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READER GUIDE 

Not everyone will have the time or inclination to read through all of the details of water quality 

analyses and interpretation that are presented in this report, and which are necessary to inform the 

contents of the summary overview report.  

Those interested in particular aspects of water quality and not wanting to read the report in detail 

should refer to the following Reader Guide to navigate the report more quickly : 

¶ Section 2  where Figure 2.1  shows the locations of all of the sub-catchments  included in the 

CCTõs area and  referred to throughout this report ; 

¶ Section 3  where Section 3.7  provides an explanation of the water quality categories that are 

used in  this report  and Section 3.8  explains how data were treated / analysed ;  

¶ Section 4  for a discussion of rainfall data ; 

¶ Section 5 , where the colour -coded compliance graphs give a quick visual overview of which 

sub-catchments  or listed vleis and other standing water areas had water quality that 

generally met or failed to meet Target criteria .  These graphs are presented towards the end 

of each of the subsections on phosphate and nitrogen enrichment; ammonia; dissolved 

oxygen; chlorophyll -a  and  E. coli; 

¶ Section 6  for discussions around the condition of the Cityõs main recreational vleis, and their 

condition with regard to human health ;   

¶ Section 7  for a brief overview of some of CCTõs current and planned programmes to address 

water quality in the City  and/or improve other aspects of watercourse condition ; 

¶ Section 8  focuses on the CCTõs Priority Catchments, and provides brief, illustrated descriptions 

of the main factors affecting water quality in these catchments.  Most usefully in this section 

are maps showing each priority catchment (and the surrounding area) with the locations o f 

routine water sampling points in the map colou r coded to represent the water quality 

category assigned to annual data for three key variables, namely phosphate (as PO4 -P), 

ammonia (as NH 3) and E. coli;   

¶ Section 9  summarises the main findings and recommendations of the report as a whole ; 

¶ Appendix A  presents a table showing the locations and site codes for all of the sample points, 

in their different sub-catchments ; 

¶ Appendix B provides an explanation of the derivation of the thresholds that were used in the 

analyses of ecosystem condition and human health risk from recreational use of waterbodies.  

¶ Appendix  C presents summary annual data for key water quality variables for each  sub-

catchment and sample point .  The former have been colour coded for ease of interpretation 

and allow readers to look up data relating  to particular monitoring points of interest.  

¶ Appendix D presents boxplots of annual data for the variables considered in this report, 

comparing sub -catchments for flowing water systems and individual vlei systems for standing 

waterbodies.  

¶ Appendix E provides an evaluation of the salinities recorded in the two estuarine vleis in the 

City  (i.e. Milnerton Lagoon and Zandvlei) against the Berg RQOs for salinity.  
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EXECUTIVE SUMMARY OF THE TECHNICAL REPORT 

E1 CONTEXT 

E1.1 Background  

The City  of Cape Town (CCT) is responsible for the management of numerous waterbodies within its 

municipal boundaries, including rivers, wetlands, open water vlei systems, estuaries and coastal 

lakes.  Regular reporting on the results of water quality sampling is required in order to inform both 

City managers and other interested parties / members of the public about the state of the City õs 

watercourses.  In 2020, the CCT commissioned its first independent Inland Water Quality Report (Day 

et al . 2020).  The current  report is the third such report.  

This report considers water quality data for Cape Townõs inland and estuarine water quality 

monitoring sites, as well as coastal stormwater outlets.  It does not include data for any marine sites 

and includes only a few examples of artificial stormwater de tention or attenuation ponds, where 

these provide useful indications of water quality issues in key catchments.  The report also excludes 

water quality data from ad hoc or once -off sites, for which only a few data points exist, as well as 

data generated as  part of investigations into specific water quality issues in localised parts of the City  

(e.g. following particular pollution events).  The report focuses on water quality data for the period 

October 2021 to September 2023.  In order to give these data context, they are analysed against a 

backdrop of data going back to October 2019.    

E1.2 City catchments and Stormwater Planning Regions  

The City 's numerous watercourses drain 17 major catchment areas, as shown in Figure E1.  Some of 

these areas in fact include a number of relatively small catchments, which are grouped together for 

management purposes.  Three catchments are significantly larger than others, namely the Diep, 

Eerste and Salt River catchments.  For the purposes of this report, these catchments have been further 

divided into ôpaired sub-catchmentsõ (the Diep and Mosselbank; Kuils and Eerste; Elsieskraal and 

Lower Salt Sub -catchments).  These are also shown in Figure E1, and all of the delineated areas in 

that figure are referred to as ôsub-catchmentsõ in the current report.  It should be noted that a large 

proportion of the Diep, Mosselbank and Eerste sub -catchments lie outside of the CCT boundary.  

While Cape Townõs rivers and other watercourses lie within catchments, defined by topography and 

separated by watersheds, the CCT manages them through so -called Stormwater Planning Regions.  

There are four such regions, comprising a Northern, Southern, Eas tern, Central and Western region.  

Each region has a separate manager, responsible for stormwater management across the whole 

region.  The delineations of the regions do not take any account of the 17 major river sub -

catchments, but in many cases cut throu gh sub -catchments, assigning sections of a river and its 

tributaries in some cases to two or even three different managers.  This means that effectively it is 

difficult to manage stormwater and its associated water quality issues from a catchment perspecti ve.  

E1.3 The CCTõs priority sub-catchment areas  

Seven priority sub -catchment areas have been identified by the CCT for focused interventions, 

intended to improve river and wetland ecosystem function, and through this, an improvement in 

water quality.  The priority sub -catchments are:  

¶ The Lower Diep River (upstream of Milnerton Lagoon)  

¶ The Sir Lowryõs Pass and Soet River 

¶ The Lower Salt River  

¶ The Kuils / Eerste Rivers 

¶ The Hout Bay River  

¶ The Big and Little Lotus Rivers (within the Zeekoe catchment)  

¶ The Sand catchment (upstream of Zandvlei ).  
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Figure E.1 

 Sub-catchments used for the CCT Inland Water Quality Report.  

The priority sub -catchments also form the focus of three major CCT programmes, namely the CCTõs 
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Water Quality Improvement Programme (WQIP); the Liveable Urban Waterways (LUW) Programme 

and the Mayorõs Priority Programme (MPP) on Sanitation and Inland Water Quality. 

E1.4 Monitoring points in t he CCTõs Inland Water Quality Monitoring Programme 

To date, the CCTõs water quality monitoring programme has been designed to monitor changes in 

watercourses where water quality is likely to be a cause for concern.  Many of the monitoring points 

are therefore downstream of WWTW effluent discharge points, a nd in river reaches in catchments 

where runoff is likely to be contaminated.  Some sampling points are located in watercourses that 

are used for religious rituals (e.g. baptisms) and/or recreational purposes (e.g. sailing, rowing, 

kayaking).  Water quality  data for such systems are thus used to provide information as to the fitness 

for use of these systems.   

An important outcome of this approach is that, rather than being a structured programme that 

generates an overall understanding of the condition of all of Cape Townõs watercourses, the data 

collected by the CCT to date focus on problem areas, and provide i nformation about long -term 

trends and trajectories of water quality in these systems.   This means that water quality data over -

emphasize problem areas, and do not provide an over -arching view of water quality in the City õs 

rivers and wetlands as a whole.  This issue has been considered by the CSRM, and additional 

monitoring sites, intended to provide a more holistic overview of water quality in the City õs 

watercourses, will be added  during the course of 2024. 

The present report considers only data from routine water quality sampling.  Figure E2 shows the 

locations of all the current inland routine monitoring points utilised in this study, including sampling 

points located at major stormwater outfalls along the coast.  All sites are sampled monthly, with 

samples being analysed for basic water chemistry variables and microbiology ( E. coli).  In addition, 

recreational vleis (Rietvlei, Milnerton Lagoon, Zeekoevlei, Princessvlei and Zandvlei) are sampled 

roughly twice  monthly for E. coli .   

E1.4 Water quality variables considered in this report  

Although the CCT analyses a wide range of water quality variables, only those considered the most 

important general indicators of urban aquatic ecosystem health and human health risk are assessed 

in the Inland Water Quality Report, as determined in Day et al . (2020).  The following variables have 

been included (abbreviations used to refer to them in this report are shown in brackets):  

¶ Major nutrients  

o Phosphorus in orthophosphates (PO4 -P) 

o Phosphorus in total phosphorus (Tot -P) 

o Total Inorganic Nitrogen (TIN)  

¶ Un-ionised (or ôfreeõ) ammonia (NH3) 

¶ Dissolved oxygen (DO)  

¶ Escherichia coli  bacteria ( E. coli) 

¶ Microcystin concentrations  

¶ Chlorophyll -a  (Chl -a )  

¶ pH as an indicator of ammonia toxicity risk  

¶ Electrical conductivity (EC) as a measure of salinity, specifically for vlei systems in the City  that 

were delineated as estuaries in the Berg RQO study . 

The following additional water quality variables were obtained by calculation from existing data:  

¶ Total Inorganic Nitrogen (TIN) ð through addition of NH4 -N and (NO3+NO2) -N 

¶ NH4:TIN ð the ratio of NH4 -N:TIN 

¶ TIN: PO4P ð as a ratio of TIN to PO4 -P 

¶ PO4-P:Total phosphorus (PO4 -P:TotP), expressed as a ratio . 
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E1.5 Water quality thresholds to guide data interpretation  

Tables E1 and E2 outline the ranges in concentrations of key water quality variables used to guide 

data interpretation in this report, with regard to their implications for aquatic ecosystem condition.  

The ranges and thresholds distinguish between flowing water systems ( rivers, channels and canals) 

and open water systems (dams, vleis, detention ponds and coastal lakes).   

Two changes in water quality thresholds have been introduced into the present report, in discussion 

with the CSRM, as follows:  

¶ Free ammonia ranges have been amended, to reflect more accurate ecological thresholds than 

those included in the RQOs.  Specifically, the Present Ecological State (PES) Category A and B 

(òGoodó) and Category C (òFairó) thresholds (all òAcceptableó) were decreased from Ò 0.044 

mg/L to Ò 0.007 mg/L and from 0.072 mg/L to Ò 0.015 mg/L, respectively.  This change is in line 

with the DWAF (1996) guidelines for target and chronic toxicity thresholds, respectively.   

¶ Whereas the 2020 and the 2023 water quality reports used orthophosphate concentrations as a 

measure of both flowing and standing water phosphorus enrichment, the present report rather 

uses total phosphorus concentrations to measure standing water phosphoru s enrichment, using 

the values provided by DWAF (2002) and reiterated in DWAF (2011) guidelines for lakes and dams.   

Total phosphorus (TP) is a measure of all the forms of phosphorus, dissolved or particulate, that 

are found in a sample.  By contrast, ort hophosphate phosphorus is a measure of the soluble, 

inorganic portion of total phosphorus that is biologically available to be taken up by plants.  The 

2020 RQOs for dams in the Berg catchment erroneously use the same orthophosphate 

phosphorus thresholds f or dams and rivers.  The use of total phosphorus concentrations is a more 

useful measure for standing water systems such as vleis, lakes and dams (Cooke et al . 2005). 

Tables E3 and E4 present the thresholds used to determine risks to human health on the basis of 

monitoring of two key variables, namely E. coli bacteria (an indicator of exposure to raw sewage 

and other faecal sources from warm -blooded animals) and microcystin toxins, which can be 

associated with cyanobacteria (also called blue -green algae). Concentrations of these variables 

are evaluated with re spect to the level of risk they pose to people undertaking ôintermediate 

contactõ recreational activities, such as canoeing, kayaking, fishing, sailing, rowing, kite -boarding 

and wind -surfing.   

It should be noted that, whereas the CCT previously also monitored Enterococci bacteria counts in 

vlei water samples, these analyses were discontinued in the 2022/2023 monitoring periods, despite 

recommendations for their continuance and expansion of monitoring sites made in Day et al . (2023).   
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Figure  E.2  

Sample locations for the CCT water quality monitoring programme, showing river and stormwater 

channels/canals, standing water (vlei and dam), and coastal stormwater pipeline sampling points.  
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Table E1  

Rating ranges for variables considered in this assessment of water quality in rivers.  

Note: PO4 -P = phosphate phosphorus; TIN=Total inorganic nitrogen; DO=Dissolved oxygen; N:P= ratio of 

TIN:PO4-P; NH3 = un-ionised ammonia.  Note also that the terms ôPO4-Põ, ôN:Põ are abbreviations and are not 

the full chemical notation for these variables  

City Water 
Quality 

Categories  

Interpretation 
of City WQ 
Categories 

PO4-P 
mg P/l  

TIN 
mg N/l  

DO 
mg/l 

 
N:P 

NH3 
mg/l 

GOOD 
TARGET 

Җ лΦлмр 
(oligotrophic) 

Җ лΦтл 
(oligotrophic -
mesotrophic) 

>7 
>25 

Җ лΦл07 

FAIR 
> 0.015 - 0.025 
(mesotrophic) 

>0.70-1.00 
(mesotrophic) 

>6-7 
> 0.007 -

0.015 

POOR POOR 
> 0.025- 0.125 

(eutrophic) 

>1.00 -4.00 
(mesotrophic -

eutrophic) 
>4 -6 10-25 

> 0.015-0.1 
(chronic 
toxicity) 

UNACCEPTABLE UNACCEPTABLE 
> 0.125 

(hypertrophic) 

> 4.00 
(eutrophic  - 

concentrations > 
10mg/L classified as 

hypertrophic) 

Җ 4 < 10 
> 0.1 

(acute 
toxicity) 

 

Table E2  

Rating ranges for variables considered in this assessment of water quality in vleis and dams.  

