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TGME MR83 SURFACE WATER BASELINE CONDITIONS REPORT: EIA PHASE 

1 INTRODUCTION 

This report outlines the surface water conditions across the project area, based on sampling results 

from April 2012 to February 2022. Monthly water quality sampling is conducted by TGME in accordance 

with the approved Water Use Licence (WUL) for 83MR. Monthly samples are analysed using a hand-

held probe, whilst quarterly samples are sent to a SANAS-accredited laboratory for detailed analysis. 

Historic data was obtained from TGME for the period April 2012 to April 2020. A detailed sampling 

campaign, during which samples were analysed in a SANAS-accredited laboratory for an extensive 

range of variables, was conducted by OMI Solutions (Pty) Ltd (OMI) from May to September 2020. For 

the months since then, TGME’s sampling results were used. 

There are gaps in the historical data. Furthermore, as none of the sites are currently operational and 

access to some areas is often prohibited by illegal miners, the more recent data sets are not complete. 

The available data is, however, sufficient for assessing the baseline conditions, and for drawing 

conclusions as to the current status of the area’s surface water.  

2 FACTORS CONSIDERED 

Typically, gold mining impacts are the result of oxidation of minerals contained in the gold bearing ore 

and the surrounding rocks, sulphide-bearing minerals being the primary elements of concern. In the 

virgin rock formations these elements are confined and cannot react with oxygen and water; however, 

when unearthed and exposed to the atmosphere, oxidation takes place naturally.  

In particular, pyrite (FeS2) can react with water and oxygen to form sulphate and iron oxyhydroxides. 

This causes an increase in the acidity of the water, which in turn can lead to acid mine drainage (AMD). 

Other metals present in the ore become soluble under acidic conditions, which results in a further 

increase in salt load due to the dissolution of metals and further sulphate generation. This is referred to 

as Acid Mine Drainage (AMD).  

Therefore pH, total dissolved salts, sulphates, and metals such as Iron, Manganese and Nickel are the 

primary parameters analysed for when monitoring is done in an environment where there could be 

potential mining impacts. Other elements such as Arsenic, Cyanide, Nitrates, Sodium and Chlorides 

also pose an environmental risk and should be monitored. 

Illegal mining activities are known to take place in the Blyde River footprint and at all the historical TGME 

sites. The impact can be seen in the watercourses – diverted streams, sediment in streambeds as a 

result of ore washing, and traces of mercury on the water. Analysis of water samples taken in close 

proximity to these activities sporadically show elevated values of various elements, but the flow of water 

can dilute these impacts once activities stop. This presents a challenge to assess the cause of 

environmental impacts.  

All of these factors will contribute to the current water quality, which is essentially the baseline before 

commencement of TGME mining activities as per the Mine Work Programme. 

3 METALLURGICAL PLANT AREA & BETA NORTH 

3.1 SAMPLING  

The points sampled at Beta North and around the metallurgical plant area are listed in Table 1 and 

indicated on the locality map in Figure 1. The samples taken in Peach Tree stream (S20) represent 

surface water quality at Beta North. Peach Tree stream is a contributory to the Blyde River. Sample 

S19 is located downstream of the confluence, and thus would also reflect the contribution from Beta 

North.  
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TGME 1 is located in the Blyde River, well upstream of TGME’s footprint, and S3 is located just 

upstream of the footprint. These samples would therefore not be impacted by any of TGME’s activities 

and would represent baseline conditions pre-mining. 

Sampling points S6 and TGME 2 lie in the Blyde River, downstream of the plant, Beta and the TSF. 

These would thus include contributions from TGME’s operations. 

 

Figure 1: Monitoring Points: Plant Area, TSF & Beta North 

Table 1: List of Sampling Points: Metallurgical Plant Area 

Sample 
Number 

Description 

TGME 1 Point in Blyde River furthest upstream of the mining activities to indicate base 
river conditions 

TGME 2 Downstream of the plant, Beta North and the TSF 

S3 Plant Causeway - Point in Blyde River upstream of Plant 

S4 Peach Tree Confluence - Point in tributary of Blyde River downstream of Beta 

S5 Beta Causeway - Point in Blyde River downstream of plant 

S6 
Blyde causeway downstream at Caravan Park - Sampling point downstream of 
historic mine dumps inside the Caravan Park 

S19 
Beta U/Stream Tailings - Surface water monitoring point between slimes dam 
and old historical tailings dumps 

S20 
Peach Tree inflow - Surface water monitoring point upstream of Beta mine 
waste rock dump in tributary of Blyde river 
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3.2 BASELINE QUALITY AROUND METALLURGICAL PLANT 

3.2.1 JANUARY 2019 TO FEBRUARY 2022 

The processing plant is not active at the moment and therefore is not expected to contribute to the 

baseline water quality. The monitoring data for the past 3 years is presented graphically in Figure 2. 

