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1. INTRODUCTION 

 

ACER (Africa) Environmental Consultants (ACER) was appointed by ECA Consulting (ECA) on 

behalf of the King Cetshwayo District Municipality to obtain environmental authorization for the 

proposed the Mtunzini Sanitation Project. The project entails the construction of a new 

Wastewater Treatment Works (WWTW), six new sump and pump stations and approximately 

26.3 km of conventional sewer reticulation lines and manholes. The project site is the town of 

Mtunzini which is located within the uMlalazi Local Municipality, one of five local municipalities 

within the King Cetshwayo District Municipality in KwaZulu-Natal.  

 

This report has been prepared on behalf of the King Cetshwayo District Municipality following 

concerns of Interested and Affected Parties (I&APs) relating to water quality within surface 

water bodies in and around the town of Mtunzini. 

 

2. PURPOSE, NEED AND DESIRABILITY 

 

The existing WWTW in Mtunzini was constructed in the early 1990s with a design capacity of 

240 m³/day. Investigations undertaken in 2014 established that the plant is overloaded and not 

in an acceptable operating condition. This results in treated sewage, of an unacceptable 

standard, flowing into the adjacent uMlalazi Nature Reserve. To address deficiencies, 

emergency refurbishments and upgrades were undertaken, increasing the capacity of the plant 

to 480 m³/day. However, these upgrades were an interim solution, which is unsustainable, and 

the plant is again operating at maximum capacity.  

 

In addition, only 16% of erven within Mtunzini are connected to the sewerage system with the 

remaining properties making use of on-site septic tanks and soakaways. 

 

It is well-known that urban runoff from overloaded sewage systems is the major source of 

deteriorating microbiological water quality (CSIR, 2010; DWA, 2002) in South Arica. The major 

concerns that need to be addressed are the ageing and leaking urban reticulation systems, and 

the poor operation of municipal facilities.  

 

It is for these reasons that the Mtunzini Sanitation Project was configured for which an 

environmental authorisation process is underway. Apart from linking all erven within Mtunzini to 

the sewage system, a key component is a new WWTW in a different location (approximately 2 

km from the existing plant, upstream in the Umlalazi River catchment. The proposed location of 

the new WWTW led to concerns from I&APs related to the quality of water entering the 

Umlalazi River and the downstream Umlalazi Nature Reserve. Therefore, it was decided to 

assess the current water quality status. This ‘snap-shot’ assessment entailed the once-off 

collection and analysis of surface water quality from eight sites within and around Mtunzini 

(Figure 1). 
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Figure 1 Water quality sampling points in and around Mtunzini 
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3. SAMPLING TECHNIQUE AND WATER QUALITY PARAMETERS 

3.1 Selection of sample sites 

 

The eight sample sites (Figure 1) were selected for the following reasons: 

 

Site Reason 

A Umlalazi River downstream of the tributary into which wastewater from proposed 

plant will be discharged 

B Upstream of the existing WWTW to determine water quality above the WWTW. 

C Stream below the existing WWTW which flows into the Umlalazi Nature Reserve to 

determine water quality of the outflow. 

D Umlalazi Estuary within the Umlalazi Nature Reserve into which the stream fed by 

the existing WWTW flows. 

E Mtunzini Fish Farm water intake point from the Umlalazi Estuary.  

F Mtunzini Fish Farm water intake point from the Umlalazi Estuary. Samples taken due 

to concerns raised by the Zini Fish Farm with regards to water quality. 

G Location of the proposed WWTW from which treated water will be discharged into a 

small tributary stream of the Umlalazi River 

H N2 bridge over the Umlalazi River upstream of the discharge point of treated 

wastewater from the proposed new plant 

 

3.2 Sampling technique 

 

All samples were taken on 13 August 2019 between 09:00 and 11:45, which coincided with low 

tide (Figure 2). Sampling in the estuary was scheduled for low tide on the assumption that this 

would provide a truer indication of water quality as the estuary water would not be diluted by 

the ingress of sea water at high tide. 

 

 

 
 

Figure 2 Tide table for 13 August 2019
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Water samples were taken using the following sampling procedure (Figure 3): 

 

❑ Sterile sample bottles were obtained from Integral Labs in Empangeni. 

❑ Mr G Churchill (ACER) maintained custody of the sample bottles ensuring no bottles 

were tampered with or opened before water samples were taken. 

❑ Bottles were opened only when sampling was taking place and gloves were worn during 

sampling.  

❑ After sampling the bottle lids were securely tightened and samples were labelled. 

❑ Immediately after sampling the water samples were placed in a cooler box with ice packs 

to keep samples cool. 

❑ Sampling took approximately three hours where after the samples were delivered to 

Integral Labs in Empangeni (i.e. a total of approximately four hours from when sampling 

commenced).  

 

 
 

Figure 3  Water sampling procedure 

 

 

3.3 Water quality parameters tested 

 

The focus of the water quality assessment was to check for pollutants commonly associated 

with effluent from WWTW, viz.: 

 

❑ Escherichia coli (E. coli). 

❑ Total coliforms. 

❑ Orthophosphate as P. 

❑ Ammonia as N. 

❑ Nitrate as N. 
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3.4 Baseline Water Quality Parameters 

 

In terms of Section 39 of the National Water Act, 1998 (Act No. 36 of 1998), which was revised 

in 2013, the "wastewater limit value - means the mass expressed in terms of the 

concentration and level of a substance which may not be exceeded at any time”.  

 

These limits are applicable to the discharge of wastewater into a water resource (Figure 4). 

Therefore, ACER used these limits as a benchmark against which to assess the water quality 

samples analysed. 