Note: TP= total phosphorus ; TIN=Total inorganic nitrogen; DO=Dissolved oxygen; N:P= ratio of TIN:PO4P;  NH 3 = 
un-ionised ammonia; Chl -a= Chlorophyll -a.  Note also that the terms ôPO4-Põ, ôTINõ etc are abbreviations and 

are not the full chemical notation for these variables  

City Water 
Quality 

Categories  

Interpretation of 
City WQ 

Categories 

TOTAL 
PHOSPHORUS 

mg P/l 

TIN 
mg N/l  

DO 
mg/l 

 
 

N:P 
NH3 
mg/l 

MEAN 
ANNUAL 

CHL-A 

mg/l 

GOOD 
TARGET 

Җ лΦлмр 
(oligotrophic) 

Җ лΦт > 7 
>25 

Җ лΦл07 
Җ р 

>5 - 10 

FAIR 
> 0.015 ς 0.047 
(mesotrophic) 

>0.7 -1 >6-7 
> 0.007 -

0.015 
>10 -20 

POOR POOR 
>0.047 - 0.130 

(eutrophic) 
>1.0-4.0 >4 -6 10-25 

> 0.015-
0.1 

(chronic 
toxicity) 

> 20 - 30 

UNACCEPTABLE UNACCEPTABLE 
>0.130 

(hypertrophic) 
> 4 Җ п <10 

> 0.1 
(acute 

toxicity) 
> 30 
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Table E3  

Approach to assessment of microbial data (faecal coliforms including escherichia coli).  

Note inclusion of Full Contact and Intermediate Contact thresholds  

Interpretation Inland systems 
Faecal Coliform Count (including E. coli) 

TARGET for maximum acceptable risk for full contact 
recreation 

Җ плл ŎŦǳκмлл Ƴƭ  

ACCEPTABLE RISK intermediate contact 1 001 ς 2 500 cfu/100 ml 

TOLERABLE Risk - intermediate contact > 2 500 ς 4 000 cfu/100 ml 

UNACCEPTABLE Risk ς intermediate contact > 4 000  cfu/100 ml 

 

Table E4  

Water quality grades and corresponding threshold concentrations for microcystin toxins for inland waters 

adopted for this project.  

Guideline levels are based on those published by the WHO (2003)  

Interpretation Microcystin concentration 

TARGET (acceptable) Җ нл ҡƎκ[ 

MEDIUM RISK (unacceptable) >20- 30 µg/L 

HIGH RISK (unacceptable) >30-40 µg/L 

EXTREME RISK (unacceptable) >40 µg/L 

 

E1.6 Reporting periods and seasonality considered in this report  

Water quality reporting for previous  inland water quality reports (Day et al . 2020, 2023) was based on 

annual cycles between April of one year through to March of the following year , cover ing the 

ecosystem cycle between autumn and late summer.  In the present report, and going forwards with 

the inland water quality reporting, the annual reporting cycle has been changed to reflect so -called 

hydrological periods, extending from October of one year to end of September of the following year.  

This change has been instituted to allow for timeous repo rting on water quality in any annual cycle, 

before the end of the CCTõs financial year in June.  The new cycle aligns well with the summer / 

winter seasons already incorporated into data assessments ( as explained below ) and is thus not 

considered problematic from the perspective of scientific rigour in reporting.  

The annual reporting period used in this report comprises the period from 1 October to 30 September 

in any given cycle and is given the YEAR identity of the end of the period.  Data for the period 1 

October 2022 to 30 September 2023 are accordingly referre d to as the 2023 dataset .  The Scope of 

Works for the present report requires a focus on water quality data for the 2022 and 2023 reporting 

periods (1 October 2021 to 30 September 2023).  In order to be able to report meaningfully on at 

least short - to med ium-term water quality trajectories, data for the (new) 2022 and 2023 reporting 

periods are, however, assessed in the light of data over a five -year period.  Thus, the report includes 

data from 1 October 2018 through until 30 September 2023.  

The concentrations of a number of water quality variables measured in rivers, vleis and other 

wetlands undergo significant seasonal variability, largely related to differences in rainfall and 

temperature between the wet and dry seasons. An attempt has thus  been made to take seasonal 

variability into account in the current assessment, by assigning one of two seasons to the data, as 

follows:  

¶ Winter (typically the ôwet seasonõ in Cape Town) = April to September 

¶ Summer (typically the ôdry seasonõ in Cape Town) = October to March.   
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E2 CURRENT STATE AND TRAJECTORIES OF CHANGE IN WATER QUALITY IN CAPE 

TOWNõS MAJOR WATERCOURSES 

E2.1 Rainfall patterns   

Analyses of rainfall data were included to provide background understanding of rainfall patterns in 

different catchments of the City , both over the current reporting period and to get context over a 

longer -term period (e.g., whether it was a drought year). The analyses were based on the records of 

CCT-managed rainfall gauges with reliable datasets for the reporting periods and those of  the rain 

gauge at Intaka Island at Century City.   

The annual rainfall recorded at Intaka Island in Reporting Years 2021 and 2022 was significantly below 

the 20 -year average, at <500 mm per annum, but for the main focal year for the current report (i.e., 

Reporting Year 2023) the annual rainfall (almost 750  mm) was well above the long -term average.  

At most of the rain stations across the City , significantly more rain was recorded for Reporting Year 

2023 compared with the other years.  

A similar pattern of month -to -month fluctuations in rainfall, typically peaking in the winter months of 

June to August, wa s evident in the bar graphs of total monthly rainfall at the selected CCT -operated 

rain -gauging stations over the October 2018 to September 2023 period. These graphs show that 

particularly high rainfall was recorded at most gauging stations in June and, es pecially, September 

2023, with a daily maximum rainfall of 50 -150 mm (indicative of a flood event) having been recorded 

at many statio ns during September 2023.  

E2.2 Major nutrients (phosphorus and nitrogen)  

The nutrient (or ôtrophicõ) status of freshwater ecosystems allows them to be broadly classified into 

one of four trophic categories - oligotrophic, mesotrophic, eutrophic, and hypertrophic ð respectively 

associated with low, moderate, high and extremely h igh levels of nutrients (mainly phosphorus and 

nitrogen nutrients).  

The key take -away points from the assessment of nutrient data were as follows:  

¶ In terms of phosphorus concentrations:  

o Phosphate data continue (as noted in the 2020 and 2023 Inland Water Quality Reports) 

to indicate that ortho -phosphate enrichment remains an issue of great concern, affecting 

most of Cape Townõs monitored rivers and other stormwater systems, which over the 2022 

and 2023 reporting periods lay generally well within the hypertrophic (Unacceptable) 

range for this variable.  Although median PO4 -P concentrations reduced in many 

catchments over the 2023 reporting period, the proportion of samples within an 

Acceptab le range reduced by almost half, and just under 80% of samples fell within the 

Unacceptable range.  Since many of these nutrient -enriched rivers feed into the City õs 

vleis and dams, the impacts of river phosphorus enrichment are passed on to, and 

magnified within, these standing water bodies;  

o The Silvermine, Lourens and Hout Bay Sub -catchments continued to be the best -

performing catchments among monitored systems in the City , but nevertheless all 

showed a decrease in the proportion of samples in an Acceptable condition for PO4 -P 

over the 2023 reporting period;  

o Overall, total phosphorus data show that all of the City õs standing water systems were 

highly nutrient -enriched, with water quality lying within either the range for Poor 

(eutrophic) or Unacceptable (hypertrophic) conditions throughout the three reporting 

periods considered here.  These data reflect inflows fro m significantly more polluted rivers 

and stormwater systems, which load standing water bodies with nutrients that 

accumulate over time, in the water bodies themselves, as well as in bottom sediments 

and living plant material.  
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¶ TIN data showed that:  

o While phosphorus is considered more problematic than nitrogen in driving ecosystem 

responses to eutrophication (e.g. rapid plant growth including algae and reeds), nitrogen 

enrichment was also at levels of concern in many parts of Cape Townõs watercourses 

over the 2022 and 2023 reporting periods, with > 55% of water quality samples from 

routinely monitored sites rated Unacceptable with regard to their TIN concentrations;  

o By contrast to the above, over 60% of samples from most of the monitored standing water 

systems (vleis and dams) fell within the Target range for this variable, with some systems 

performing much better - exceptions comprised Zeekoevlei, Langevlei,, Wildevo elvlei 

and the Mew Way and Mitchellõs Plain detention ponds; 

o These results show that excessive TIN concentrations were considerably less problematic 

in standing water systems than in rivers and stormwater channels, and this is assumed to 

reflect dilution by a larger water body but, more importantly, the ecological i mpacts of 

extended residence time, which allows nitrogen uptake, sedimentation and de -

nitrification (to produce N2 gas) through anaerobic processes.  

¶ With respect to N:P ratios:  

o Generally, standing water bodies were characterised by low N:P ratios, in the range most 

likely for these systems to be dominated by blue -green algae rather than rooted plants 

or other less problematic algal groups;  

o In particular, very low (and thus problematic) N:P ratios were evident in Wildevoelvlei, the 

Mew Way and Mitchellõs Plain detention ponds, Zeekoevlei, Rondevlei and Zoarvlei (in 

the 2023 reporting period), suggesting that all of these systems were likely t o be affected 

at least at times by blue -green algal growth.  

¶ The ratio of TIN that comprises total ammoniacal nitrogen (NH4 -N) is also an important measure 

considered in this report.  That is because total ammoniacal nitrogen includes a proportion of un -

ionised ammonia (NH 3), which can be toxic to some aquatic biota at relatively low 

concentrations.  Hence its dominance in TIN can reflect problems in ecosystem health (or 

condition).  Generally, less -nutrient enriched rivers had lower NH4 -N:TIN ratios, suggesting that 

where T IN loads are lower, more efficient nitrific ation takes place.  Even high proportions of total 

ammoniacal nitrogen in such systems would still be likely to comprise very low NH 3 

concentrations, which would be unlikely to be below toxic thresholds;  

¶ The above findings highlight how catchment condition reflects in river (and vlei) water quality, 

with the least developed catchments having the least impacted water quality while catchments 

subject to the accumulation of solid waste, treated and untreated sewage inflows and other 

sources of contaminated stormwater including fertilisers, are characterized by impacted river 

(and vlei) waters.  

E2.3 Chlorophyll -a 

The main findings in terms of algal productivity, as reflected in chlorophyll -a  measurements recorded 

for the selection of standing water bodies in Cape Town during the reporting periods under 

consideration, were:  

¶ The most problematic systems, where the risk of algal blooms would have been high during the 

reporting periods being considered, were Zeekoevlei, Princessvlei, Wildevoelvlei and Langevlei 

(although there was a noticeable improvement in the situation at Wil devoelvlei in Reporting Year 

2023); 

¶ High levels of non -compliance were recorded for Rietvlei in Reporting Years 2022 and 2023 (with 

<25% of the samples within the Target range for Chl -a ); 

¶ Relatively high levels of non -compliance were recorded for Zoarvlei and Die Oog in Reporting 

Year 2023, with a significant decrease in the level of compliance from Reporting Year 2022, 
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especially during winter;  

¶ The least problematic system in terms of algal production was Glencairnvlei, which is 

characterised by relatively low nutrient inputs and where >90% of the samples had Chl -a  

measurements within the Target range during all three reporting periods;  

¶ Consistently good conditions (with close to or more than 80% compliance in terms of the Target 

range for Chl -a ) were recorded for Zoarvlei and the Elsieskraal dams in the 2019 -2021 and 2022 

reporting periods, and at Die Oog in Reporting Year 2022, but there was a significant reduction 

in the level of compliance (to 40 -60%) within all of these waterbodies during Re porting Year 2023.  

E2.4 Dissolved oxygen  

The dissolved oxygen (DO) data assessed in this report suggest that extremely low DO concentrations 

in the Unacceptable category were not as pervasive a problem as elevated nutrient concentrations 

in the CCT during the reporting periods.  There are systems , however, which were characterised by 

low DO concentrations, either consistently or intermittently ð these were generally rivers or channels, 

where water quality was typically more impacted than most of the large vleis / standing water 

systems.   

