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The Kakamas wastewater treatment works is not coping with the current demands. 

These demands will increase as the population grows. The treated sewage effluent is 

released into the Orange River. This effluent does not meet national effluent 

standards. 

The national Department of Water and Sanitation with its Regional Bulk Infrastructure 

Grant programme established the possibility for the construction of a new WWTWs on 

the outskirts of Kakamas. The civil engineering consultance company BVi of Upington 

produced a feasibility study for regional wastewater treatment works, among other for 

Kakamas. 

The environmental authorisation process for these envisaged wastewater treatment 

works has now commenced. Enviro Africa Northern Cape was appointed to carry out 

the environmental impact assessment in terms of the National Environmental 

Management Act. This process has started and is ongoing. Likewise, WATSAN Africa 

of Knysna has been appointed to deal with the water use license applications in term 

sof the National Water Act. 

Government Notice 509 in terms of the National Water Act demands that a Risk Matrix 

be completed. The Risk Matrix indicated that a License is the appropriate level of 

authorisation. This is commonplace for wastewater treatment works releasing treated 

sewage effluent into significant water resources. However, WATSAN Africa previously 

experienced that similar wastewater treatment works were authorised with General 

Authorisations. This will more than likely be the case with the envisaged Kakamas 

wastewater treatment works, a General Authorisation. 

Executive  Summary  
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Kakamas on the banks of the lower Orange River in the Northern Cape developed 

from small beginnings to the town it is today, with continued growth as the surrounding 

agricultural industry expands. The current WWTWôs is not keeping up with the 

population growth. The WWTWôs traditional operations must be replaced with new 

technology to produce an effluent that can safely be released into the aquatic 

environment, the Orange River. 

The DWSôs Regional Bulk Infrastructure Grant (RBIG) programme is designed to 

construct new wastewater treatment facilities to service Kakamas, as well as villages 

and farms along the Orange River. The Kai !Garip Municipality in Kakamas is planning 

to make use of this grant to upgrade its WWTWs. 

The civil engineering consultancy company BVi of Upington has been appointed to 

conduct a feasibility study (Meiring, 2025) for these WWTWôs in the region. This study 

serves as the point of departure for the legally required environmental authorisations. 

The groundwork for official environmental authorisation has now started. Enviro Africa 

(Northern Cape) was appointed to conduct the EIA in terms of NEMA. The public 

participation process is now ongoing (Figure 1). 

Likewise, Dr Dirk van Driel of WATSAN Africa in Knysna was appointed to apply for a 

water use license in terms of the NWA. The report must contain adequate information 

for government officials to make an informed decision. The report has developed 

according to a set format and contents, with premeditated and standardised 

assessments. 

GN 509 demands that a Risk Matrix be completed. The Freshwater Report must 

expain the numerical values that are assigned for the various aspects of the Risk 

Matrix. The Risk Matrix is a structured numerical mechanism to help decide about the 

correct level of authorisation. This can either be a General Authorisation of a License. 

The completed Risk Matrix must be signed by a registered SACNASP scientist. 

The Freshwater Report must contain adequate information for the EIA as well. Hence, 

several specified assessments have been included. 

A site visit was conducted on 9 April 2025, along with several other specialists 

concerned with this project. 

1 Introduction  
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Figure  1 Public participation 
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The proposed development ñtriggersò sections of the National Water Act. These are 

the following: 

S19 The owner of landé on whiché.any activity is performedé.which causes 

pollution or is likely to cause pollutionéé must take all reasonable measures to 

prevent such pollutioné. 

The release of treated sewage effluent into the Orange River is perceived as such an 

activity. 

 

 
S21 (c) Impeding or diverting the flow of a water course 

The proposed development is spanning the banks of a drainage line. The drainage 

lines would be altered, should the proposed activity go ahead. 

 

 
S21 (e) Engaging in a controlled activity as identified in S37(1) 

The irrigation of treated sewage effluent onto a sports field, as is currently 

contemplated, is a declared activity. 

 

 
S21 (f) Discharging waste of water containing waste into a water resource through a 

pipe, canal, sewer, sea outfall or other conduit. 

The release of treated sewage effluent into a water resource such as the Orange River 

is such an activity. 

 

 
S21 (g) Disposing of waste in such a way that it may detrimentally impact on a water 

resource. 

Treated sewage effluent and sludge emanating from WWTWs are regarded as waste 

that may impact detrimentally on water resources. 

 

 
S21 (i) Altering the bed, bank, course of characteristics of a water course. 

The proposed development will alter the characteristics of the drainage lines in the 

upper reaches of the affected sub-catchments. 

2 Legal  Framework  
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Government Notice 267 of 24 March 2017 

Government Notice 1180 of 2002. Risk Matrix. 

The Risk Matrix as published on the DWS official webpage must be completed and 

submitted along with the Water Use Licence Application (WULA). The outcome of this 

risk assessment determines if a letter of consent, a General Authorization or a License 

is required. 

 

 
Government Notice 509 of 26 August 2016 

An extensive set of regulations that apply to any development in a water course is 

listed in this government notice in terms of Section 24 of the NWA. No development 

take place within the 1:100 year-flood line without the consent of the DWS. If the 1:100- 

year flood line flood line is not known, no development may take place within a 100m 

from a water course without the consent of the DWS. 