Analysis of the samples upstream of the plant (S3) generally show a neutral pH, low salt load, and low 

concentrations of iron, manganese, and sulphates. These results indicate that the Blyde upstream of 

the TGME footprint is unimpacted by TGME’s activities.  

It is, however, known that illegal mining activities take place in the area, and illegal miners have often 

been seen washing ore in the Blyde upstream of the plant. The June 2020 results show a spike in TDS, 

Sulphates, Magnesium, Sodium and Calcium, and a substantial drop in pH; this most likely resulted 

from artisanal mining, given that it is upstream of TGME.  

Whilst one would expect higher values in other months as well, it should be noted that the flow of the 

river would dilute the effect of the ore washing, and thus the timing of the sampling would have a bearing 

on the values found. 

Point S5 is in the Blyde River downstream of the metallurgical plant, but upstream of the confluence 

with Peach Tree stream. Any impacts from the TGME metallurgical plant would thus be expected to be 

seen here; however, as the plant is not operational at the moment, it is not actively contributing to the 

baseline conditions. 

Comparing upstream to downstream, it is interesting to note that the downstream results do not show 

the same spikes in values as those seen at the upstream point in June 2020. This suggests that the 

activities causing the variations were localised around point S3, and not propagated downstream 

towards S5. This supports the notion that the water quality was affected by illegal mining activities above 

S3. 

The high concentrations of Nitrates indicate blasting is taking place upstream of TGME’s footprint.  

3.2.2 APRIL 2012 TO FEBRUARY 2022 

Historical data is available for pH, EC and TDS. Plotting these values shows how variable values started 

fluctuating in early 2017, which is when illegal mining activities started escalating (Figure 3). This is 

particularly noticeable in the pH, especially at Beta causeway (S5), there being more illegal mining 

activity in that area than in the Blyde above the plant (S3). Apart from the spike in June 2020, EC and 

TDS values have remained stable in the Blyde above and immediately below the plant. 
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Figure 2: Blyde River Quality Upstream and Downstream of Metallurgical Plant (3 years) 
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Figure 3: Blyde River Quality Upstream and Downstream of Metallurgical Plant (10 years)  
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3.3 BASELINE QUALITY AROUND BETA AND TSF 

3.3.1 JANUARY 2019 TO FEBRUARY 2022 

The points monitored in this area include one in Peach Tree stream (S20) and point S4, which is at the 

Peach Tree and Blyde River confluence and would thus provide an indication of the effects from the 

Beta decant. S19 is after the confluence with the Blyde and the historical mine dump, and S6 is at the 

caravan park.  

It is important to note that there is confirmed illegal mining activities at Beta North. These operations 

source gold bearing ore from multiple locations and do crushing and washing for gold recovery in Peach 

Tree stream. The products of the liberation process include acidity, sulphates, and oxidised metals. The 

volumes of ore being processed by these illegal activities varies but the effects will be seen downstream 

in the Blyde river and will accumulate over time.  

The graphs in Figure 4 show slow upward trends in the TDS values at all these points. Although there 

is limited data for sulphates, this concentration does also appear to be steadily increasing. The pH 

vacillates but remains above the WUL minimum everywhere except at S20. Other variables, including 

EC, TDS, and sulphates, also spike in June 2020 and again in July 2021, which suggests that ore 

washing was being done around the time the samples were taken. These spikes are mirrored at all the 

downstream points. 

The huge variations in pH in Peach Tree stream can only be explained by the illegal mining activities; 

there is clear evidence of washing in the stream, and the dump next to the stream is being steadily 

worked out. Tunnels are also visible under the historical mine dump. There is evidence that blasting is 

taking place, which can be seen in the build-up up of Nitrates downstream in the Blyde River. 

The water quality from the Beta North adit is deteriorating, which could be the result of long-term 

exposure of the underground water to historical mining faces. It could also be exacerbated by illegal 

mining activities underground. This has a knock-on effect downstream in both Peach tree and the Blyde 

river. The trendlines in the TDS graph in Figure 4 show an increase over time. It is known that illegal 

mining activities are undertaken underground, and these results confirm that they are active in the 

vicinity of the Beta Adit. Refer to the photos in Figure 6. 