The main findings with respect to dissolved oxygen levels in the monitored water bodies across the 

City  were as follows:  

¶ The level of non -compliance in relation to the Target range of values for DO concentrations was 

more problematic for the monitored flowing water sites than it was for standing water sites, but 

this could be at least partly the result of many of the flowing  system sites being purposefully 

located immediately downstream of known pollution sources;  

¶ For flowing systems, the results are indicative of a generally bad state of water quality at the 

monitored sites within the City , with 40% or more of the DO measurements collected over the five -

year period from Reporting Year 2019 to 2023 consistently being reflective of Poor to 

Unacceptable conditions, although there was an overall improvement from the 2022 to the 2023 

reporting p eriod;  

¶ The worst-performing sub -catchments with respect to DO compliance in flowing systems were 

the Lower Salt and the Soet for all three reporting periods, the Eerste in the 2019 -2021 reporting 

period, and the Zeekoe in both the 2019 -2021 and the 2022 reporting  periods;  

¶ Conditions in the Soet sub -catchment were particularly bad in Reporting Year 2022, with >60% of 

the samples from flowing systems falling within the Unacceptable category and no samples in 

the Target range;  

¶ For the most recent year of analysis (Reporting Year 2023), the conditions in terms of DO 

concentrations improved significantly compared to previous reporting periods for flowing water 

systems in the Diep, Eerste, Kuils, Sout, Zeekoe, Hout Bay, Silvermine and South Peninsula sub -

catchments;  

¶ The least problematic sub -catchments in terms of DO compliance at monitored flowing water 

sites were, unsurprisingly, the more rural Elsieskraal sub -catchment and the Lourens, SL Pass and 

Silvermine sub -catchments containing less impacted upper river sites , as well as the Kuils and 

Hout Bay sub -catchments in the most recent Reporting Year 2023;   

¶ For river and stormwater channel sites, there was a tendency for conditions to be worse (lower 

DO concentrations) in summer compared to winter, and for the range of variability to be greater 

during summer than in winter, although exceptions to this latter tendency were observed in 

certain sub -catchments which receive WWTW inflows and/or or stormwater inflows that are 

contaminated with sewage input including the Lower Salt, Sir Lowryõs Pass, Mosselbank and 

Zeekoe sub -catchments;  

¶ The grouped results for standing water systems show a trajectory of some improvement in terms 

of DO compliance from one reporting period to the next, for the three reporting periods that 
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were considered, with the most significant improvements in terms of recorded DO concentrations 

compared to the previous reporting period/s observed at Rondevlei and Glencairnvlei in 

Reporting Year 2023, at Zeekoevlei, Westlake and Langevlei in Reporting Ye ar 2022 (although for 

Langevlei, the situation deteriorated in Reporting Year 2023), and at Zandvlei in both Reporting 

Years 2022 and 2023;  

¶ High DO levels within the Target range were recorded in all or most (>90%) of the samples 

collected at Rietvlei and Princessvlei during all three reporting periods, at Westlake in Reporting 

Year 2022, at Glencairnvlei in Reporting Year 2023, and at Zandvle i in Reporting Years 2022 and 

2023;  

¶ High DO levels were also prevalent (with 80 -90% of the samples within the Target range) at 

Zandvlei and Wildevoelvlei in the 2019 -2021 reporting period, Die Oog in the 2019 -2021 and 2022 

reporting periods, Westlake in the 2019 -2021 and 2023 reporting perio ds, Langevlei in Reporting 

Year 2022, and at Zeekoevlei in Reporting Years 2022 and 2023;  

¶ The worst-performing standing waterbody in terms of DO compliance was the Mew Way 

detention pond, where >80% of the samples collected during all three reporting periods were in 

the Unacceptable category;  

¶ Low to very low DO levels were also prevalent at Zoarvlei and the Mitchellõs Plain detention ponds 
during all three reporting periods, at Rondevlei during the 2019 -2021 and 2022 reporting periods, 

and at Wildevoelvlei in Reporting Year 2022;  

¶ The seasonal patterns observed for DO concentrations in flowing water systems were not as 

consistently or strongly apparent in the data for the vlei, dam and detention pond sites, although 

there were small seasonal differences in some cases.  

E2.5 Ammonia toxicity  

The main findings with respect to the potential for toxic conditions for aquatic fauna in monitored 

aquatic ecosystems across the City  resulting from elevated levels of un -ionised ammonia were:  

¶ Potentially toxic conditions associated with elevated NH 3 concentrations were more prevalent in 

flowing water systems than they were for standing water systems, partly attributable to the dilution 

effect of large standing water bodies;  

¶ There were a number of sub -catchments for which ammonia toxicity was not a major issue of 

concern for monitored flowing water systems during the reporting periods under consideration, 

namely the Lourens, Sout, Hout Bay and Silvermine sub -catchments, as wel l as (to a slightly less 

degree) the Sir Lowryõs Pass and Sand sub-catchments;  

¶ There were also number of monitored standing water systems for which ammonia toxicity was 

not an issue of concern), namely Glencairnvlei, Little Princessvlei, Princess Vlei and the Elsieskraal 

dams during all three reporting periods, as well as at Rondevle i and Die Oog during the 2019 -

2021 and 2022 reporting periods, at Rietvlei in Reporting Year 2022, Zoarvlei in Reporting Years 

2022 and 2023, and at Zandvlei in Reporting Year 2023;  

¶ Reasonably good conditions in terms of the risk of ammonia toxicity were also recorded at 

Westlake in all three reporting periods, and at Rietvlei in the 2019 -2021 and 2023 reporting periods, 

Zoarvlei in the 2019 -2021 reporting period, Zandvlei in the 2019 -2021 and 2022 reporting periods, 

and Langevlei in Reporting Year 2022;  

¶ The situation deteriorated in Reporting Year 2023 at Rondevlei, Die Oog and Langevlei, with a 

significant increase in the proportion of samples in the Poor and/or Unacceptable categories 

(indicative of potential chronic to acute ammonia toxicity) compared to the previous reporting 

period/s;  

¶ The most problematic sub -catchment in terms of the potential for ammonia toxicity within flowing 

water systems was the Soet, where >75% of the samples collected in all three reporting periods 

had NH 3 concentrations in the Unacceptable category;  
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¶ The potential for ammonia toxicity was also prevalent in the Lower Salt and Zeekoe sub -

catchments during all three reporting periods;  

¶ Other problematic sub -catchments included the Eerste sub -catchment in all three reporting 

periods, the Diep sub -catchment in Reporting Years 2022 and 2023, the Mosselbank sub -

catchment in the 2019 -2021 reporting period, and the Elsieskraal sub -catchment in  the 2019 -2021 

and 2022 reporting periods;  

¶ The most problematic standing water systems during the reporting periods under consideration 

were Wildevoelvlei and the Mitchells Plain and Mew Way detention ponds, where recorded NH 3 

concentrations were in the Poor and Unacceptable categories (indicating chronic to acute 

toxicity) for 100% or close to 100% of the samples;  

¶ Potentially toxic conditions in terms of NH 3 concentrations were also often present in Zeekoevlei 

during all three reporting periods;  

¶ There was generally a greater range of values in recorded un -ionised ammonia levels in summer 

compared to winter, for all watercourses (flowing and standing water systems) that did not have 

very high levels of compliance in terms of the Target range for NH 3 concentrations, and the 

median NH 3 concentration was generally higher in summer, indicating a greater risk of toxic 

conditions than in winter;  

¶ The only problematic sub -catchment in terms of ammonia toxicity at flowing water sites that was 

characterised by elevated pH values indicative of an increased risk of ammonia toxicity was the 

Eliseskraal sub-catchment, suggesting that the ammonia toxicity problems in the other sub -

catchments (including the particularly problematic Soet) are being driven by excessively high 

ammonia concentrations and not elevated pH values;  

¶ There was a relatively high risk of ammonia toxicity as a result of median pH values >8 in the 

Rietvlei, Langevlei, Zeekoevlei and Zandvlei standing water bodies during all three reporting 

periods, and in Princessvlei during the 2019 -2021 and 2022 reportin g periods, the Westlake 

Wetland during Reporting Year 2022 and Wildevoelvlei during the 2019 -2021 reporting period.  

E2.6 Escherichia coli  bacterial counts as an indicator of sewage contamination  

Escherichia coli  measurements are used primarily as an indicator  of human health risk, particularly 

for drinking or recreational use of a waterbody.  The recreational risk ratings applied in the current 

assessment thus include E. coli  thresholds for intermediate contact (e.g. canoeing, sailing, paddling), 

with ranges provided for ôTargetõ (acceptable risk), ôPoorõ (tolerable risk) and ôUnacceptableõ (high 

risk). The E. coli  data, however, also highlight point -sources of pollution into watercourses, where 

elevated E. coli is an indicator of contamination from untreated s ewage.  

Sources of sewage contamination in Cape Townõs sub-catchments include:  

¶ Periodic sewer blockages and manhole overflows that enter the stormwater system and thus pass 

into watercourses (blockages result variously from poor solid waste management, overflows as a 

result of stormwater ingress, vandalism, aging infrastructure, and increasing sewage volumes 

generated from rapidly expanding, largely informal settlements);  

¶ Overflows from sewage pump stations (or from low -lying manholes downstream of pump stations) 

as a result of blockages, pump station failure and from load -shedding power outages ð unless 

diverted back into the sewerage system by pumping or other means, such  waste finds its way 

into the stormwater system and thence into the City õs watercourses; 

¶ Contaminated stormwater runoff from poorly serviced informal settlements, where sewage is 

disposed of into canals and stormwater drains for want of alternative disposal options or because 

access to options to dispose of waste to sewers is unsafe (e.g. at n ight) or unhygienic (because 

of a build -up of solid waste and/or faecal waste);  

¶ Runoff from urban areas with high levels of homeless people without alternative waste disposal 

options;  
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¶ Illegal connections of sewers into stormwater systems;  

¶ Previously-designed sewer overflows into stormwater systems;  

¶ Inputs from wildlife (baboons and birds);  

¶ Input from livestock (e.g. feedlots in agricultural areas in and draining into rivers or other 

watercourses);  

¶ Runoff from pavements, parks etc. accessed by domestic animals (e.g. dogs) ð this is however 

likely to be a relatively minor input in most areas.   

Key take -away points from the analyses of E.coli   data were as follows (noting that r eliable E. coli 

data were  not available for the 2021 and 2022 reporting periods ): 

¶ The proportion of river samples rated as Unacceptable from a human risk perspective increased 

over the assessed reporting periods (2019, 2020 and 2023), with data showing increases from 49% 

Unacceptable (2019 dataset) to 59% in the 2023 dataset ð related i mpacts such as an increased 

frequency of load -shedding, with its effects on sewage pump stations and WWTWs, as well as 

burgeoning poorly serviced informal settlements in many sub -catchments, are likely to have 

contributed to these increases;  

¶ The most poorly -performing sub -catchments was the Soet (90 ð 100 % Unacceptable samples), 

reflecting a stormwater system fed almost entirely by grey - and black -water inflows from informal 

settlements;  

¶ The Silvermine and the Lourens River catchments were least impacted by E. coli (and by 

assumption, raw sewage), with > 80% of samples lying within the Acceptable range, and 

explaining in part their generally low levels of nutrient enrichment and elevated ecosystem 

condition (as shown also by DO and NH 3 data).  Nevertheless, even these generally cleaner sub -

catchments were impacted at least at times by sources of sewage;  

¶ Standing water systems (vleis, dams, detention ponds) typically showed lower E. coli 

concentrations and performed better in terms of compliance data than do the rivers feeding 

into them.   This is attributed mainly to extended retention time within standing water bodies 

(especially the large vleis), allowing exposure of E. coli to UV light in sunlight (which kills these 

bacteria) and dilution of point -source inflows in large water bodies;  

¶ All of the routinely monitored open -water systems in the City , with the exception of the Mew Way 

and Mitchellõs Plain detention ponds, showed relatively low levels of sewage pollution as 

measured by E. coli  counts, with > 60% of samples in all systems lying within the Acceptable range 

for E. coli during the 2023 reporting period;  

¶ The markedly worst -performing Mew Way and Mitchellõs Plain detention ponds (100% of samples 

were rated Unacceptable throughout all of the assessed reporting periods) were unsurprising, 

given that these ponds are fed by black - and grey -water discharges from  poorly serviced urban 

areas, where even formal residential areas are prone to frequent manhole and pump station 

overflows of raw sewage;   

¶ It must be stressed that E. coli is used in the CCTõs monitoring programme as an indicator of 

sewage contamination but, even if these bacteria are killed by UV light, the nutrients associated 

with decomposing organic waste and various pathogens also associated with sewage would still 

remain within the affected water bodies, where they would be expected to result in various short - 

to long -term impacts on the fitness for use of the system for both human use and aquatic 

ecosystems;  

¶ The 2020 Inland Water Quality Report recommended that intestinal enterococci should be 

monitored in inland water bodies.  This was based on a recommendation in WHO (2003) and was 

reiterated in WHO (2021).  However, enterococci monitoring has been excluded from the SSBõs 

monitoring programme post 2022.  The implications of this are that the SSBõs inland water quality 

monitoring programme becomes progressively out -dated compared with global standards and 
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(more importantly), outside of E. coli  analyses, no alternative data are available with which to 

assess the magnitude and associated human health risks of sewage pollution into water bodies. 

