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Introduction 
 
The Ugu Municipality is alleging that saline intrusion at the St Helens Rock Pump Station on 
the uMzimkhulu requires a permanent weir to mitigate the risk. The weir design is being tested 
at the hydraulic laboratory at the University of Stellenbosch, but no Root Cause Analysis 
(RCA) has ever been done to define the core drivers of the temporary saline intrusion at the 
pump station. Therefore, it is the professional opinion of the author, that a permanent weir is 
an inappropriate solution to what is at best a temporary problem that has been misdiagnosed. 
This document establishes the technical and legal foundation for this position, and it calls for 
a credible RCA to be performed before an unnecessary but permanent change is made to the 
uMzimkhulu River.  
 
Defining the Problem  
 
The uMzimkhulu River is the last of the relatively free-flowing rivers of any commercial 
significance in South Africa. In this regard the ecological status is like that of the Okavango. 
In both cases, the flood pulse is largely intact because no significant storage occurs along the 
river. In both cases the lower reaches of the river sustain a wide biodiversity. In both cases the 
biodiversity has the potential for job creation in an ecotourism market that is centred on the last 
of the free-flowing rivers in Africa. The uMzimkhulu estuary drains into a large offshore 
marine protected area, at least as significant as the Okavango Delta in terms of livelihood 
creation from ecotourism.  
 
The tidal pulse is in the order of 1.8 – 2 metres at Spillers Warf, about 200 metres inland of the 
mouth of the river. The last 9 km of the river, from St Helens Rock to the mouth, is relatively 
flat and therefore tidal. The tidal pulse diminishes as one travels upstream of the low water 
bridge, but is apparently relevant up to the sand banks immediately downstream of the St 
Helens Rock Pump Station. The tidal pulse consists of a wedge-shaped halocline, defined by 
the Ghyben-Herzberg Principle, with the denser salt water naturally flowing below the less 
dense fresh water. This saline wedge pulses back and forth within a tidal estuary and drives 
ecological processes like spawning cycles.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Schematic representation of the movement of the tidal pulse in an estuary. 

 



 
Seen simplistically, the movement of this saline wedge in any estuary is the balance of three 
forces. These are: 
 

 The incoming freshwater driven by a flood pulse that is seasonal in nature.  
 The incoming saline water driven by the tidal pulse that is a daily occurrence, but 

fluctuating between the greater range associated with spring tides, and the smaller 
range associated with neap tides.  

 The loss of water off the surface of the estuary through evapotranspiration 
(evaporation from the open surface and transpiration via the stomata of plants).  
 

Schematic representation of the movement of the saline wedge in an estuary as a balance 
of three forces – freshwater flood pulse and baseflow, saline tidal pulse, and evaporative 
losses. 

 

Clear empirical evidence from Google Earth shows persistent industrial scale sand mining in 
the vicinity of the St Helens Pump Station. This sand mining alters the bed, bank and flow of 
the river, so it is subject to Section 21 (c) and (i) of the National Water Act (NWA). 
Precedence exists that the Department of Water and Sanitation (DWS) issued a directive 
against sand mining activities in a riverbed on 13 November 2014 citing Section 21 (c) and (i) 
of the NWA. Refer to Annexure “A” – entitled “Directive in Terms of Section 53 (1) of the 
National Water Act, 1998 (Act No 36 of 1998): Engaging in Water Use Activities in Terms of 
Section 21 (c) and (i) without Authorization (Sand Mining Activity in Mvoti River): Remainder 
of Farm Welverdient No. 2632: Magisterial District of Stanger, KwaZulu Natal”.  
 



It is unknown whether the current sand mining operation in the immediate vicinity of the St 
Helens Rock Pump Station is authorised in terms of Section 21 (c) and (i) of the NWA, because 
each effort made to source this material from the sand mining operation concerned, has been 
met with non-cooperation.  It is unknown what the Existing Lawful Use (ELU) is upstream 
of St Helens Rock. This needs to be verified by DWS. 
 
In the absence of a credible RCA, the Ugu Municipality is unable to state with a high level of 
confidence, that the temporary saline intrusion at the St Helens Pump Station is not caused by 
the alteration of the bed, bank and flow of the river (Section 21 (c) and (i) of the NWA); and/or 
the over abstraction of water users upstream of the pump station in excess of the ELU as legally 
authorised. Their case is thus without legal substance and can be challenged in a court of law. 
 