 

 
Likewise, the development triggers a part of the National Environmental Management 

Act, NEMA, 107 of 1998). 

The EIA Regulations of 2014 No.1 Activity 12 states that no development may take 
place within 32m of a water course without the consent of the Department of 
Environmental Affairs and its provincial representatives. The proposed development 
is in a drainage line, which fully qualifies as a water course. Consequently, this 
regulation is relevant to this application. 
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Figure  2 Kakamas WWTWs Location 

4 Location  
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Kakamas in the Northern Cape is on the southern bank of the Orange River and on 

the N14 trunk road 98km to the west of Upington. The proposed new WWTWs is south 

west of Kakamas, on the outskirts of town. 

The location is at the following coordinates: 

28Á47ô31.44òS and 20Á35ô46.04òE 
 
 
 

 

 
The site of the proposed Kakamas WWTWs site is in the D73 F quaternary catchment. 

These are the quaternary catchment adjacent to the Orange River. 

The D53J quaternary catchment only just touches upon the site along its very upper 

catchment right on the watershed. This quaternary catchment is therefore of less 

importance, but yet worth mentioning and must be included. 
 
 
 
 
 

 

 

 
https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/kakamas_south -  

africa_993014 

 

 
Kakamas is in South Africaôs arid region, semi-desert, bordering onto the Kalahari 

desert to the north. 

Kakamas normally receives about 62mm of rain per year, with most rainfall occurring 
mainly during summer (Figure 3). The summers are exceedingly hot, with maximum 
temperatures well into the 40ôs. Overnight temperatures in winter can drop below zero. 
This is a harsh desert-like climate with extreme temperatures and very little rain. 

Kakamas is arid. During 4 months of the year, it may not rain at all. Rainfall is erratic, 

intense with violent electric thunderstorms and sudden downpours. During these very 

scarce rainfall vents, drainage lines may convey water. The flow may be strong, of 

short duration, a day or even less, with a fierce erosion potential. The drainage lines 

must have been formed over millennia since historical times. 

5 Quaternary  Catchment  

3 Kakamas  Climate  

https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/kakamas_south-africa_993014
https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/kakamas_south-africa_993014
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The contribution of the drainage lines to the flow in the Orange River is negligible. 

The economy is entirely dependent on water abstraction from the Orange River. 

Successful farming depends on precise irrigation systems. It is therefore obligatory 

that the treated sewage effluent from the proposed new WWTWs be used for irrigation. 

It should not be merely let out into the Orange River. 
 
 

 

 
Figure  3 Kakamas Climate 
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Figure  4 Kakamas proposed new WWTWs (Meiring, 2025) 
 

 
The proposed new WWTWs will consist of : 

1 x Inlet Works 
2 x Anaerobic Ponds 
2 x Facultative Ponds 
3 x Aerobic Maturation Ponds 
1 x Treated Effluent Storage Pond 
1 x Horizontal Flow Reedbed 
1 x Chlorine Contact Tank 

6 The Project  

Raw sewage pipeline  

Proposed new WWTWs 

Existing WWTWs 
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It will have a design capacity of just more than 2 megalitres a day. 

The raw sewage pipeline will be constructed from the outskirts of town past the existing 

works to the proposed new WTTWs (Figure 4). The treated sewage effluent will either 

be used for irrigation sportsfields ot will be released in the Orange River. The volumes 

of these alternatives and how it would vary throughout the year are still to be decised. 

These volumes must be available for a succesful WULA and must appear on the 

prescribed eWULAAS application forms. 

The reposed new Kakamas WWTWs will join and existing horizontal flow reedbed 

works on the next-door Triple D property (Figure 5), designed by BVi of Upington. 
 
 
 

 

Figure  5 Triple D horizontal flow reedbed WWTWs 
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Figure  6 Sub-Catchments 

7 Sub-Catchments  

Erf 1654 
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Table  1 Sub-Catchments surface area and slope 
 

 
Sub- 

Catchments 

 
Surface 

area 
Ha 

 
Length longest 
drainage line 

km 

 
Slope 

 
1 
2 
3 
4 
5 

 
278 
355 
162 
462 
204 

 
5.1 
5.9 
1.3 
6.0 
3.4 

 
1.1 
0.9 

Not calculated 
0.09 
1.3 

 
The proposed WWTWs is located where three sub-catchment borders onto one 

another, sub-catchments no. 2, 3 and 5. This is at the top end of these sub-catchments 

(Figure 6). 

These are relatively small sub-catchments (Table 1). Some of them in the Northern 

Cape are many thousands of hectares. 

Slopes are given in vertical metres in every 100 horizontal metres. The slopes are 

gentle, indicating slow runoff velocities. This is reiterated by the sheet wash plains, 

especially in sub-catchment no. 5. The drainage lines flowing to the southwest into 

the Hartbees River all have substantial sheet wash plains. 