This is particularly important, given the recent (2021 -2022) history of the SSBõs poor laboratory 

perfo rmance with regard to E. coli analyses.  It is thus recommended that enterococci analyses 

should be provided for, along with E. coli  analyses, at least in recreational water bodies.  

E2.7 Other sewage contamination indicators  

Although informal settlements, as well as any areas with unserviced back -yard settlements, 

contribute permanent streams of raw sewage into watercourses, usually by way of formal or informal 

stormwater systems, by far the greatest loading of sewage -associat ed pollutants into the City õs 

watercourses, as a result of the sheer volumes generated, are assumed to stem from the formal 

sewage reticulation and treatment systems.  

The main findings in terms of the quality of i nflows of treated effluent from Cape Townõs (inland) 

WWTWs were as follows : 

¶ E. coli data showed that only five of the CCTõs WWTWs consistently produced effluent within the 

General Limits for this variable , with most of the other WWTWs producing effluent with E. coli 

counts several orders of magnitude higher ;   

¶ COD data , which  are probably the most useful for highlighting the magnitude of downstream 

chemical risk to aquatic ecosystems , indicate that the most poorly performing WWTWs in this 

regard feed into the following aquatic ecosystems:  

o Diep River estuary and Milnerton Lagoon (Potsdam WWTW)  

o Black River and Salt River canal (Athlone and Borcherdõs Quarry WWTW) 

o Wildevoelvlei (Wildevoelvlei WWTW)  

o Zeekoe canal (Cape Flats WWTW)  

o Mosselbank River (and lower Diep River) (Klipheuwel WWTW) ð note however that the 

effluent volume from this system was relatively low, so downstream loading was not 

marked)  

o Eerste River estuary (Macassar WWTW)  

¶ Of the above, the impacts of the Potsdam WWTW on the downstream systems are considered 

most significant, having contributed largely to the collapse of this estuary and its once -important 

nursery for juvenile fish (Rose et al . 2023).  Similarly, the Macassar WWTW  - the effects of which are 

multiplied by inflows from the Bellville, Scottsdene and Zandvliet WWTWs upstream in the 

catchment  - has contributed to the severe degradation of the Eerste River estuary ; 

¶ Although the Cape Flats, Athlone and Borcherdõs Quarry WWTWs essentially now feed into 
canalised artefacts of urban drainage, these systems nevertheless play important roles in Cape 

Townõs urban society and poor effluent quality both actively detracts from the value of the areas 

through which they pass, and has significant ecological costs ;  

¶ Improved performance in some WWTWs was apparent in both loading and effluent quality data  

but , despite  these  improvements, the downstream impacts of many of these WWTWs are 

significan t;   

¶ It is important to note that high concentrations of phosphorus in effluent from all WWTWs were 

apparent in final effluent data, despite compliance (in some cases) with regulated General 

Limits.   

With respect to p ump station failures (which typically result in overflows of raw sewage into 

stormwater systems ), 338 incidents were reported by the CCT across the City  in the 2022 reporting 

period ( data for the full 2023 reporting year were not available ). The main causes of pump station 

failure over the 2022 reporting period were reported as follows : 

¶ By far the most prevalent causes of damage were reported as pump tripping and electrical 
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failures (both 23%) and mechanical failure (17%);  

¶ Load shedding was the factor that accounted for the fourth highest number of pump station 

overflows (9 %);  

¶ The data suggest that theft accounted for only 1% of pump station failures . 

With respect to the frequency of pump station overflows per sub -catchment, along with the  reported  

magnitude  of each incident, the main findings ( differentiated per sub -catchment ) were as follows:   

¶ Overflows rated as Catastrophic occurred twice over the 2022 reporting period, in the Zeekoe 

sub-catchment (Retreat main pump station, Lavender Hill area) and in the Sand sub -catchment 

(Raapkraal pump station) ,  with d ata indicat ing  that these events lasted in excess of 24 hours (up 

to 48 hours) so it is assumed that they contributed significantly to the pollution of downstream 

watercourses ð in the case of the Raapkraal pump  station , in particular, to pollution of the 

Westlake Wetlands and Zandvlei estuary ; 

¶ Sub-catchments impacted by Major sewage overflows comprised (in order of number of events) 

the Sand, Zeekoe, Diep and Lower Salt;  

¶ Of concern is the fact that the Silvermine sub -catchment was also impacted by at least three 

major sewage spills ð this sub-catchment is generally the most natural and least impacted of all 

of the City õs catchment areas, and would be expected to show high sensitivity to such events; 

¶ All sub-catchments were exposed to pump station overflows at least at times, with those most 

exposed comprising the Diep, Lower Salt, City bowl, Kuils, Mosselbank, Sand and Zeekoe sub -

catchments;  

¶ All of the above, excluding the City  Bowl and Mosselbank sub -catchments are included in the 

Mayoral Priority Programme for water quality improvement, and the data presented here 

highlight the importance of addressing pump station overflows in these problem sub -catchments, 

if water quality improvements are to be achieved.  

Another measure of sewage spill frequency in Cape Town is provided by records of reporting on 

sewage spills by members of the public, through submission of the CCTõs C3 reporting forms.  These 

data indicate that, over the 2022 -2023 reporting periods:  

¶ The hotspots for sewage overflows, based on reported incidents, lay in the Lower Salt sub-

catchment, with the Bonteheuwel, Ruytewacht, Kewtown and Manenberg areas being worst 

affected;  

¶ Of the above, areas with the most intense levels of sewage overflows are those with high levels 

of informal settlement and/or backyard dwellings and where the sub -catchments themselves are 

characterised by an accumulation of solid waste that is likely to c ontribute to the frequency of 

sewer blockage, along with an increased likelihood of vandalism of sewers and pump stations as 

a result of a range of socio -economic and other issues;  

¶ A caveat to the use of the C3 report data is, however, that the original data source does not 

indicate volumes of sewage spilled or overflowing, or the time over which the spill occurred 

before being addressed.  In addition, the data reflect only areas in which sewage spills were 

reported ð in some areas, residents might be more vigilant in reporting problems than in others, 

and some reports might also reflect relatively short -lived incidents versus major spills.  
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E3 CURRENT STATE OF RECREATIONAL WATERS  

This section was included in the report to deal specifically with the current state of established 

recreational waterbodies in Cape Town from the perspective of the risk, if any, that they pose to 

human health.  Five main waterbodies have been considered, namely:  

¶ Rietvlei  

¶ Milnerton Lagoon  

¶ Princessvlei 

¶ Zeekoevlei  

¶ Zandvlei  

With the exception of Princessvlei, these vleis and estuaries are used for various water sport activities, 

including sailing, kayaking, canoeing, fishing, kite -boarding, skiing, wind -surfing, rowing and fishing.  

Princessvlei is not used for water sports.  It is however used periodically for baptism ceremonies, 

requiring full immersion.  All of these activities expose users to some level of health risk if water quality 

is compromised.  

Assessment of human health risk at each waterbody entailed an analysis of the percentage of 

samples that exceeded the target value for safe intermediate contact recreation in terms of E. coli , 

and microcystin concentrations.  The latter is a toxin produced at times by Microcystis  algae under 

bloom conditions . All the assessments assume intermediate contact use only ð that is, excluding 

swimming.    

The main findings from the E. coli  data analyses for recreational water bodies  were as follows (bearing 

in mind that E. coli data for the 2021 and 2022 reporting period s were not used, given issues around 

the reliability of these data):  

¶ Escherichia coli  data suggest that all of the CCTõs recreational water bodies periodically posed 

risks to human health during the 2023 reporting period, but (with the exception of Milnerton 

Lagoon) were largely in an Acceptable condition, conducive to their recreational use;  

¶ Milnerton Lagoon was mostly in an Unacceptable condition, and its use for recreation would 

have posed likely risks to human health most of the time ;   

¶ Data for the standing water vleis (i.e. excluding Milnerton Lagoon) generally showed much lower 

E. coli  concentrations than in (or near to) in -flowing waters, highlighting the effect of extended 

detention time, associated exposure to sunlight, and dilution within a larger water body, on E. 

coli  counts;  

¶ Sample points in Milnerton Lagoon were all rated as Unacceptable, with the main sources of raw 

sewage assumed to stem from the catchment between Blaauwberg Bridge and Otto D u Plessis 

Drive, including overflows from the Koeberg and other sewage pump stations, overflows from the 

Potsdam WWTW, and inflows of polluted stormwater from poorly serviced informal settlements, 

unmanaged urban areas (e.g. Phoenix and Jo Slovo Park) and b ackyard dwellings . 

The key findings from the analyses of health risks in the five main recreational water  bodies based on 

microcystin concentrations were as follows:  

¶ All five of the City õs recreational water bodies have been impacted by high levels of phosphate 

enrichment, likely to promote high levels of plant productivity, which in some cases result in algal 

blooms, some of which are associated with microcystin toxins;  

¶ Although blue -green algal blooms were clearly present on numerous occasions over the 2022 

and 2023 reporting periods, the only vlei in which microcystin toxins were recorded at 

concentrations of concern was Zeekoevlei;  

¶ This means that, excluding Zeekoevlei, and despite periodic blue -green algal blooms, Cape 

Townõs recreational water bodies were assumed to be relatively safe for human use over the 2022 
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and 2023 reporting periods, from the perspective of exposure during intermediate contact use 

to microcystin toxins in water from these systems;  

¶ Of all of the City õs recreational vleis, Zeekoevlei was most affected by algal blooms over the 2022 

and 2023 reporting periods, reflecting ongoing nutrient enrichment of this vlei from external 

sources, exacerbated by the build -up of organic sediments within the vlei, which  provide an 

ongoing source of additional phosphate nutrients, facilitated by low dissolved oxygen 

availability.   

 

E4 WATER QUALITY IN PRIORITY CATCHMENTS ADDRESSED BY THE CCTõS WATER 

QUALITY IMPROVEMENT PROGRAMMES  

The priority sub -catchments that were given focussed consider ation in this report  were the following 

(see map of sub -catchments in Figure E1): 

¶ The Lower Diep River (upstream of Milnerton Lagoon) (Central and Northern Stormwater 

Management Regions) ; 

¶ The Sir Lowryõs Pass and Soet River (Eastern Stormwater Management Region); 

¶ The Lower Salt River (Northern and Central Stormwater Management Regions) ; 

¶ The Kuils / Eerste Rivers (Eastern Stormwater Management Region) ; 

¶ The Hout Bay River (Southern Stormwater Management Region) ; 

¶ The Big and Little Lotus Rivers (within the Zeekoe catchment) (Southern Stormwater Management 

Region) ; and  

¶ The Sand catchment (upstream of Zandvlei) (Southern Stormwater Management Region).  

For each of the priority sub -catchments, a catchment overview is provided, followed by information 

on the major sources of pollution in the sub -catchment, the water quality status within the sub -

catchment in terms of current state and trajectory of change,  and the focus areas of the CCTõs water 

quality interventions within the sub -catchment. Then, for each priority sub -catchment, an indication 

is given of the major challenges in implementing the interventions in the sub -catchment and 

recommendations are pro vided for going forward.   

The following key points emerge d from the discussions about the priority sub -catchments : 

¶ All of the CCTõs priority catchments include runoff from informal settlements with poor access to 
sewerage systems.  This means that water quality in stormwater systems is in many areas 

compromised, to levels where standard application of SUDS and other st ormwater quality 

polishing / improvement approaches are unlikely to be effective ð the Sand Sub -catchment is 

the exception to this, but even this includes small areas of informal  settlement  and some suburbs 

with extensive backyard dwellers.    

¶ In areas not subject to high levels of sewage -impacted stormwater, the CCT is encouraged to 

implement or require implementation of SUDS -type interventions and implement pollution 

tracking when water quality deterioration is detected.  These measures will h elp to maintain the 

current relatively good status of water quality in these sub -catchments.  These sub -catchments 

comprise:  

o The Silvermine Sub-catchment  

o The Lourens Sub-catchment  

o Hout Bay (upper Sub -catchment)  

o The South Peninsula Sub -catchment ; and  

o The Liesbeek River and its tributaries within the Lower Salt Sub -catchment.  

¶ The accumulation of solid waste is also rife in many areas of the City , particularly in low -income 

areas.  This waste passes readily into stormwater systems, from where it is costly to remove.  It also 
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blocks or is used to block sewers and pump stations, resulting in added watercourse pollution.  

Addressing this issue through significantly ramped -up solid waste collection is strongly 

recommended . 

¶ Halting of the planned implementation of four of six of LUW projects, all within the Sand 

catchment, has been questioned in this report.  In the less -polluted Sand catchment in particular, 

their implementation might well have given rise to measurable water  quality improvements  as a 

result of catchment -scale interventions, carried out in combination with pollution abatement 

strategies such as sewer and pump station upgrades and repairs . 