 
 

 
 

Figure 4  Department of Water and Sanitation General and Special Limits for wastewater 
discharge 
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4. WATER QUALITY RESULTS 

4.1 Sample A 

 

This water sample was taken from the Umlalazi Estuary at the Zini River Estate picnic site 

(Figure 5). 

 

 

 
 

Figure 2  Locality of Sample Point A 

 

The results are provided in the table below: 

 

 
 

❑ The E. coli count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes.  

❑ The Total Coliforms count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes. 
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❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 

 

4.2 Sample B 

 

This water sample was taken from a drainage channel in the Coastal Forest to the east of 

Mtunzini adjacent to the road to Forest Lodge (Figure 6). 

 

 
 

Figure 3  Locality of Sample Point B 

 

The results are provided in the table below: 

 

 
 

❑ The E. coli count was well within the General Limit.  

❑ The Total Coliforms count was well within the General Limit. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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4.3 Sample C 

 

This water sample was taken from a drainage channel directly downstream from the existing 

WWTW’s treated water discharge point (Figure 7). 

 

 

 
 

Figure 4  Locality of Sample Point C 

 

The results are provided in the table below: 

 

 
 

❑ The E. coli count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fit for drinking 

purposes.  

❑ The Total Coliforms count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N at 26.9 mg/l was well above the General Limit of 6 mg/l. 

❑ Nitrate as N was well within the General Limit. 
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4.4 Sample D 

 

This water sample was taken from a cut off pool adjacent to the Umlalazi Estuary near the 

Umlalazi Nature Reserve’s Main Car Park (Figure 8). 

 

 

 
 

Figure 5  Locality of Sampling Point D 

 

The results are provided in the table below: 

 

 
 

❑ The E. coli count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes.  

❑ The Total Coliforms count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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4.5 Sample E 

 

This water sample was taken from a stream draining effluent from the Mtunzini Fish Farm 

before it enters the Umlalazi Estuary within the UMlalazi Nature Reserve on the road to the 

slipway (Figure 9). 

 

 
 

Figure 6  Locality of Sampling Point E 

 

The results are provided in the table below: 

 

 
 

❑ The E. coli count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fit for drinking 

purposes.  

❑ The Total Coliforms count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fir for drinking 

purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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4.6 Sample F 

 

This water sample was taken from the inlet canal to the Mtunzini Fish Farm which draws its 

water from Umlalazi Estuary within the UMlalazi Nature Reserve at the bridge over the canal 

near the slipway (Figure 10).  

 

 
 

Figure 7  Locality of Sampling Point F 

 

The results are shown in the table below: 

 

 
 

❑ The E. coli count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fit for drinking 

purposes.  

❑ The Total Coliforms count was over four times the General Limit. In terms of water quality 

guidelines, this water is not suitable for recreational activities and not fit for drinking 

purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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4.7 Sample G 

 

This water sample was taken from a drainage line near the proposed site of the new WWTW to 

the west of Mtunzini (Figure 11).  

 

 
 

Figure 8  Locality of Sampling Point G 

 

The results are shown in the table below: 

 

 
 

❑ The E. coli count was 922 MPN/100 ml which is just within the General Limit. In terms of 

water quality guidelines, this water is not suitable for recreational activities and not fir for 

drinking purposes.  

❑ The Total Coliforms count was 1206 MPN/100 ml which is above the General Limit. In 

terms of water quality guidelines, this water is not suitable for recreational activities and 

not fir for drinking purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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4.8 Sample H 

 

This water sample was taken from the Umlalazi Estuary near the N2 bridge (Figure 12). 

 

 
 

Figure 9  Locality of Sampling Point H 

 

The results are shown in the table below: 

 

 
 

❑ The E. coli count was 1298 MPN/100 ml which is above the General Limit. In terms of 

water quality guidelines, this water is not suitable for recreational activities and not fit for 

drinking purposes.  

❑ The Total Coliforms count was 1632 MPN/100 ml which is above the General Limit. In 

terms of water quality guidelines, this water is not suitable for recreational activities and 

not fit for drinking purposes. 

❑ Orthophosphate as P was well within the General Limit. 

❑ Ammonia as N was well within the General Limit. 

❑ Nitrate as N was well within the General Limit. 
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5. DISCUSSION 

 

The water quality assessment of surface water sources in and around Mtunzini shows 

significant levels of E. coli and Total Coliforms that are well above acceptable limits. Indeed, 

these levels in the Umlalazi Estuary were very high and above the recommended limits for 

recreational use (see table below). These figures align with findings from previous studies 

undertaken (Cyrus et. al., 2008 and Department of Water & Sanitation, 2015) where it is noted 

that the Umlalazi Estuary is negatively impacted on by untreated effluent entering the estuary 

from the existing WWTW. 

 

 
 

It is evident that the existing WWTW is not operating efficiently or being operated correctly as 

the water sample collected directly downstream of the works had E. coli, Total Coliforms and 

Ammonia levels over four times the General Limit for wastewater discharge. 

 

It is difficult to say what impact the Mtunzini Fish Farm is having on the Umlalazi Estuary’s 

water quality as both the inlet- and outlet-water showed E. coli and Total Coliform levels over 

four times the General Limit. However, the fish farm does not seem to have a significant impact 

on Orthophosphate as P, Ammonia as N and Nitrate as N with both the inlet and outlet water 

having the same counts. 

 

Water quality at sampling point G showed elevated levels of both E. coli (which fell just inside 

the General Limits) and Total Coliforms (which exceeded the General Limits). It is assumed 

that these elevated levels of E. coli and Total Coliforms is as a result of ground water 

contamination from septic tank and soakaway systems on the west of Mtunzini which drain 

towards this drainage line. 
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