Where the Blyde River enters the old caravan park, there is evidence of mining impacted material being 

washed into the river (Figure 7). There is also evidence of sediment resulting from blasting operations, 

which is not originating from TGME - as with the other areas of the TGME footprint, TGME is not 

undertaking any mining activities in this area, and therefore the current conditions do represent the 

baseline before mining commences on the planned Mine Work Plan. 

3.3.2 APRIL 2012 TO FEBRUARY 2022 

When plotting the historical data (Figure 5), the change in data stability from early 2017 are again 

noticeable – this was when illegal mining became rife in the area. This is especially visible in the pH of 

the streams, which are sensitive to the artisanal mining activities such as washing of ore from 

underground. 
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Figure 4: Peach Tree & Blyde River Results (3 years) 
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Figure 5: Peach Tree & Blyde River Results (10 years) 
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Figure 6: Illegal Miners’ Washing Stations in Peach Tree Stream October 2021 

  

Figure 7: Condition of Blyde River at the River Crossing behind the Caravan Park October 2021 

3.4 ANALYSIS OF METALS IN BLYDE RIVER 

As part of the May to September 2020 sampling run, the metal content was analysed in the Blyde River 

above and below the plant, and in streams which flow into the Blyde in that area; notably Peach Tree 

and the Beta North adit. 

TGME’s quarterly monitoring include Aluminium, Iron and Manganese, in line with the approved WUL. 

There are gaps in the data before November 2019, hence the graphs in Figure 8 focus on the available, 

contiguous data, which is mostly obtained from the OMI sampling campaign in 2020. 

The TGME analyses exclude Chrome, Copper, Nickel, Zinc and Lead. The groundwater study 

conducted for the EIA (MvB Consulting, 2022) recommends these be included, due to the potential for 

these metals leaching into the Blyde river system and the resulting risk of contamination downstream. 

The limited data is not conclusive. There are spikes in most concentrations in the September 2020 

values, especially high up in Peach Tree and at the Beta North Decant. Both areas are known to be 

active illegal mining sites, which may explain the elevated concentrations. The points downstream show 
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the same effects, but at lower concentrations, which would be as a result of dissipation in the water’s 

flow. 

Figure 8: Analysis of Metals Present in the Blyde River and Peach Tree Stream 
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There is likely that leaching of metalliferous minerals into the surface water occurs in the right 

conditions, given that the mineral deposits in the area are often close to the surface.  

4 CLEWER, DUKES & MORGENZON 

4.1 SAMPLING 

Clewer and Morgenzon are grouped together and referred to as “Morgenzon”, as they are next to each 

other. The points sampled at Morgenzon are listed in Table 2 and indicated on a locality map in Figure 

9. 

Although the original sampling points at Dukes Upper and Lower are included in the table and on the 

map, no sampling has been conducted at Dukes Lower or Dukes Upper since 2019, due to illegal miners 

posing a significant security threat. 

Table 2: List of Monitoring Points: CDM 

Sample 
Number 

Description 

S1  Morgenzon Creek Upstream - Point upstream of infrastructure at Morgenzon 
mine 

S2 Clewer/Morgenzon @ golf course - Downstream of Clewer and Morgenzon 

 

 

Figure 9: Monitoring Points: Morgenzon & Dukes 
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4.2 BASELINE QUALITY AROUND MORGENZON 

4.2.1 JANUARY 2019 TO FEBRUARY 2022 

The overall surface water quality at points S1 and S2 in the Morgenzon area is good, with parameters 

generally within the WUL limits. (Figure 10) Decant volumes were low when sampling was done and 

thus one would not expect much impact from this source on either surface or groundwater at that time. 

This is confirmed by analysis results at both the nearby borehole and the downstream sampling point. 

Illegal miners are known to be active in this area as well, and the results of their activities can be seen 

in some of the other elements analysed. For example, the pH at all three the monitoring points is very 

variable. The peaks and troughs correspond to the peaks and troughs in the TDS values and in the EC 

values. The nitrates show similar troughs, but also show an upward trend. These results point to blasting 

activity as well as ore washing.  

TGME is not undertaking any mining activities in this area, and therefore the current conditions do 

represent the baseline before mining commences according to the proposed Mine Work Plan. 

