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1 Introduction 

2 Scope of Works 
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3 Region setting 

3.1  General 

3.2 Climate 
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4 Regional Geology 
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5 Regional Hydrogeology 

5.1 Aquifer yield 
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5.2 Aquifer quality 

5.3 Aquifer vulnerability 
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6 Volume and purpose of water use 

7 Site Specific Information 

7.1 Existing groundwater information 
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Hydrocensus Water level pH EC (mS/m) 
Borehole 

Depth (m) 

Total Blow 

Yield (l/s) 

Maximum 178.1 7.8 116.0 189.8 10.0 

Mean 17.5 7.3 71.2 42.8 0.8 

Minimum 1.5 6.2 36.1 10.0 0.1 

Range 176.6 1.6 79.9 179.8 9.9 

Standard 

Deviation 
29.9 0.5 22.4 28.4 2.4 

Variance 895.6 0.3 503.3 806.6 5.6 

n = 51 18 19 84 17 

 

WARMS no. 
Latitude  

(DD, WGS84) 

Longitude 

(DD, WGS84) 

Registered Volume 

(m3/a) 

20004870 -26.4661 27.45694 45 288 

20010417 -26.4156 27.42775 1 500 000 

20010417 -26.4219 27.40336 1 460 000 

20010417 -26.4376 27.42844 250 000 

20010417 -26.3969 27.42844 60 000 

20011185 -26.4537 27.359 600 000 

20025562 -26.3658 27.47333 21 535 000 

20031369 -26.5171 27.35878 51 465 

20031378 -26.5231 27.36356 55 480 

20051113 -26.4778 27.47333 23 576 865 

20055315 -26.4087 27.2443 35 736 

10012862 -26.4866 27.28716 42 624 

20011924 -26.5255 27.38022 55 480 

20018053 -26.3714 27.36633 518 331 
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7.2 Hydrocensus 

A representative hydrocensus was conducted from the 11th to 15th of March 2024 on the farm portions 

on which the Carletonville Solar Facility and Carpe Diem Solar Facilities are planned to be constructed 

as well as the surrounding properties where access was available (i.e., the study area). The 

hydrocensus boreholes are shown on . During the hydrocensus, data such as 

borehole depth, water level (WL), total dissolved solids (TDS) and electrical conductivity (EC) was 

measured. Due to the anomalously deep regional water table, there are very few accessible boreholes 

which could be measured. The parameters acquired from the tested boreholes are presented in 

. 

 

Site Name 

Latitude 

(DD, 

WGS84) 

Longitude 

(DD, 

WGS84) 

WL 

(mbgl) 

Yield 

(L/s) 

EC 

(mS/m) 

Depth 

(m) 
Comment 

HBh_04 / 

SP_01 
-26.406821 27.326461 - - - - 

Borehole constitutes a 

historic mineshaft 

currently being 

dewatered by the 

Covalent Water 

Company (CWC, a 

subsidiary of Anglo 

American. 

HBh_05 -26.354591 27.3528562 90 1.1 640 100 

Yields and borehole 

depth are based on 

conversations with 

owner. The borehole has 

yet to be correctly yield 

tested. 

7.3 Groundwater Quality 

 

Acute Health Chronic Health Aesthetic Operational Acceptable 
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• 

• 

 

Blue Class 0 Ideal water quality - suitable for lifetime use. 

Green Class I 
Good water quality - suitable for use, rare instances of negative 

effects. 

Yellow Class II 
Marginal water quality - conditionally acceptable. Negative effects 

may occur. 

Red Class III 
Poor water quality - unsuitable for use without treatment. Chronic 

effects may occur. 