¶ The CCTõs current stormwater management system results in some catchments extending across 
two or more Stormwater Planning Regions.  This means that , in some cases, river catchments are 

managed by two or more catchment planners, making integration of projects and responsibilities 

difficult, and accountability for catchment condition unwieldly .  

¶ Similarly, sewage reticulation activities are also not carried out on a (river) catchment basis .  This 

again means that efforts in one part of a reticulation zone may be negated by a lack of co -

ordination with upstream managers, or different strategies and level of effort in different areas.  

 

E5 CONCLUSIONS AND RECOMMENDATIONS 

Overall, analyses of water quality data and other complementary datasets highlighted the fact that, 

from an ecological perspective, by far the most pervasive and problematic water quality issue 

almost throughout the CCTõs monitored rivers and other watercourses was (and remains) phosphate 

enrichment . Although median phosphorus concentrations reduced in many catchments over the 

2023 reporting period, the proportion of samples within an Acceptable range reduced by almost 

half, with just under 80% of samples l ying within the Unacceptable range. Phosphate data indicate 

that phosphorus enrichment negatively affects most of Cape Townõs monitored rivers and other 

stormwater systems. Since many of these nutrient -enriched rivers feed into the City õs vleis and dams, 

the impacts of river phosphorus enrichment are passed on to, and are magnified within, these 

standing water bodies.  

The main drivers of the aquatic ecosystem degradation, and phosphate enrichment in particular, 

that persisted and, in some cases, worsened in the City õs sub-catchments over the current reporting 

periods, revolved primarily around a number of issues, most of which do not relate to stormwater 

flows and their effects on rivers and wetlands, but relate rather to inflows of sewage and solid waste 

from variou s sources.  The key sources of pollution  were identified as follows:  

¶ Inflows of treated effluent from WWTWs across the City  result at best (if licensing requirements are 

met) in permanent flows of nutrient -enriched effluent into sometimes seasonal or small river 

systems, and downstream vleis or estuaries.   However, not all (or even most) of the CCTõs 17 

inland discharging WWT Ws meet General Effluent Limits.  

¶ Episodic overflows from sewage pump stations and surcharging manholes result in overflows that 

pass either directly into watercourses or enter them via the stormwater system.   

¶ Runoff from informal settlements and housing areas with high levels of backyard dwelling and/or 

where there is poor attention paid to maintenance of existing infrastructure result in permanent, 

generally low level but highly contaminated waste streams pass ing out of informal settlements 

and into the City õs watercourses.   

¶ Accumulations of large volumes of solid waste and illegal dumping of waste that characterise 

many areas of the City õs open spaces, roadways and pavements.  Much of this waste enters 

watercourses, where it may contribute harmful pollutants to aquatic ecosystems (e.g. cans 

containing oil and other waste; old nappies and other organic waste) or block stormwater drains 

and  channels.   When solid waste is disposed of into the sewer system, it can block sewers and 

clog pumps at sewage pump stations.  This issue s tems largely from inadequate solid waste 

collection, compared with the volume of waste generated.  
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There are many other activities and landuses that contribute to cumulative water quality 

degradation in the City .  The above are considered by far the most significant, and unless they can 

be addressed or their impacts mitigated, there is little likelihood that the CCT will be able to effect 

meaningful and measurable improvement in water quality in most of its manag ed sub -catchments.    

E5.1 Key recommendations from this report  

Upfront it must be stated that until the pervasive issues of pollution from WWTWs and informal 

settlements can be addressed, it is unlikely that there will be a significant turn -around in water quality 

in many areas.  Notwithstanding this proviso, the current report highlights the key interventions and/or 

activities that stem from the assessments that were completed, providing specific recommendations 

in relation to:  

¶ Addressing pollution from major WWTWs ; 

¶ Addressing pollution from informal settlements and suburbs with high levels of backyard 

settlement ; 

¶ Addressing sewage overflows from pump station failure ; 

¶ Reducing the passage of solid waste into stormwater systems and watercourses ; 

¶ Making changes in stormwater and sewerage reticulation management structures ; 

¶ Fast-tracking implementation of PASAPs and TAPs ; 

¶ Changing targets for interpreting sewage contamination in water quality data ; 

¶ Conservation of existing sub -catchments in relatively good condition ;  

¶ Conservation of remnant floodplains and their wetland ; 

¶ Prioritisation of LUW programme implementation ; 

¶ Changes to the CCTõs water quality monitoring programme in terms of sampling sites and water 
quality variables ; 

¶ Reporting water quality data ; 

¶ Water quality data availability ; 

¶ The need to link water quality data to pollution control interventions ; 

¶ Improvements in data quality or data availability from other CCT datasets ; and  

¶ Capturing spill data per catchment . 

In addition to the above, specific recommendations have been provided to improve inland water 

quality reporting going forward. One of the key recommendations made here, in order to simplify 

water quality reporting, and make its outputs more accessible to w ider non -technical audiences, is 

the use of the CCTõs Water Quality Indices.  In this regard, it is strongly recommended that the CCT 

updates its (2013) Ecological and Recreational Use Water Quality Indices, and use these in annual 

reporting instead of the  current format.  The Indices output a single rating per water sample (A -F), 

which is based on consideration of the concentrations and condition thresholds of the full range of 

variables considered individually here.  

Water quality in Cape Townõs watercourses is not determined solely by the CCTõs interventions.  

Residents also need to play a role in reducing sources of pollution into watercourses.   This report 

includes ten priority steps that local residents can take w hich, if carried out by sufficient numbers, 

could lead to measurable improvement s in water quality in aquatic ecosystems  in at least some sub -

catchments.  
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ACRONYMS 

BMB Biodiversity Management Branch  

CBD Central Business District  

CCPOA  Century City Property Owners õ Association  

CCT City of Cape Town Metropolitan Municipality  

CFF C40 Cities Finance Facility  

cfu  Colony forming units  

Chl-a Chlorophyll -a  

COD  Chemical Oxygen Demand  

CSRM Catchment, Stormwater and River Management (Branch of CCT)  

CWQC  City Water Quality Categories  

DEA Department of Environmental Affairs  

DEADP (Western Cape) Department of Environmental Affairs and Development 

Planning  

DO Dissolved oxygen  

DWAF Department of Water  Affairs and Forestry (now DWS)  

DWS Department of Water and Sanitation  

EFZ Estuarine Functional Zone  

E. coli Escherichia coli  

EC Electrical conductivity  

FLR Friends of the Liesbeek River  

FBNR False Bay Nature Reserve  

FOZR Friends of Zeekoevlei and Rondevlei  

GI Green Infrastructure  

GN Government Notice  

HBRCF Hout Bay River Catchment Forum  

IUA Integrated Unit of Analysis  

LDC Liz Day Consulting (Pty) Ltd  

LUW Liveable Urban Waterways (p rogramme ) 

mamsl  metres above mean sea level  

MAC  Milnerton Aquatic Club  

MCC  Milnerton Canoe Club  

Mplain  Mitchellõs Plain 

MPP Mayoral Priority Programme  

mS/m  milli-Siemens per metre (unit of measurement for conductivity)  

NbS Nature -based Solution  

NH3 Abbreviation used in this report for free ammonia (NH 3) 

NH4-N Abbreviation used in this report for nitrogen in total ammonia (NH 3 + NH4
+)N 
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NO3-N Abbreviation used in this report for nitrogen in nitrate salts  

PASAPs Pollution Abatement Strategy and Action Plan  

PES Present Ecological State  

pH Potential of hydrogen (a measure of how acidic or basic a substance is)  

PO4-P Abbreviation used in this report for p hosphorus in phosphate  

RQOs Resource Quality Objectives  

SABS South African Bureau of Standards  

SLPass Sir Lowryõs Pass  

SSB Scientific Services Branch  (of the CCT)  

SUDS Sustainable Urban Drainage Systems  

TAPs Transversal Action Plans  

TECs Target Ecological Categor y 

TIN Total inorganic nitrogen  

ToR Terms of Reference  

Tot P Total phosphorus  

TSS Total suspended solids  

UNESCO United Nations Educational, Scientific and Cultural Organisation  

W&SD Water and Sanitation Department (CCT)  

WHO World Health Organisation  

WQIP Water Quality Improvement Programme  

WQMR Water Quality Management Region  

WTP Water Treatment Plant  

WWTW Waste Water Treatment Works  
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1 PREFACE AND INTRODUCTION 

1.1 Background  

The City  of Cape Town ( CCT) is responsible for the management of numerous rivers  and wetlands , 

including open water  vlei systems, estuaries and coastal lakes , within its municipal boundaries .  These 

are referred to together as ôinland waters õ, largely in line with the South African classification system 

for aquatic ecosystems (Ol lis et al . 2013).   

The CCT has monitored the quality of water in these water bodies since the early 1980s, and its water 

quality database includes data from both long -term, routine monitoring points and those generated 

from ad hoc  or project -specific monitoring.   

Regular reporting on the results of water quality sampling is required in order to inform both City 

managers and other interested parties / members of the public about the state of the City õs 

watercourses .  The CCTõs Catchment, Stormwater and River Management Branch (CSRM) thus 

provides ongoing internal reporting on inland water quality to various City branches and 

departments.  In addition, an independent overview of all water quality data for routine sites,  dating 

back to 1982, was undertaken in 2020 (Day  et al 2020), followed by a  report on the City õs inland water 

quality data, outlining river and wetland conditions and trajectories over the 2020 / 2021 reporting 

period (Day et al 2023).  I n December 2023, Lukhozi Consulting Engineer s (òLukhozió) was appointed 

by the CCT, through its term tender  (Contract 194C/2020/21 -CSRM), to prepare the 2022 / 2023 Inland 

Water Quality Report,  including an analysis of water quality data collected between October 2021 

and end of September 2023.  These data were to be assessed in the context of the medium -term 

trajectory of water quality over the past five years ( i.e. as far back as October 2018).   

Given LDCõs previous involvement in the compilation of the CCTõs inland water quality reports, 

Lukhozi subcontracted LDC to compile the 2023 report.  

1.2 Scope of Works  

The CCTõs Scope of Works for this project stipulated  that the appointed consultants should compile 

a report on the water quality of Cape Townõs waterways  that : 

¶ Follows the same format as the 2021/2022 Inland Water Quality Report (i.e., Day et al . 2023); 

¶ Utilises the same thresholds for interpretation of water quality data that were established in 

the 2020 Inland Water Quality Report  (Day et al 2020) and included in the 2021/2022 report ; 

¶ Analyses water quality data for a five -year period up until end of September 2023, with a 

particular focus on the two -year period between October 2021 and September 2023; 

¶ Is scientifically defendable in its analyses and data interpretation and presentation;  

¶ Uses language that is readily accessible by a wide -ranging and largely non -technical / non -

scientific audience;  

¶ Includes reporting on progress made in key CCT programmes that have a bearing on water 

quality in inland waters;  

¶ Includes all data, analyses and graphics in spreadsheet format  for subsequent use by the 

CCT. 
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1.3 Project Team  

Lukhozi is a private consulting engineering company, which  has sub -contracted the present project 

to Liz Day Consulting (Pty) Ltd  (LDC).  LDC is a private consulting company, specialising in river and 

wetland assessment, management and rehabilitation.   

The current project  included the following team members:  

¶ Lukhozi team:  

o Mr James Lochner  

o Ms Natalie Ritsch  

¶ LDC team:  

o Dr Liz Day (LDC): project manager and water quality consultant  

o Mr Dean Ollis (Inland Waters Consultancy): water quality consultant  

o Mr Ian Wilson (Spatial Mapping Solutions), providing GIS input and producing all GIS -

based maps  

o Mr Michael Day (R -analyses and graphics production) . 

For the purposes of this report, reference to LDC includes acknowledgement of the full team of 

consultants listed above.  

1.4 Client team  

Input into this report was also guided by the CCTõs team from the Catchment Stormwater and River 

Management (CSRM) Branch , comprising:  

¶ Ms Nicole Garcia   

¶ Mr Fahad Aziz  

¶ Mr Richard Nell .  

1.5 Audience  

This report is intended to be accessible to a wide range of audiences, including people with both 

technical and non -technical / non -scientific backgrounds.  Nevertheless, the data need to be 

presented in a scientifically defensible and rigorous manner, which means that some parts of the 

report are more technical than others.  It is hoped that any difficulty in understanding this materi al, 

or limited time to go through it all in detail, is addressed in the summary sections at the end of each 

chapter , in the concluding sections , in the Executive Summary  and in the non -technical Summary 

Report that is being produced as an accompaniment to this technical report . 

1.6 Types of aquatic systems included  

This report considers water quality data for  Cape Townõs inland  and estuarine  water quality 

monitoring sites , as well as for a number of coastal stormwater outlets .  It does not include data for 

any marine sites and  includes only a few examples of artificial stormwater detention or attenuation 

ponds, where these provide useful indications of water quality issues in key catchments.  The report 

also excludes water quality data from ad hoc  or once -off sites, for which only a few data points exist , 

as well as data generated as part of investigations into specific water quality issues in localised parts 

of the City  (e.g. following particular pollution events) .   