4.2.2 APRIL 2012 TO FEBRUARY 2022 

As with the other shaft areas, there is a shift in the data trends during 2016 (Figure 11). pH fluctuations 

are around lower (more acidic) values, with most streams showing a very slight downward trend. The 

general trends for EC and TDS follow rainfall patterns, with increased TDS during winter months, and 

lower values in the summer rainfall months, indicating that the rainwater clears the dry season build-up 

in the streams. 

There are also fewer indications of illegal mining at this site, although there are definite changes in 

trends from the latter part of 2018. 
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Figure 10: Morgenzon Surface Water Quality (3 years) 
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Figure 11: Morgenzon Surface Water Quality (10 years) 
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4.3 BASELINE QUALITY AROUND DUKES UPPER AND DUKES LOWER 

No data is available here due to the safety issues with the presence of illegal miners, which prevents 

access to the area. However, given the level of visible activity, it is reasonable to assume that the same 

effects would be seen in the surface water around Frankfort. 

5 FRANKFORT 

5.1 MONITORING 

The Frankfort mining area, which is the northern-most operation in the proposed project area, is also 

the most affected by illegal mining activities. These activities affect the surface water flow and quality, 

as the miners divert watercourses and wash ore in the watercourses. This negatively affects the quality 

of the water as well as the normal flow of water in the area. The biodiversity of the area, especially 

around streams and rivers, will also be affected negatively. 

The points sampled at Frankfort are listed in xxx and indicated on a locality map in Figure 12. 

Table 3: List of Monitoring Points: Frankfort 

Sample 
Number 

Description 

S12  Molototse Waterfall - Point in tributary of Molototse river upstream of 
Frankfort mine 

S14 Molototse (Frankfort Hostel) - Point in Molototse river downstream of 
Frankfort mine  

S13 Molototse causeway (Vaalhoek Road) - Downstream point in tributary of 
Molototse near Vaalhoek road 

S15 Molototse (Bevetts stream) - Point in Molototse spruit upstream of point S14 

S16 Molototse (Theta stream) - Point in tributary of Molototse river  
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Figure 12: Monitoring Points: Frankfort 

5.2 BASELINE QUALITY AROUND FRANKFORT 

5.2.1 JANUARY 2019 TO FEBRUARY 2022 

Surface water quality around Frankfort is generally good. Since December 2020, the pH has fluctuated 

considerably more than in the preceding year. The reason for these fluctuations is not clear, although 

illegal mining activity is expected to contribute to this – there is very obvious Zama activity at all the 

Frankfort adits. 

EC, TDS, and related salts remain low in the streams close to the Frankfort footprint. However, the EC 

in both the Molototse downstream of the old Frankfort hostel (S14) and near the Vaalhoek road (S13) 

has been fluctuating substantially since November 2020.  

The EC in the water from the waterfall (S12), Theta stream (S16) and Bevetts stream (S15) are 

consistently low. The same trends are seen in TDS, sulphates. These points are located in tributaries 

which join the Molototse before the hostel monitoring point, and thus are not causing the values seen 

in the Molototse itself. This suggests that another tributary is causing the contamination, which 

manifests as increased conductivity and sulphate contamination. 

Point S13, which is further downstream in the Molototse river, at the Vaalhoek road causeway, shows 

similar trends to S14. This suggests that the contamination is carried downstream. 

An interesting result is the Nitrates which spiked at both Bevetts stream and the hostel measuring point 

in June 2020, indicating blasting activities in the area. There is known illegal miner activity in the area. 

As with the other sites, TGME has not conducted any mining activities here, hence the current 

conditions can be taken as the baseline conditions pre-TGME proposed activity. 

5.2.2 APRIL 2012 TO FEBRUARY 2022 
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The pH of all the streams significantly change from late 2016, spike in early 2017, and then fluctuate 

around lower values. All of the streams show a downward trend in pH values which could be associated 

with the washing of gold-bearing minerals in the streams, releasing acidic compounds into the water 

(Figure 14). TDS and EC fluctuations are larger than before approximately mid-2016, and the streams 

most affected by illegal mining (Molototsi River and Bevetts Stream) show upward trends in both EC 

and TDS (as is to be expected due to the largely linear relationship between the two variables). 
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Figure 13: Surface Water Quality around Frankfort (3 years) 
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Figure 14: Surface Water Quality around Frankfort (10 years) 
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Figure 15: Molototse River near Frankfort 
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END OF REPORT 