Precautionary Principle  
 
One of the core principles of all environmental legislation 
is the precautionary principle. This requires that, if there 
is a strong suspicion that a certain activity may have 
environmentally harmful consequences, it is better to 
control that activity now rather than to wait for 
incontrovertible scientific evidence of future damage. 
In essence is tells us that in the absence of knowledge to 
the contrary, the prudent default position is to assume the 
worst, until such time as this can be disproved with 
confidence using best available scientific knowledge. It is 
therefore argued, in this submission, that the 
precautionary principle ought to be the default position before any permanent intervention 
is made to the last of the relatively free flowing rivers left in South Africa. 
 
The spirit of the NWA is all about the protection of the water resource, and the quest for a 
defendable case that balances beneficial use with resource protection. The most credible way 
to generate a permanent solution to what is only a temporary problem, is to conduct an RCA 
by competent professionals, who ought to be tasked with defining the root cause of saline 
intrusion at St Helens Rock. 
 
Two plausible hypotheses are offered here for consideration by the RCA team: 
 
Hypothesis #1: The temporary saline intrusion at St Helens Rock is caused by upstream 
abstraction in excess of the registered ELU, which causes a diminished flow at the end of the 
winter season, just before the first rains. This altered flood pulse happens when seasonal 
agricultural production kicks off with larger than normal abstraction. The impact of this 
excessive abstraction is a diminished streamflow at the St Helens Rock Pump Station, which 
exacerbates the upstream migration of a saline wedge. The remedy for this, if validated, is 
regulatory intervention to enforce ELU – not a permanent weir on the river.  
 
Hypothesis #2: The alteration of the bed, bank and flow immediately downstream of the pump 
station has removed sand banks, that used to act as the upper limit to the natural tidal pulse. 
Before those sand banks were removed by mining, they created a natural barrier over which 

 



(and through which) freshwater flowed in times of extreme low flow. That barrier was 
sufficient to keep the saline wedge associated with any tidal pulse away from the pumps. The 
remedy for this, if validated, is regulatory intervention to limit the damage caused by industrial 
scale sand mining – not a permanent weir on the river.  
 
Forensic Evidence of Alteration of the Bed, Bank and Flow of the River  
 
There is a wealth of forensic evidence from Google Earth indicating alteration of the bed, bank 
and flow of the river. This automatically triggers Section 21 (c) and (i) of the NWA, which 
seems not to have been applied. The precautionary principle causes any reasonable person to 
ask why this is the case?   
 
The first Google Earth evidence dates to 13 June 2015 where industrial scale dredging occurred 
downstream and adjacent to the St Helens Pump Station (Annexure “B”). 
 
Evidence from Google Earth dated 2 July 2015 shows a string of dredgers, operating on an 
industrial scale, directly in the channel from which the pumps abstract water (Annexure “C”).  
 
Evidence from Google Earth dated 24 February 2016 shows large scale alteration of the bed 
and northern bank of the river (Annexure “D”). 
 
Evidence from Google Earth dated 24 November 2015 shows large scale alteration of the bed 
and northern bank of the river upstream of the St Helens Pump Station (Annexure “E”). It is 
probable that this site becomes the new upstream limit of the saline wedge, given the sheer 
scale of the alteration of the river profile.   
 
Evidence dated 1 May 2015 shows the dredging operation approaching the pump station from 
downstream (Annexure “F”). This also shows alteration of the southern bank for purposes of 
loading sand that has been mined from the riverbed. Note that the northern bank is relatively 
unaltered in early 2015.  
 
First forensic evidence of alteration of the northern bank is on 1 May 2015 (Annexure “G”). 
This shows that a berm has been constructed over the river, ostensibly for the mitigation of 
saline intrusion, but more explicitly for the enabling of sand mining on the northern bank 
downstream of the pump station. This berm alters the bed, bank and flow of the river, so it is 
patently subject to Section 21 (c) and (i) of the NWA. Once the first berm has been constructed, 
there is clear evidence of a haul road that enables access to the mineral resources on the 
northern bank, but upstream of the St Helens Pump Station (Annexure “H”). 
 
On 24 February 2016 the first berm fails, causing erosion to the northern bank, but also cutting 
off the haul road now established on the northern bank (Annexure “I”). On 31 December 2016 
the haul road has been restored after repairing the failed berm. The extent of alteration of the 
northern bank and floodplain upstream of the pump station is clear (Annexure “J”). Mining 
accelerates becoming a driver of saline intrusion at the pump station.  On 6 May 2018 the berm 
fails again. This accelerates erosion on the northern bank, and it halts mining operations 
(Annexure “K”). This evidence strengthens the case that the real reason for the berms, is 



not really to mitigate the risk of saline intrusion, but rather to enable the mining of a 
lucrative but otherwise inaccessible mineral resource.  
 