1.7 Limitations  

The following limitations should be borne in mind when reading this report : 

¶ Large amounts of water quality data are available in the CCTõs database.  Of necessity, this 

project need s to summarise these data to draw out significant patterns and highlight particular 

areas of interest.  Th e report thus focuses on a few key variables only, and does not consider data 

relating to every one of the water quality variables monitored by the CCT; 
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¶ Conversely, not all variables of concern are necessarily included in the CCTõs monitoring 

programme and  are not therefore covered in this report.  Heavy metals , for example , are not 

routinely analysed  by CCT, largely for budgetary reasons.  Jackson et al . (2009) and Infinity &  CCT 

(2022) have , however , noted significant concentrations of various heavy metals in the Diep and 

Eerste River estuaries, and other catchments might well be subject to similar issues  (see also Day 

et al . 2022 for comment on heavy met als in the Zeekoe  catchment) ; 

¶ Although the CCT routinely collects phytoplankton samples for enumeration and identification 

of algal species, these data were not included in this assessment ; 

¶ This report does not provide a synopsis of the ambient  water quality in the rivers, canals,  and 

open water bodies  across CCT because the analyses presented here are based exclusively on 

the sampling sites of particular concern that are routinely monitored by the Scientific Services 

Branch (SSB) of the CCT ð aquatic systems that are not affected by pollution issues have, to date, 

generally not been monitored 1;  

¶ No responsibility is taken by LDC for the accuracy of water quality data, which have all been 

derived from samples collected and analysed at the CCTõs SSB, in Athlone ; 

¶ LDC distances itself from the implications of any future decisions taken to access any water 

bodies  for recreational purposes, on the basis of the data and assessments outlined here.  These 

all refer to the past condition of these water bodies , and no undertakings regarding future water 

quality or risk to human health is intended.  

1.8 Report structure  

This report has been structured as follows:  

¶ Section 1 : Preface and g eneral introduction;  

¶ Section 2 : Background information on water quality, an introduction to the CCTõs managed 

river catchments and stormwater regions, and a brief summary of the main findings and 

recommendations of the previous Inland Water Quality Report;  

¶ Section 3 : Introduction to the CCTõs routine water quality monitoring programme and 

datasets; description of the water quality variables considered in this report ; the water quality 

thresholds used to determine water quality classes and to set targets; an outline of data 

analysis and presentation approaches used in this report;  

¶ Section 4:  Consideration of rainfall data from sites within the CCT, to illustrate rainfall 

seasonality and patterns in annual rainfall that might have some bearing on water quality in 

Cape Townõs watercourses;  

¶ Section 5: Presentation of the assessment of long -term and current water quality data for river, 

stormwater and standing water sites across CCT, presented at a sub -catchment level,  and 

discussed in terms of each of the key variables selected .  This section includes compliance -

type graphs and summary boxplots  for all of the kay variables included ;   

¶ Section 6: Presentation of water quality data pertaining to the condition of the key 

recreational vleis in the CCT, with regard to water quality risks to human health .  This section 

focuses on variables with a direct bearing on human health during recreational activities, 

hence: E. coli , enterococci, and microcystin toxin data ;  

¶ Section 7 : An overview of the key programmes established by the CCT  in an effort to address 

water quality issues in particular ; 

¶ Section 8:  A summary of water quality conditions and concerns in the CCTõs seven priority 

 
1 At the time of compilation of this report, the CCTõs CSRM branch had engaged with the SSB to identify additional 

monitoring sites in the City , that would allow for more balance d  reporting on ambient water quality across all of the City õs 

watercourses, without the current bias towards monitoring of problem areas.  These data should be reflected in the 2024 

water quality report.  
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catchments, including comment on measures undertaken in each to try to address these ; 

¶ Section 9:  Summary of key issues, with r ecommendations and conclusions;  

¶ Appendices : These include a list of sites for which data have been accessed for this report; a 

brief review of the information used to defin e water quality thresholds of acceptability; 

detailed data tables , showing summary annual data for each of the key variables selected, 

for each site, for each year between October 2021 and September 2023; and the full 

statistical boxplots for variables presented in Section 5 .  Readers with a particular interest in 

water quality at a particular site can access more detai led site specific information in these 

tables.   
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2 WATER QUALITY IN AN URBAN CONTEXT 

2.1 Cape Townõs watercourses  

Extensive natural watercourses as well as artificial 

stormwater channels, canals, pipelines and 

detention ponds occur in Cape Townõs urban 

areas, and together form part of the City õs 

stormwater system, which is managed by the CCT.  

These include:  

¶ 16 630 km of pipes and culverts 2 

¶ 890 detention ponds  

¶ 236 stormwater treatment wetlands  

¶ 1 880 km of natural rivers  and streams 3 

¶ Around 567 km of lined and unlined open 

channels and canals  

¶ 4 164 ônatural and semi naturalõ wetlands, 

including ôvleisõ and estuaries4. 

2.2 Water course classification  

The Cityõs watercourse s range from rivers, through 

wetlands and coastal lakes, to estuaries, as well as 

artificial or highly modified dams and vleis.  Natural 

water quality can var y widely between different 

systems.  So when assessing water quality data, it is 

important to understand which watercourses are 

being assessed .   

In South Africa, a classification system (Ollis et al 

2013) has been developed, to allow different 

watercourse types to be distinguished from each 

other.  This system is a hierarchical one, which 

distinguishes first between marine, estuarine and inland systems , and then further categorises inland 

systems, in terms of different types of rivers and wetland.  The present report deals only with inland  

and estuarine  ecosystems .  These are discussed and illustrated briefly below.  

2.2.1 Inland systems  

There are three broad types of inland systems, namely:  

¶ Rivers, which are flowing water systems, where water is concentrated in distinct channels.  Five 

river types can be identifie d  within  Cape Townõs water bodies : 

o Mountain stream  reaches flowing off steep mountain gradients, and tending to occur on 

the outskirts of CCT and to lie outside of the urban edge  ð many of these are perennial 

systems, fed by extensive aquifers ; 

o Upper (or Cobble) foothill  reaches, which occur on the steep moun tain foothills, and 

which, wher e they pass through the CCTõs boundaries, tend to run mainly through farms, 

smallholdings or low -density residential areas and nature reserves; 

o Lower (or gravel) foothills  which , with a few exceptions , run through highly developed 

urban areas, including residential suburbs, commercial and industrial zone s ð these tend 

 
2 Data from http://www.capetown.gov.za/family%20and%20home/transport-and-vehicles/road-safety/our-stormwater-system 
3 Data kindly supplied by Ms Kristin Botes, City of Cape Town 
4 Data from CCT wetland layer 

Box 2.1 
What is a watercourse ? 

The National Water Act (Act 36 of 1998) defines 
Á Ȭwatercourse'ȭ as - 

(a) a river or spring; 

(b) a natural channel in which water flows 
regularly or intermittently; 

(c) a wetland, lake or dam into which, or from 
which, water flows; and 

(d) any collection of water which the Minister 
may, by notice in the Gazette, declare to be 

watercourse, and a reference to a watercourse 
includes, where relevant, its bed and banks. 

4ÈÅ ȬÅØÔÅÎÔ ÏÆ Á ×ÁÔÅÒÃÏÕÒÓÅȭ ɉÉȢÅȢ ÔÈÁÔ ÁÒÅÁ 
that is considered in the legislation) is further 
defined in Government Notice (GN) 4167 of 

2023 as the area within the 1:100 year floodline 
of the watercourse, or the delineated riparian 

area, whichever is the larger. 

The CCT also considers the river floodplain as 
the area below the 1:100 year floodline ɀ this 

has relevance to the application of its policy for 
development in flood-prone areas, which 

requires new developments to be set back 
from rivers and their floodplains and its 

stormwater quality policy, which regulates the 
treatment of runoff from new developments, 

into watercourses. 

http://www.capetown.gov.za/Family%20and%20home/transport-and-vehicles/road-safety/our-stormwater-system


City of Cape Town  

Inland Water Quality Report covering rivers and major vleis  

for the period October 2021 to September 2023 (2022 and 2023 Reporting Periods)  

 

Page 13 

Liz Day Consulting (Pt y) Ltd   Ver 3: Apri  2024 

 

to be highly impacted by urban land -use; 

o River reaches classified in the CCTõs database as ôtransitional õ, but which are more 

accurately classified in terms of Ollis et al (2013) as valley -bottom wetlands , and which 

dominate the naturally seasonal flat, low -lying Cape Flats area  ð most of these have been 

channeli sed, and have lost all or most of their wetland characteristics ; and  

o Lowland rivers , which meander across broad floodplains and generally pass into the 

estuarine zone  of the river.   These systems have been highly impacted by urban land -use 

(e.g. they have been canalized or channelized to reduce their floodplain extent) and 

many floodplains have been developed over.  

Table 2.1 

 Examples of river types in Cape Town.  

 

Mountain stream  (Diep River, Constantia)  

 

Transitional stream through Noordhoek wetlands area  

  
Cobble foothills   
(Hout Bay River)  

Gravel foothills  

Liesbeek sub-catchments  (Photo: CCT)  
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Valley -bottom wetland / ôwetland transitional õ stream  

Channelised and partially diverted Keysers River  

Lowland River  

(bermed Eerste River)  

  
Remnant floodplain wetlands on the Eerste River  Flooded floodplain wetlands  

(Eerste River ð following September 2023 floods)  
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¶ Open water bodies , which are permanently 

inundated  water bodies  where standing 

water is the main habitat  ð open water bodies  

with water greater than 2  m in depth are  also 

called lake (or limnetic) systems;  

¶ Wetlands, which are characterised by 

permanently, seasonally or temporarily 

saturated soils, sometimes covered with 

shallow water and vegetated with plants that 

are adapted to life in saturated soils or 

standing water.  

Of the above inland systems, this report considers 

only rivers, artificial stormwater channels and 

canals  that are comparable to ôriversõ in their 

various forms; and the main ôopen water õ bodies 

that are routinely monitored by the CCT.  The 

latter include both natural and artificial water 

bodies  (e.g.  stormwater detention ponds) . 

In addition, there are artificial stormwater canals 

and channels , as well as piped stormwater outlets 

into marine area ð these are included with the 

river ( i.e., flowing water) systems for the purposes 

of this report.   

2.2.2 Estuaries  

Before urbani sation, Cape Townõs rivers all 

ultimately passed into the sea via estuaries or 

coastal lagoons.  There are 10 estuaries within the 

CCTõs boundaries, namely the Diep River 

(Milnerton Lagoon), Hout Bay, Wildevoelvlei, 

Bokramspruit, Schuster, Silvermine , Zandvlei , 

Eerste, Lourens and Sir Lowryõs Pass estuaries.  The 

Sout and Salt systems would also have formed 

estuaries / coastal lagoons under natural 

conditions, but these have long lost all natural 

estuarine function as a result of upstream 

chang es including canali sation up to the 

seashore.   

Most of cityõs estuaries have been highly 

modified , their river outlets having been 

converted into concrete canals ( e.g.  the Salt and 

Sir Lowryõs Pass Rivers), and with none of the salt 

flux and tidal exchange necessary to meet the 

criteria for an estuary.  At the time of this report, 

Zandvlei  was the only remaining system that, 

despite significant levels of impact , retained real 

estuarine functionality  (see Section 6 ).  The Eerste 

River Estuary has been severely impacted by 

large volumes of low salinity wastewater 

discha rges; the Diep River Estuary (Milnerton 

Lagoon) has been heavily polluted by ongoing 

inflows of treated and untreated sewage, 

including from the Potsdam WWTW (Rose et al 

Box 2.2 
Open water bodies 

Rietvlei, Zeekoevlei, Princessvlei, Little Princessvlei, 
Langevlei and Wildevoelvlei are all lake-like open water 

bodies.  Of these, Rietvlei and Zeekoevlei have both been 
artificially modified to provide near-permanent standing 

water for recreational purposes, and water levels in 
Princessvlei are also managed by an artificial weir. 

View of Rietvlei 

Box 2.3 
What is an estuary ? 

Estuaries are legally defined as Ȭa body of surface waterɂ 
(a) that is permanently or periodically open to the sea; (b) 
in which a rise and fall of the water level as a result of the 

tides is measurable at spring tides when the body of 
surface water is open to the sea; or (c) in respect of which 

the salinity is higher than fresh water as a result of the 
influence of the sea, and where there is a salinity gradient 

between the tidal reach and the mouth of the body of 
ÓÕÒÆÁÃÅ ×ÁÔÅÒȭȭ ɉdefinition from The National 

Environmental Management: Integrated Coastal 
Management Act (Act 24 of 2008 (as amended 2015)). 

 
Many of #ÁÐÅ 4Ï×ÎȭÓ natural estuaries no longer meet 

the above criteria. 

 
Photo: Eerste River estuary 
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2023); and the Lourens River and Silvermine River estuaries have also been impacted by ur ban 

development and (in the case of the former) significant upstream abstraction.   

