression 
calculation.  This may be solved graphically or using a simple pocket 
calculator.  However, the redundancy in the system also permits statistical 
estimates of the accuracy of determination of the error components to be 
made.  Those statistical data are equally important and hence a complete 
computation is recommended.  

 
FRANKENWALD TECHNICAL DATA 

 
 
 

DEPARTMENT OF SURVEYING 
 

UNIVERSITY OF THE WITWATERSRAND 
 

FRANKENWALD CALIBRATION BASELINE 

ABSTRACT OF OBSERVATIONS 
 

 
Instruments    Date    Observes 
Height of instrument   m (above top of pillar)   
Height of reflector   m (above top of pillar) 
 
 

FORWARD REVERSE 
Temperature °C Pressure 

in mb 
Temperature °C 

 
BAY Mean 

observed 
distance  

Dry        
 
Wet  

Mean 
observed 
distance 
 

 
Dry       

 
Wet 

Pressure in 
mb 

A – B         

A – C         

A – D         

A – E         

         

B – C         

B – D         

B – E         

         

C – C         

C – E         

         

D – E         
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FRANKENWALD TECHNICAL DATA 
 
 
 
 

DEPARTMENT OF SURVEYING 
 

UNIVERSITY OF THE WITWATERSRAND 
 

FRANKENWALD CALIBRATION BASELINE 
 

ABSTRACT OF BAY LENGTHS AND PILLAR HEIGHTS 
 
 
BAY  HORIZONTAL   PILLAR HEIGHT 
    DISTANCE 
 
A – B    50,9903     A  107,804  
 
B – C  158,5185     B  105,775  
 
C – D  333,0310     C  104,155  
 
D – E  153,9490    D  100,779  
 
TOTAL = 696,4878     E  101,228  
 
 
NOTES 
 
1.  The bay lengths given are those currently accepted (May 1988) and may 
be 
     subject to small changes of the order of  0,1 mm with subsequent measure 
 
2.  The quoted pillar heights refer to the height of the stainless steel plate and  
      are based on an arbitrary datum. 
 
3.  More refined height values will become available in the future but any 
     changes will not materially affect slope reductions. 
 
4.  Instrument and reflector heights are most conveniently measured with  
     reference to the pillar plate. 
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BASELINES SOUTH AFRICA  

GAUTENG 

Location of Baseline:   SOUTH  EAST  
Geographical Coords   25:42.84S  28:15.18E 
 
Province:     Gauteng 
 
City / Mine:     “Pretoria” 
 
Directions from Major City / Town From the N1 Highway take the East 

lane – Waverley exit, turn left and 
proceed westwards 
to Hardy Muller Circle and Michael 
Brink Street.  Access to Keurboom 
Street and base is 
opposite T.P.A. Workshop. 

 
Contact Person:    Chief Director : Survey and Mapping 
 
Baseline Length:    1020.494 m 
 
Discription of Beacons:   5 Concrete beacons 
 
Final Distances: 
Baseline Beacon to Baseline Beacon  Distance 

A    B   60.509m 
B    C   319.516m 
C    D   450.972m 
D    E   189.497m 
A    E   1020.494m 

 
Baseline Last Checked:   Unknown 
 
Baseline Checked by: Chief Director : Survey & Mapping 

Mowbray 
 
 
 

 

 

 

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results 
obtained or any other loss incurred from the use of these base lines. IMSSA 
will not be responsible for the granting or obtaining permission for access to 
any of these sites 
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BASELINES SOUTH AFRICA 

 

NORTHEN CAPE 

 

Location of Baseline:    Y    X  
Lo Coords     +29 353.930  +3 192 080.300  
Geographical Coords   28:50:48.6814S 26:41:57.1109E 
WGS 84 Coords    +29 397.900  +3 192 370.320 
 
Province:     North Cape 

 
City / Mine:     “Kimberley Mines” 
 
Directions from Major City / Town Follow Caters road (R357) from Kimberley to Douglas. 

Base is situated on the south side of main road 
approximately 2 km beyond intersection of R357 and R31 
to Barkley West. 