Purple Class IV 
Dangerous water quality - totally unsuitable for use. Acute effects 

may occur. 
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Analyses HBh_05 
HBh_04 / 

SP_01 
SANS 241-1:2015 

pH (at 25 ºC)  7.6 7.8 ≥5 - ≤9.7 Operational 

Conductivity (mS/m) (at 25 ºC)  83.4 21.8 ≤170 Aesthetic 

Total Dissolved Solids (mg/L)  565.45 147.80 ≤1200 Aesthetic 

Turbidity (NTU)  0.60 0.56 ≤5 Aesthetic ≤1 Operational 

Colour (mg/L as Pt)  10.61 10.61 ≤15 Aesthetic 

Sodium (mg/L as Na)  42 15 ≤200 Aesthetic 

Potassium (mg/L as K)  3 4 N/A 

Magnesium (mg/L as Mg)  43 8 N/A 

Calcium (mg/L as Ca)  78 19 N/A 

Chloride (mg/L as Cl)  38.72 13.51 ≤300 Aesthetic 

Sulphate (mg/L as SO4)  172.18 17.96 ≤250 Aesthetic ≤500 Acute Health 

Combined Nitrate & Nitrite 

Nitrogen (as a ratio)  
0.29 0.14 ≤1 Acute Health 

Nitrate Nitrogen (mg/L as N)  2.71 0.71 ≤11 Acute Health 

Nitrite Nitrogen (mg/L as N)  0.04 0.07 ≤0.9 Acute Health 

Ammonia Nitrogen (mg/L as 

N)  
0.11 0.11 ≤1.5 Aesthetic 

Total Alkalinity (mg/L as 

CaCO3)  
238.4 76.4 N/A 

Total Hardness (mg/L as 

CaCO3)  
371.3 80.3 N/A 

Fluoride (mg/L as F)  0.11 0.11 ≤1.5 Chronic Health 

Aluminium (mg/L as Al)  0.006 0.008 ≤0.3 Operational 

Total Chromium (mg/L as Cr)  0.008 0.003 ≤0.05 Chronic Health 

Manganese (mg/L as Mn)  <0.018 0.003 ≤0.1 Aesthetic ≤0.4 Chronic Health 

Iron (mg/L as Fe)  0.018 0.007 ≤0.3 Aesthetic ≤2 Chronic Health 

Nickel (mg/L as Ni)  0.006 0.006 ≤0.07 Chronic Health 

Copper (mg/L as Cu)  0.009 0.021 ≤2 Chronic Health 

Zinc (mg/L as Zn)  0.059 0.021 ≤5 Aesthetic 

Arsenic (mg/L as As)  0.007 0.007 ≤0.01 Chronic Health 

Selenium (mg/L as Se)  0.007 0.007 ≤0.04 Chronic Health 

Cadmium (mg/L as Cd)  0.001 0.001 ≤0.003 Chronic Health 

Antimony (mg/L as Sb)  0.009 0.009 ≤0.02 Chronic Health 

Mercury (mg/L as Hg)  0.003 0.001 ≤0.006 Chronic Health 

Lead (mg/L as Pb)  0.006 0.006 ≤0.01 Chronic Health 

Uranium (mg/L as U)  0.020 0.020 ≤0.03 Chronic Health 

Cyanide (mg/L as CN-)  0.007 0.007 ≤0.2 Acute Health 

Total Organic Carbon (mg/L as 

C)  
1.12 4.53 N/A 

Charge balance % -0.6 1.7 ≥-5 - ≤5 Acceptable  
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Statistics drawn from 233 samples 

Hydrocensus 
Boreholes 

DWA (1998) Drinking Water Assessment Guide 

Analyses Min Mean Max Std CoV HBh_05 SP_01  

  Class 0 Class I Class II Class III Class IV 

pH 5.8 7.6 9.5 0.4 5% 7.6 7.8 5-9.5 
4.5-5 & 9.5-

10 
4-4.5 & 10-

10.5 
3-4 & 10.5-11 < 3 & >11 

Conductivity (mS/m) 4.4 62.9 397 56 89% 83.4 21.8 <70 70-150 150-370 370-520 >520 

Turbidity (NTU) - - - - - 0.6 0.56 <0.1 0.1-1 1.0-20 20-50 >50 

  mg/L 

Total Dissolved Solids 43.1 443.6 3402 403 91% 565.45 147.8 <450 450-1000 1000-2400 2400-3400 >3400 