On 2 December 2018 the failed berm is repaired. This re-establishes the haul road on the 
northern bank and mining of the mineral resource upstream of the pump station accelerates 
(Annexure “L”). This evidence strengthens the case that the saline intrusion is potentially a 
smokescreen for commercial activity involving the benefit accrued from the deployment of 
public funds to enable commercial enterprise. This is merely a logical conclusion from the 
Google Earth images presented, but informed by the prevailing levels of public mistrust in 
government institutions, exacerbated by the Umhlanga toxic spill case currently before the 
courts, and would require independent investigation during the RCA being called for.  
 
On 13 January 2019 the berm fails for the third time (Annexure “M”). The erosion on the 
northern bank is now extensive and the haul road is inoperable so all mining ceases. On 25 
August 2019 the failed berm is repaired for the fourth time, bringing the haul road back into 
operation (Annexure “N”). Mining the mineral resources upstream of the St Helens Pump 
Station accelerates.  
 
On 29 October 2019 evidence shows extensive alteration of the bank upstream of the St Helens 
Pump Station (Annexure “O”). A halocline is possibly visible, approaching the pump station. 
This needs to be confirmed by the RCA. On 8 March 2020 the fifth failure of the berm is 
evident (Annexure “P”). The extent of the altered floodplain and river channel is clearly 
visible on the northern bank upstream of the pump station. On 18 May 2020 the failed berm 
visibly directs currents onto the already eroded northern bank (Annexure “Q”).  
 
On 19 June 2020 the berm is back in use again (Annexure “R”). The sluices in the structure 
visibly direct flow back into the middle of the river. From this there can be no dispute that 
the berm alters the flow of the river. On 18 August 2020 the berm fails again, cutting off the 
haul road and shutting down mining operations on the northern bank (Annexure “S”). On 8 
October 2020 a seventh berm is built, upstream of the previous six berms. Prior to the 
construction of this second set of berms, there is no erosion of the northern bank at that 
particular site, but alteration of flow is clearly visible from the sluices built into the structure 
(Annexure “T”).  On 5 April 2021 the berms again fail at both sites (Annexure “U”). This is 
the seventh successive failure of a temporary berm, built ostensibly to prevent the upstream 
migration of the saline wedge. The failure of the upstream berm cuts off the haul road, halting 
mining operations on the northern bank. The erosion of the northern bank is now extensive 
at the two sites where berms have been constructed. This clearly triggers Section 21 (c) and 
(i) of the NWA.  
 
On 19 April 2021 the pump station is at risk from the upstream migration of the saline wedge 
because of major alteration of the bed, bank and flow of the river, with no known authorisation 
from DWS in terms of Section 21 (c) and (i) of the NWA (Annexure “V”). The pump station 
is also at risk from the natural flood pulse due to the significantly altered northern bank 
upstream.  
 



After this sequence of events, the upstream berm has failed again. This is the eighth failure of 
a temporary berm, some apparently built with public money released from the Ugu 
municipality ostensibly to prevent the upstream movement of the saline wedge, and some using 
private funds from the sand mining company, but clearly in all cases enabling mining on the 
northern bank of the uMzimkhulu River. Each of these eight berms would require 
authorisation from DWS in terms of Section 21 (c) and (i) of the NWA, as would the 
industrial scale sand mining operations.   
 

 
Conclusion 

Based on the evidence available from Google Earth, the proposed solution to the alleged saline 
intrusion is misaligned with the fundamental drivers of risk. If one accepts that the NWA is 
about balancing resource protection with beneficial use, then the last free flowing river of any 
significance in South Africa deserves to be treated as an ecological resource with intrinsic value 
to the citizens. Strong evidence exists that the saline “problem” is at best temporary.  