Other naturally seasonal coastal la kes, which opened periodically to the sea during particularly wet 

periods (e.g.  Rondevlei and Zeekoevlei ) have today been connected to the sea via artificial 

channels and canals  (Brown and Magoba 2009 .  These channeled outlets do not , however , have 

any estuarine function .   

In this report, Milnerton Lagoon (downstream of Otto Du Plessis Drive) and Zandvlei  have been 

treated as functional estuaries.  The other estuaries are either not routinely monitored at their outlets 

or their outlets are too altered to be expected to have any estuarine characteristics.   

2.3 The ecological importance of urban watercourses  

From an ecological perspective, urban watercourses can act as corridors of relatively natural habitat 

through increasingly sterile urban landscapes and, in Cape Town õs case, they also connect 

mountainous habitats with the coast.  They also provide aquatic habitat and, in some areas, are of 

great biodiversity importance .  The CityCity lies in the heart of the Cape Fynbos Biome, and some of 

its aquatic ecosystems, support species of plants and/or animals that occur in a restricted area and 

nowhere else in the world.  

  

The Western Leopard Toad ( Sclerophrys 

pantherin a ) is an endangered frog species, 

restricted to the south -western Cape region.  

Although it inhabits terrestrial areas for most of 

the year, it breeds in standing water ponds, 

wetlands and vleis, where its eggs hatch into 

tadpoles which remain in the ponds for a few 

months until they emerge as tiny toadlets.   

The City includes a number of important 

breeding sites for this species.   

(Photo: M. Burger)  

Aponogeton angustifolius  (Cape pondweed) is a Western 

Cape endemic wetland plant  species that occurs in 

watercourses that dry out in summer.  It i s threatened by 

habitat loss, with many seasonal wetlands within urban 

areas in particular being infilled or changed to 

permanently wetted  systems as a result of urban 

drainage  

(Photo: T. Stock)  

2.4 Urban watercourses and waste  

Urban watercourses can play important roles in a city, and their overarching condition can have 

significant indirect impacts on issues such as human health, property value, security , amenity 

opportunities, flood risk, and maintenance and management costs such as litter and sediment 

removal.  For example, while properties in proximity to well -managed watercourses in good condition 

may benefit from enhanced property value, those in prox imity to watercourses that are in poor 

condition, subject to litter, odour or aquatic plant invasion (including algal growth in standing water 

bodies ), are likely to experience a decline in property value (de Wit et al. 2009).   

Among the most profound issues affecting water quality in Cape Town, as well as in many other 

urban centers , is the impact of waste.  Treated and untreated sewage waste that enters Cape 

Townõs watercourses is a particular cause of problems.   
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Under ideal conditions, domestic and industrial waste is conveyed to waste water treatment works 

(WWTWs), where it is treated to an acceptable standard and then either released back into the 

environment (usually into rivers or the sea) ; re-used in industry or for irrigation ; or, in some areas , 

treated further for human consumption.  In practice, however, the management and treatment of 

human waste is often fraught with problems, particularly in developing countries.  Key issues relevant 

to waste management in Cape Town are:  

¶ Informal settlements and back -yard dwellings with inadequate or no sanitation, resulting in 

sewage waste as well as so -called ògrey wateró discharges, comprising waste water from 

cooking and washing, being discharged into roads or directly into stormwater systems  ð hig h 

densities of human populations in both informal settlements and backyard dwellings make this a 

major water quality (and human health) issue ; 

¶ Informal settlements in marginal land considered unsuitable for housing ð such land is often in 

low -lying areas, in or near to seasonally inundated wetlands.  The disposal of waste from residents 

is thus often directly into these areas, resulting in rapid pollution and degradation of sometimes 

important seasonal wetlands ; 

¶ Repeated sewer leaks and overflows from aging infrastructure in dense urban areas ð these are 

often older areas, where infrastructure is now failing ; 

¶ Overflows from sewers as a result of pump failure , sometimes caused by  power outages due to 

ôload-sheddingõ or the illegal dumping of foreign objects into the sewage system;  

¶ Poorly treated effluent discharged from WWTWs into rivers, contribut ing  to significant enrichment 

and often low levels of oxygen and elevated ammonia, affecting river habitat quality and 

downstream systems such as vleis and other wetlands .  Without dilution by the receiving 

waterbody , even effluent that is treated to comply with legal standards ( e.g.  General Effluent 

Limits, as specified by the National Department of Water and Sanitation (DWS )), is likely to contain 

high levels of nutrients, as well as ammo nia, and could also lead to poorly oxygenated waters as 

a result of high levels of organic decomposition ; 

¶ Illegal connections in industrial or residential areas, allowing waste that should be discharged into 

sewers to be passed instead into the stormwater systems ð a common source of pollution in many 

more affluent residential areas is the passage of water bac k-washed from swimming pools into 

streets or the stormwater system, where it can result in the formation of persistent toxins ( e.g.  

chloramines) ; 

¶ Poor levels of solid waste collection and high levels of illegal waste dumping, resulting in the 

accumulation of waste along roads and open spaces, from where plastics and organic waste 

(e.g. from used nappies, offal and other waste sources) can wash into the stormwater system.  

Litter accumulating along the edges of 

watercourses in Cape Town  
Polluted industrial inflows into the Diep River  
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Solid waste and raw sewage threaten human 

health and downstream wetlands in the 

Masiphumelele informal settlement  

Polluted point -source inflows of sewage and grey 

water from unserviced settlements in the Big Lotus 

River catchment  

2.5 City catchments  

Cape Town lies within the Berg River catchment, which forms part of the Berg -Olifants Water 

Management Area. The City 's numerous watercourses drain 17 major catchment areas , shown in 

Figure 2.1  (including the City  Bowl) .  Some of these areas in fact include a number of relatively small 

catchments , which are lumped together for management purposes.  These include the ôSouth 

Peninsulaõ catchment, comprising several discrete river systems such as the Bokramspruit River, the 

Schusters River and the Noordhoek We tlands; and the Sir Lowryõs Pass River system, which includes 

the hydrologically separate but adjacent Soet River system, itself almost wholly an artefact of 

stormwater management.   

It should be noted that the City  Bowl and adjacent Sea Point and Camps Bay areas do not have 

any remaining natural rivers. Both natural and artificial drainage is diverted into underground systems , 

which can nevertheless affect coastal water quality if polluted.   These catchments are reflected in 

this report in data for coastal stormwater outlets  only .   

By contrast,  the Mitchellõs Plain catchment, shown in Figure 2.1 , would not have included any natural 

rivers prior to urbanisation.  Rainwater falling in this part of the Cape Flats probably infiltrated through 

the sand or formed shallow, largely isolated wetlands.  Today, however, the area is highly urbanised, 

and runoff from the hardened surfaces is collected in large artificial detention ponds and convey ed 

to the sea through stormwater pipes and drains . 

Other catchments (Atlantis, Steenbras, Llandudno, Chapmans Peak and Muizenberg catchments) 

do not have major rivers and do not currently include any monitoring points.  These catchments have 

not been color -coded in Figure 2.1  and are not referenced further in this report, although clearly 

activities in these catchments, as in all catchments, have an impact on the quality of water entering 

the coastal zone.  

Three catchments are significantly larger than others, namely the Diep, Eerste and Salt catchments.  

For the purposes of this report, these catchments have been further divided into sub -catchments 

(the Diep and Mosselbank; the Kuils and Eerste; Elsieskraal and the Lower Salt  Sub -catchments ).  

These sub-catchments are shown in Figure 2.1 , and all of the delineated areas in that figure are 

hereafter referred to as ôsub-catchmentsõ.  These might, as already outlined, include several minor 
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discrete river systems and their catchments (e.g. the South Peninsula Sub -catchment); an entire river 

catchment (e.g. the Hout Bay  Catchment ), or a discrete portion of a large catchment (e.g. the Kuils 

Sub -catchment of the Eerste River Catchment ).  It should also be noted that a large proportion of 

the Diep, Mosselbank and Eerste River Sub -catchments  in fact lie outside of the CCTõs boundary.   

The (small) Soet and adjacent Sir Lowryõs Pass River Sub -catchments  are managed by the CCT as 

one unit and referred to as the Sir Lowryõs Pass / Soet Sub-catchment . 

2.6 CCTõs priority sub-catchment areas  

Seven priority sub -catchment areas have been identified by the CCT for focused interventions, 

intended to improve river and wetland ecosystem function, and through this, an improvement in 

water quality.  The priority sub -catchments are:  

¶ The Lower Diep River (upstream of Milnerton Lagoon)  

¶ The Sir Lowryõs Pass and Soet River 

¶ The Lower Salt River  

¶ The Kuils / Eerste Rivers 

¶ The Hout Bay River  

¶ The Big and Little Lotus Rivers (within the Zeekoe catchment)  

¶ The Sand catchment (upstream of Zandvlei.  

The above priority sub -catchments also  form the focus of three major CCT programmes, namely the 

CCTõs Water Quality Improvement Programme (WQIP); the Liveable Urban Waterways (LUW) 

Programme and the  Mayorõs Priority Programme (MPP) on Sanitation and Inland Water Quality.   

Progress in these three programmes, with particular regard to interventions aimed at improving water 

quality within the priority sub -catchment areas, is reported on in Section 7 , and the condition and 

trajectory of water quality in each of the priority sub -catchments is considered in Section 8 .   

2.7 Stormwater management regions  

While Cape Townõs rivers and other watercourses lie within catchments, defined by topography and 

separated by watersheds, the CCT manages them through so -called Stormwater Planning Regions.  

There are four such regions, comprising a Northern, Southern, Eas tern, Central and Western region 

(see Figure 2.2 ).  Each region has a separate manager, responsible for stormwater management 

across the whole region.   The delineations of the regions do not take any account of the 17 major 

river sub -catchments, but in ma ny cases cut through sub -catchments, assigning sections of a river 

and its tributaries in some cases to two or even three different managers.  This means that effectively 

it is difficult to manage stormwater and its associated water quality issues from a c atchment 

perspective, which would be a more logical starting point.  
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Figure 2.1  

Cape Town's major sub -catchments and watercourses   
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Figure 2.2  

Relationship between the CCTõs stormwater planning regions and Cape Townõs river catchments.  
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2.8 Key findings and recommendations of the previous (202 3) Inland Water 

Quality  Report  

The previous Inland Water Quality Report (Day et al . 2023) concluded with the following broad 

findings and recommendations:  

¶ Discharges of variously treated effluent from the City õs WWTWs contribute substantially to 

watercourse degradation .  Many WWTWs were dysfunctional and/or poorly performing as a 

result of sewage inflows exceeding their design capacity and/or because of a history or poor 

maintenance and delayed upgrades.  The report recommended that:  

o Upgrades to WWTWs should be prioritised  

o Rehabilitation of wetlands / watercourses impacted by years of WWTW discharges 

should take place (e.g. Milnerton Lagoon)  

o Attention should be paid to fast -tracking mechanisms for the procurement of pumps 

and other equipment required to effect repairs or remediation of contaminated 

areas  

o CSRM should include final effluent water quality and discharge volumes from all 

WWTWs in its data base, to allow for more integrated interpretation of water quality 

data in receiving water bodies  

¶ Pollution from informal settlements and suburbs with high levels of backyard settlement  needs 

to be addressed with urgency, as does the rapid and uncontrolled expansion of informal 

settlements in many areas of the City; 

¶ Sewage overflows from pump station failure  needs to be addresses ð the report noted that 

the main reasons for pump station overflows  over the CCTõs 2020/2021 financial year were 

rooted in mechanical and equipment failure, rather than load -shedding ; 

¶ The passage of solid waste into stormwater systems and watercourses must be reduced ð the 

report recommended upscaling solid waste collection in the City  to reduce the high levels of 

waste that accumulate in many areas  as well as the introduction of pro -active measures to 

improve waste management in solid waste hotspots.  

¶ Changes in stormwater and sewerage reticulation management structures were 

recommended, to allow for catchment -based stormwater and sewage reticulation 

management, rather than the present system of regional management  across multiple but 

incomplete catchments;  

¶ Fast-tracking implementation of PASAPs  was recommended, as well as the compilation of 

additional PASAPs for other key pollution hotspots, including the lower Kuils River, the upper 

Sir Lowryõs Pass River, the upper Sand River through Retreat and the Diep River sub-

catchments ; 

¶ A focus of effort on maintaining e xisting sub-catchments  that are in relatively good condition 

ð the report identified some sub-catchments  and portions of sub-catchments  that were in a 

generally good condition and recommended that these should be safeguarded, with high 

attention paid to addressing sources of periodic pollutant inflows into these systems  to ensure 

that these sub-catchments  remain in a relatively good condition within the CCT boundaries  

(identified sub -catchments comprised the Silvermine, Lou rens, (upper) Hout Bay, South 

Peninsula and Sand sub -catchments ; 

¶ Inclusion of the Sand catchment as a priority catchment  on the basis of the high ecological 

importance of the catchment; its vulnerability to frequent sewage overflows and pump 

station failures; and the high levels of recreational use of the Zandvlei estuary and its 
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associated wetlands ; 

¶ Conducting a study to assess the real socio -economic costs of vlei / estuary closure as a result 

of poor water quality (this recommendation stemmed from the extended closure of three of 

the City õs recreational vleis in 2021/ 2022, on the basis of their water quality data.  Profound 

economic and social implications for businesses and users dependent on access to these 

water bodies  were assumed, but never quantified);  

¶ Changes to the CCTõs water quality monitoring programme, as follows:  

¶ Inclusion of additional water quality monitoring sites i n the Khayelitsha Wetland Park, at a 

representative site for the water bodies utilised by the Khayelitsha Canoe Club  and d ownstream 

of all WWTW effluent outfalls into rivers or channels ; 

¶ Monitoring of the following additional water quality variables is recommended:  

o Chloramine and COD in receiving waters downstream of WWTWs;  

o Heavy metal analyses  at the downstream ends of all catchments , with heavy metals to 

be determined with regard to sub-catchment  land use  characteristics.  

o Enterococci testing at all sites currently tested for E. coli, with a view ultimately to moving 

from E. coli  to enterococci testing  as well as for improving confidence in / double -

checking E. coli data . 