Sodium (as Na) 1 24.1 299 39 162% 42 15 <100 100-200 200-400 400-1000 >1000 

Potassium (as K) 0.1 2.3 39 4.2 183% 3 4 <25 25-50 50-100 100-500 >500 

Magnesium (as Mg) 1 35.4 223 31 88% 43 8 <70 70-100 100-200 200-400 >400 

Calcium (as Ca) 1 52.7 436 54 102% 78 19 <80 80-150 150-300 >300   

Chloride (as Cl) 1 37.7 900 83 220% 38.72 13.51 <100 100-200 200-600 600-1200 >1200 

Sulphate (as SO4) 1 70.5 2172 233 330% 172.18 17.96 <200 200-400 400-600 600-1000 >1000 

Nitrate& Nitrite (as a 
ratio) 

0.1 5.6 122 12.1 216% 0.29 0.14 <6 6.0-10 10.0-20 20-40 >40 

Fluoride (as F) 0.1 0.3 2.8 0.4 133% 0.11 0.11 <0.7 0.7-1.0 1.0-1.5 1.5-3.5 >3.5 

Manganese (as Mn) - - - - - <0.018 0.003 <0.1 0.1-0.4 0.4-4 4.0-10.0 >10 

Iron (as Fe) - - - - - 0.018 0.007 <0.5 0.5-1.0 1.0-5.0 5.0-10.0 >10 

Copper (as Cu) - - - - - 0.009 0.021 <1 1-1.3 1.3-2 2.0-15 >15 

Zinc (as Zn) - - - - - 0.059 0.021 <20 >20       

Arsenic (as As) - - - - - 0.007 0.007 <0.010 0.01-0.05 0.05-0.2 0.2-2.0 >2.0 

Cadmium (as Cd) - - - - - 0.001 0.001 <0.003 0.003-0.005 0.005-0.020 0.020-0.050 >0.050 

Hardness (as CaCO3) 8 177.3 664 94 53% 371.3 80.3 <200 200-300 300-600 >600   

  

Charge Balance % - - - - - -0.6 1.7 ≥-5 - ≤5 Acceptable  
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8 Aquifer Firm Yield Model 

. 
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9 Risk Assessment and Matrix 

9.1 Impact on groundwater quality due to accidental oil spillage / fuel leakage  
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9.2 Impact on groundwater quality due to leakages from BESS  
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9.3 Impact on groundwater quality due to leakages from cleaning of solar 

panels  
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9.4 Impact on groundwater resource as a result of over abstraction 
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9.5 Geotechnical impact as a result of groundwater abstraction 



Geohydrological Impact Assessment: Carpe Diem North Solar PV Facility, near Carletonville. 

 

9.6 Groundwater quality deterioration as a result of over-abstraction: 
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9.7 The risk of groundwater abstraction impacting the surface water system 
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10 Assumptions and Limitations 

• 

• 

• 

• 

• 

•  

 

11 Groundwater Management  
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11.1 Proposed Monitoring Plan: 
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Site_ID 
Latitude 

(DD, WGS84) 

Longitude 

(DD, WGS84) 

CWCM_01 -26.40649 27.32621 

CNM_01 -26.40187 27.28429 

CSM_01 -26.44358 27.34568 
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Table 17
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Parameter K1M_01 K1M_02 
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12 Conclusion and Recommendations 

12.1 Statement and Reasoned Opinion 

• 

• 

• 

• 

• 

• 

• 

• 
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12.2 EA Condition Recommendations 

• 

• 

• 

• 

• 

13 References 



Geohydrological Impact Assessment: Carpe Diem North Solar PV Facility, near Carletonville. 



Geohydrological Impact Assessment: Carpe Diem North Solar PV Facility, near Carletonville. 

Appendix I: NGA Database 
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Appendix II: Risk Assessment Methodology and Criteria  
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Appendix III: Supporting Images  
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Appendix IV: Certificate of analyses 
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Appendix V: Monitoring infrastructure 
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