 

Occam’s Razor tells us that the simplest and most logical solution to a problem is also the 
most probable solution to that problem.  This tells us that sand mining is the most probable 
cause of the saline intrusion, until such time as evidence is provided to the contrary. The 
Precautionary Principle thus prevails in the minds of reasonable people and is likely to 
prevail in a court of law if this project is legally challenged, as it is likely to be. The core 
problem is easily remedied by DWS regulatory intervention consistent with the NWA – by 
enforcing Existing Lawful Use in terms of upstream abstraction; and applying Section 21 (c) 
and (i) to all activities that alter the bed, bank and flow of the river (sand mining and berm 
construction). The empirical evidence presents a prima facie case of possible benefit arising 
to a private company, from the periodic allocation of public funds. The evidence does not 
prove that collusion exists, but it certainly suggests that it is possible, based on the extent of 
the sand mining on the northern bank that has been systematically enabled by the construction 
of no less than eight berms across the river. All those berms have failed. All have taken place 
with the full knowledge of the Ugu municipality, and some even with their financial support. 
Yet none have managed to halt the intrusion of saline water into the pumps. 

Probable Cause of Saline Intrusion 
Root Cause Analysis, the Precautionary Principle and Occam’s Razor 

 
Based on this dataset, it is logical to assume that activities defined by Section 21 of the 
NWA – sand mining in the bed, and banks of the river and berms used as haul roads that 
alter the flow, bed and bank of the river – are material drivers of risk for the St Helens Pump 
Station. It is therefore logical to conclude that those activities are probably also a root cause 
of the saline intrusion at St Helens Rock Pump Station if we apply Occam’s Razor as a 
principle. This implies that the permanent solution being proposed is misaligned with the 
drivers of salinization, which need to be further investigated in a Root Cause Analysis. In 
the absence of a credible RCA, the Precautionary Principle ought to be the default 
position.   



 

This raises a question about the veracity of the salinity claims. But it also hints at possible 
collusion between a private company, and individuals within the municipality, for the 
construction of berms, allegedly to prevent saline intrusion. In this scenario, exacerbated by 
the prevailing deficit of trust between society and municipal officials, the saline intrusion 
equates to a manufactured crisis needed to trigger the release of public funds, and nothing 
more than that.  Where private funds might have been used, as suggested by some media 
reports, then this provides additional forensic evidence that the berms were built in probable 
contravention of Section 21 (c) and (i) of the NWA, and possibly beyond the legal mining right 
that normally defines such activities. This requires forensic investigation, possibly by the 
Priority Crimes Unit of the SAPS, the Auditor General, the Green Scorpions or the Public 
Protector.  

 

If this logical conclusion is correct, then a Root Cause Analysis will probably show that the 
upstream migration of the saline wedge, is driven by the permanent alteration of the bed, bank 
and flow of the river by sand mining in the proximity of the St Helens Pump Station. If this is 
proven correct, then regulatory intervention will enable sand banks to return naturally over 
time, and once again become an effective barrier by creating a shallow but directed flow over 
the bank during the temporary low flow situation that occurs at the start of the summer growing 
season, before the first rain. This too can be remedied by DWS enforcing the licenced quotas 
of existing lawful users upstream of St Helens Rock Pump Station.  In this case the weir is an 
inappropriate permanent “solution” to a misdiagnosed temporary problem, but with the 
benefit of releasing public money potentially for private gain. This hints at the possible 
presence of corrupt practices, which might be the actual driver of the decision to build the weir. 
In this scenario the saline intrusion is merely the invented problem needed to unlock funds for 
the disbursement of patronage at taxpayer expense. The recent case of the toxic spill at 
Umhlanga Lagoon, caused by inappropriate regulatory oversight, has brought into focus, 
the consequences of a potentially inappropriate relationship between local government 
officials and private business interests. This matter is likely to find its way through the courts, 
creating a backdrop to what is also likely to happen in the Helens Rock Weir Case where a 
misdiagnosed problem is shown to be nothing more than a scam at taxpayers’ expense.  

 

The ecological sensitivity of the uMzimkhulu River demands that we exhaust all options before 
resorting to an intervention, that will once again benefit sand mining, by becoming a trap for 
sand (and therefore a future resource from which financial benefit will accrue using the haul 
road already in existence), as well as a lucrative contract for the concrete that will be needed 
to complete the project. After all the Zondo Commission of Enquiry shows us the extent of 
corruption in our country, and this has created the deficit of trust that also informs this 
professional opinion, because a pattern of behaviours has been observed that is at odds with 
the real need to build a weir at St Helens Rock. It is therefore being suggested, in this opinion, 
that saline intrusion is more prudently managed by regulatory intervention, than it is by 
building a concrete weir across the uMzimkhulu River, which is likely to create a hypersaline 
estuary as we have experienced in St Lucia and elsewhere.    
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