On the other hand, where sub-catchment no. 1 and no. 2 drainage lines flow 

underneath the N14 trunk road, the drainage lines are scoured out deeply because of 

the occasional fierce stormwater flow. Most of the new WWTWs is in sub-catchment 

no. 1. 

 

 
Sub-Catchment  No.1 and its  drainage  line  

Figure 6 shows the locality where the proposed WWTWs is going to be constructed, 

looking north towards the Orange River. The drainage line here is already evident, 

with its line of swarthaak shrub (Figure 7). 

The drainage line flows down the decline Figure 8) along the vineyards (Figure 9). It 

receives several tributaries from the east. These tributaries cross the dirt road to the 

site. They show signs of erosion, sediment transport and accretion because of the 

recent heavy rains (Figure 10). Some of these tributaries have pools of water next to 

the road during the site visit. The drainage line receives a tributary from the west as 

well, coming out of the vineyards. This tributary is an engineered, straightened and 

manicured earthen canal, like the rest of the drainage line towards the N14. 
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Figure  7 WWTWs site 
 

 

Figure  8 Sub-Catchment No. 1 Drainage line 
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Figure  9 Sub-Catchment No. 1 drainage line along the vineyards. 
 

 

Figure  10 Sub-catchment no.1 drainage line signs of erosion and accretion. 
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Figure  11 Sub-Catchment No. 1 drainage line N14 Culvert 
 

 

Figure  12 Earthen canal 
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Figure  13 Concrete drainage canal 
 

 

Figure  14 Sluice gate 
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The drainage line is overgrown with swarthaak shrub closer to the N14. It passes 

underneath the N14 through a large concrete culvert (Figure 11). The drainage lineôs 

channel here is overgrown with phragmites reeds. 

Across the N14 towards the Orange River, the drainage line is transformed first into 

an engineered earthen canal (Figure 12) and further on into a concrete drainage canal 

(Figure 13). Reportedly, this canal receives irrigation return flow from the vineyards. 

A sluice gate regulates the flow of water down the drainage canal (Figure 14). 

 
 
 

 
Sub-Catchment  No. 2 and its  drainage  line  

 

 
The very upper part of this sub-catchment touches onto the proposed WWTWs. 

Like the sub-catchment no. 1, the upper parts are still in a good state, apart from the 

many two track vehicle paths, trampling and litter. The parts next to the Orange River 

are entirely developed, under vineyards, with farm roads, canals and flood control 

walls. It is a bigger drainage line, with more erosion and accretion. 

Upstream from the vineyards along the Orange River, next to the N14, there is a path 

through the drainage line (Figure 15). In this area the drainage line is degraded by 

litter and building rubble. 

Looking downstream from this point, the large embankment and N14 culvert can be 

observed (Figure 16). Standing on the N14 where the drainage line passes the N14, 

looking upstream, the bigger size of this drainage line can be appreciated (Figure 17). 

Looking downstream, the lower drainage line has been transformed into a channel 

among the vineyards along the Orange River. This channel is straightened, with high 

and steep banks and with little ecological significance. It has been engineered around 

a right angle to follow the boundary of a large vineyard. From there it follows a straight 

route to the Orange River. It serves as a conduit for agricultural return flow. It is 

approximately 1.2km long (Figure 6). 
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Figure  15 Path through drainage line in sub-catchment 2 
 

 

Figure  16 N14 Embankment and culvert 
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Figure  17 Drainage line upstream of N14 culvert 
 

 

Figure  18 Infilling of bank 
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Sub-Catchment  No. 4 and its  Drainage  Line  

The raw sewage pipeline is planned over this sub-catchment from the town of 

Kakamas past the existing WWTWs to the new envisaged WWTWs (Figure 6). The 

new WWTWs is not located on sub-catchment no. 4. 

The drainage lines here resembled those on sub-catchment no. 1 and 2. These were 

signs of erosion because of the recent rains, but also sediment deposition in the 

broader and more level reaches. 

There are several existing impacts. Most notably, the existing WWTWs (Figure 19). It 

is overgrown with mostly swarthaak. Treated effluent flows down an earthen canal 

(Figure 20) towards the town of Kakamas. It passes underneath Voortrekker Road, 

one of the main roads through town, through a set of pipe culverts, from where it carries 

on in a concrete canal (Figure 21) to a side stream of the braided Orange River. 

The Kakamas waste disposal site is another major impact on sub-catchment no. 4. 

(Figure 22). The large quantities waste dumped along the road from where it starts in 

town past the WWTWs to the waste disposal site is an enormous and ongoing problem 

with serious deleterious impacts on sub-catchment no.4 (Figure 23). 

A large part of Kakamas is in this sub-catchment, notably economic and informal 

housing. This part of town is in the northeastern corner of the sub-catchment. 

This is a heavily impacted sub-catchment. Despite of these impacts, the very upper 

parts away from town, where the drainage line become a faint network against the 

slope, the sub-catchment is still in a better shape, with some litter, footpaths, twin track 

paths and farm animals. 
 
 
 

 

 

Figure  19 Existing Kakamas WWTWs 
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Figure  20 WWTWs treated effluent earthen canal 
 

 

Figure  21 WWTWs treated effluent concrete canal 


































































