 
Contact Person:    D du Toit 
 
Contact Person’s details: E-Mail: deone.dutoit@debeersgroup.com  

 Tel No: 053 838 7316 
 Cell No:  

    Fax:  053 838 7431 
 

 
Baseline Length:    959.904 m 
 

Discription of Beacons:   5 Concrete beacons 
 

Final Distances: 
Baseline Beacon to Baseline Beacon  Distance 

KIM 0    KIM 6   59.972m 
KIM 6    KIM 36  300.046m 
KIM 36   KIM 78  419.975m 
KIM 78   KIM 96  179.911m 
KIM 0    KIM 96  959.904m 

 

Baseline Last Checked:   2004 
 

Baseline Checked by: Chief Director : Survey & Mapping 
Mowbray 

 

Technical data: See attachment:  
Kimberley Technical Data and Kimberley Baseline map.pdf  

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results obtained or any other 
loss incurred from the use of these base lines. IMSSA will not be responsible for the granting or 
obtaining permission for access to any of these sites.                   
                                



                                                                                                                                                       28 

        
 

KIMBERLEY TECHNICAL DATA 
 

Chief Director : Surveys & Mapping 
 
      Private Bag 
 
      MOWBRAY 7705 
 
 
 
4 August 1989 
 
 
KIMBERLEY :  E.D.M. CALIBRATION BASE 
 
The original calibration base in Kimberley proved to be most unstable and poorly situated.  A 
modern pillar base was thus established along the main road to Douglas.  Users, are requested to 
refrain from using anything but a 19mm spanner to remove the stainless steel pillar covers and to 
refix the covers after use thus ensuring protection to the mounting studs.  Your co-operation is 
earnestly requested to justify the effort and cost involved in establishing this base. 
 
Please report any damage to this office. 
 
 
 
 
 
 
 
 
For CHIEF DIRECTOR : SURVEYS & MAPPING 
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KIMBERLEY TECHNICAL DATA 
 
 

KIMBERLEY 
E.D.M. CALIBRATION BASE 

 

 
 
 
 
 
 
 

 
Line   Slope distance Height diff.  Horizontal distance 
 
 
XIM 0-XIM 6   59.975  -0.625   59.972 
 
XIM 6-XIM36  300.046  -0.195   300.046 
 
XIM36-XIM78 419.993  3.910    419.975 
 
XIM78-XIM96 179.925  2.228   179.911 
 
XIM  0-XIM 96 959.921  5.709   959.904 
 

 
 
All stations are 1.2m concrete pillars with grooved base plates & 5/8 inch Whitworth stud 
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BASELINES SOUTH AFRICA  

Sandsloot Standard Base 
 
 
Location of Baseline:(Point A)  Y    X 
Constants     0.000    2 600 000.000 
Lo 29 cords      6024.749   55754.097 
Geographical Coords (Cape datum) 24 00 22.2526   28 56 26.8386 
WGS 84 Coords    6049.379   56050.745 
 
Province:     Limpopo 

 
City / Mine:     “Potgietersrus Platinum LTD” 
 
Directions from Major City / Town  From Pretoria into Potgietersrus/Mokopane  

at the 4th robot turn left, from  
Pietersburg/Polokwane at the 1st robot  
turn right, drive through Potties and  
from the last robot as you leave Potties  
drive for 23.2km on the N11, turn left  
and drive another 4km, the baseline is   
on the left hand side of the road close  
to the mine entrance.  

 
Contact Person:    G Smith , J Scheepers 
 
 
Contact Person’s details: E-Mail: gsmith@angloplat.com    

jscheepe@angloplat.com 
 

 Tel No: 015 418 2250 , 015 418 2246 
 
 Cell No: 082 463 1653 , 083 455 0935 
 

    Fax:  015 418 2159 
 
 
Baseline Length:    1201.2082 m 
 
 
Description of Beacons:   6 Concrete beacons 
 
 
 
 
 
Final Distances: 
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Baseline Beacon to Baseline Beacon  Distance 
A    B   205.1691m 
A    C   400.6299m 
A    D   601.2454m 
A    E   800.8815m 
A    F   1201.2082m 
B    C   195.4608m 
B    D   396.0763m 
B    E   595.7124m 
B    F   996.0391m 
C    D   200.6155m 
C    E   400.2516m 
C    F   800.5783m 
D    E   199.6361m 
D    F   599.9628m 

 
 
Baseline Last Checked:   2004 
 
Baseline Checked by: Professor I.B. Watt 

Registered Professional Land Surveyor 
 
Any technical data available from Gerhard Smith at Potgietersrus Platinum   
Mines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Disclaimer:  
IMSSA shall have no liability for any personal injury, property damage, results obtained or any other 
loss incurred from the use of these base lines. IMSSA will not be responsible for the granting or 
obtaining permission for access to any of these sites 



                                                                                                                                                       33 

 