¶ Measures to improve confidence in E. coli data (e.g. submitting replicate data to other 

accredited laboratories for data verification);  

¶ Standardisation of reporting on E. coli and other bacteriological data , so that data can be 

analysed statistically without being confounded by poor dilution  effort, resulting in multiple 

samples reported as ò> x cfu/100 mló, where x may be orders of magnitude below actual counts;  

¶ Water quality monitoring data that indicate pollution of the City õs watercourses must be followed 

up by active pollution tracking and interventions;  

¶ Improvement in the r ainfall data  collection, collation and recording was recommended;  

¶ Measurement of flow regime in main watercourses was recommended, to allow calculation of 

pollution loading into downstream systems and associated prioritisation of pollution abatement 

measures;  

¶ Recommendations for interventions by all city residents to reduce their own contribution of 

pollution to our watercourses.  
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3 APPROACHES TO WATER QUALITY MONITORING, DATA ANALYSIS 

AND INTERPRETATION5 

3.1 What is water quality?  

The term ôwater quality õ refers to the combined 

effect s of the physical , chemical,  and biological 

attributes of a sample of water on a particular 

user.  It is a measure of the condition of water , 

relative to the requirements of one or more 

species, or to any human need or purpose  ð that 

is, its ôfitness for useõ.   

Water quality is usually interpreted with regard to 

standards or guidelines, developed around the 

specific effects of different aspects of water 

quality on a particular user group or purpose.  

Guidelines may focus on water quality criteria for 

human drinking water; aquaculture ; industrial 

use; domestic animal drinking water; irrigation 

water; recreational use of water ( e.g.  swimming 

or watersports) ; and guidelines as to the effects 

of different concentrations of different water 

quality variables on aquatic plants and animals.  

Since assessing water quality from a human 

health and/or ecological perspective requires 

data representing a range of physical, chemical,  

and biological attributes, people with expertise in 

the fields of freshwater ecology, water chemistry 

and microbiology should ideally be tasked with 

interpreting the data .  

3.2 Purpose of water quality 

monitoring in urban watercourses  

Water quality monitoring, if carefully structured 

and rigorously carried out, can provide valuable 

insights into the long -term trajectory of water 

quality in water bodies , including rivers and 

lakes/vleis.  This is important for informing 

decisions about the risk s that exposure to water 

may pose to different user groups (for example, 

are vleis generally fit for recreational uses such as swimming , rowing, sailing,  or canoeing?).  It also 

provides information about the ecological health of these systems  and, where long -term data are 

available, can provide an indication of the trajectory of different ecosystems  ð that is, whether their 

condition is improving or de ter iorating over time.  Such information can and should be used to inform 

planning around the need for  engineering or other intervention s to address deterioration in any 

watercourses.  They can also be used to assist catchment managers in strategic planning around 

where to focus efforts to achieve maximum returns.      

  

 
5 While most of this report has been updated entirely to reflect new thinking, data and interpretation since the 2023 report of Day 
et al. (2023), this section has been edited only where necessary, to reflect minor changes, but essentially the assessment and 
reporting methodologies outlined here remain (as a specific requirement of the Terms of Reference for this contract) as per those 
of the 2023 approach.  

Box 3.1 

Ambient water quality 

ȬAmbient water qualityȭ refers to the quality of water in 
natural watercourses, as opposed to treated or piped 

water quality.  The term is used to describe the state or 
condition of systems, derived from holistic monitoring of 

whole systems.  At present, the CCTȭÓ )ÎÌÁÎÄ 7ÁÔÅÒ 
Quality reports focus on water quality data collected 

from specific points, usually identified as problem areas, 
and thus do not provide an overall idea of ambient water 
quality in CCT.  In fact, because the focus of monitoring is 

on poorly performing systems, the water quality data 
assessed in this report arguably exaggerate the level of 

watercourse pollution in CCT.  

It is, however, reasonable that water quality monitoring 
effort should focus on problem areas, provided that 

such effort is accompanied by focused pollution 
abatement efforts.  

Note that in future, the CSRM plans to include sampling 
points across a wider range of sites, including those that 

are not in perceived problem areas. 

 
Clean stream in Cape Town ɀ photo courtesy CCT 
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Water quality data can also ôred flagõ sudden onsets of pollution (caused , for example , by sewage 

leaks or illegal discharges ); inform pollution -tracking efforts along watercourses ; and provide 

evidence for compliance with licensing or permit conditions.   

3.3 The CCTõs Inland Water Quality Monitoring Programme  

The CCTõs water quality database goes back to 

the late 1970s for at least some monitoring points 

along its main rivers and wetlands/vleis.  The 2020 

Inland Water Quality Report (Day et al 2020) 

analysed and discussed the full historical record 

of water quality data  included in this extensive 

database .    

The present report deals only with data 

generated from water quality monitoring over 

the past five years.  These monitoring points are 

located in main rivers and stormwater outflows 

into watercourses, as well as key wetlands, dams , 

detention ponds  and stormwater outflows into 

the marine environment .   

The CCT differentiates between water quality 

data from its routine sampling  programme , 

reflecting data from samples collected from the 

same monitoring points on a regular,  long -term 

basis; ad hoc  samples, collected to inform 

specific once -off or short -term questions around 

pollution type, magnitude or sources in particular 

watercourses; and project -specific data, 

collected as part of specific programmes such as 

for pollution tracking or to inform stormwater 

master pla nning.   

The present report considers only data from 

routine  water quality sampling.  

Figure 3.1  shows the locations of all  the current 

inland routine monitoring points utilised in this 

study , including sampling points located at major 

stormwater outfalls along the coast.   

A range of chemical, algal and bacterial 

constituents are measured from water samples 

collected at these sites, and the data are 

interpreted and reported on by the CCTõs 

Catchment, Stormwater and River Management (CSRM) Branch.    

Note that this report reflects only water chemistry and microbiological data, and not algal data, 

other than microcystin toxin data.  

  

Box 3.2 
Public access to water quality data 

Following years of agitation from concerned members 
of the public and various organisations regarding their 
need to access the CCTȭÓ ×ÁÔÅÒ ÑÕÁÌÉÔÙ ÄÁÔÁ ÔÏ ÁÌÌÏ× 
for independent data evaluation and comment, the 

CCT announced in April 2022 that these data would be 
available for public download from its data portal 

[https://odp-
CCTegis.opendata.arcgis.com/documents/inland-

water-quality/about].  These data include most but not 
all of the monitored water quality variables from 

inland and estuary systems. 

Box 3.3 

Limitations of water quality data 

Water quality data show only what the quality of water 
was like at the time of sampling and at the specific 

location where the sample was collected.  It cannot be 
used to infer future water quality (for example whether 
a waterbody is fit for swimming a day or even an hour 

after sampling, or to show what it was like immediately 
ÂÅÆÏÒÅ ÓÁÍÐÌÉÎÇȢ  Ȭ0ÌÕÇÓȭ ÏÆ ÐÏÌÌÕÔÉÏÎȟ ÆÏÒ ÅØÁÍÐÌÅȟ may 

be missed, or accidentally targeted by the timing of 
sampling.  Furthermore, where watercourses are 

seriously contaminated, point-source pollution streams 
may be difficult to identify, because of the high level of 

general contamination.   

It also only provides information about the 
constituents that were actually measured ɀ there may 

also be other kinds of pollutants in the water.  For 
ÅØÁÍÐÌÅȟ ##4ȭÓ ÒÏÕÔÉÎÅ ×ÁÔÅÒ ÑÕÁÌÉÔÙ ÍÏÎÉÔÏÒÉÎÇ ÄÏÅÓ 
not include analyses of heavy metals, hydrocarbons, or 

contaminants of emerging concern (CECs). 
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Figure 3.1  

City sub -catchments, showing water quality sampling point locations on river and stormwater channels and 

canals ; standing water systems (vlei s and dam s); and coastal stormwater pipeline  outlets.   
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3.4 Objective s of the CCTõs water quality monitoring programme  

To date, the CCTõs water quality monitoring programme has been designed to monitor changes in 

watercourses where water quality is likely to be a cause for concern .  Many of the monitoring points 

are therefore downstream of WWTW effluent discharge points, and in river reaches in catchments 

where runoff is likely to be contaminated.  Some sampling points are located in watercourses that 

are used for religious rituals ( e.g.  baptisms) and/or recreational purposes  (e.g. sailing, rowing  and  

kayaking).  Water qual ity data for such systems are thus used to provide information as to the fitness 

for use of these systems.   

An important outcome of this approach is that, rather than being a structured programme that 

generates an overall understanding of the condition of all  of Cape Townõs watercourses, the data 

collected by the CCT to date focus on problem areas , and provide information about long -term 

trends and trajectories of water quality in these systems.   

This means that water quality data over -emphasize problem areas, and do not provide an over -

arching view of water quality in the City õs rivers and wetlands as a whole.  This issue has been 

considered by the CSRM, and additional sites, intended to provide a more holistic overview of water 

quality in the City õs watercourses, will be monitored during the course of 2024 and going forwards, 

and should be reflected in the 2024 or 2025 inland water quality report s (Ms N. Garcia, CSRM, pers. 

comm.).  

3.5 Context in the Berg Resource Quality Objectives study  

Cape Town falls within the Berg-Olifants Water Management Area .  In 2020, the Department of Water 

and Sanitation (DWS) published a Gazette  outlining the proposed Water Resource Classification and 

Resource Quality Objectives (RQOs) for Priority (water) Resource Units in the Berg Catchment, along 

with a number of smaller catchments within the Cape Town Metropolitan Area, on the Cape 

Peninsula and along the West Coast (see Government Notice 1179 of 6 November 2020).   The 

following Priority Resource Units fall within the CCTõs 

boundaries : 

¶ Two river nodes in the Diep River, as well as the Diep 

River Estuary and Rietvlei;  

¶ Two river nodes in the Peninsula, and Wildevoelvlei 

as an estuary node;  

¶ One river node in the Cape Flats; and Zandvlei  as 

an estuary node;  

¶ Two river nodes in the Eerste River catchment, and 

the Eerste River estuary;  

¶ Three river nodes in the Sir Lowryõs Pass / Lourens 
River catchment areas, the Lourens River Estuary, 

the Steenbras Reservoir, and the Upper Steenbras 

Dam.  

The resource cl assification and associated 

determination of RQOs are intended to inform 

management of water resources in th e greater Berg 

catchment.  The gazette d RQOs were based on 

meeting defined Target Ecological Categories (TECs) 

for each Integrated Unit of Analysis (IUA) (usually 

particular river reaches or specified estuaries).  The TECs 

comprised hierarchical categories A to F, for the 

following components:  

¶ Water quantity (flow regime/hydroperiod)  

Box 3.4 

RQOs and Estuaries 

The Berg Water Resource Classification 
system assigned Resource Quality Objectives 

to river and estuary systems in the Berg 
Water Management Area, including those in 
CCT.  It is important to note that this study 

defined estuaries as all areas below 5 m 
above mean sea level (mamsl).  This area in 

fact relates to the legislated Estuarine 
Functional Zone (EFZ).  It is based on Listing 
Notice 3 of Government Notice (GN) 324 of 

2017, which defines an EFZ as Ȭthe area in and 
around an estuary which includes the open 
water area, estuarine habitat (such as sand 
and mudflats, rock and plant communities) 

and the surrounding floodplain area, as 
defined by the area below the 5 m 

topographical contour (referenced from the 
indicative mean sea level)ȭ. 

Under this definition, many non-estuarine 
watercourses such as Langevlei, Rondevlei 

and Zeekoevlei have been classified as 
estuarine, and assigned estuarine rather than 

Inland standing water RQOs. 
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¶ Water quality  

¶ Aquatic habitat  and  

¶ Aquatic biota.  

The water quality categories used in the present Inland Water Quality Reports are generally 

compatible with those of the Berg RQOs, although there are some differences in the classification of 

estuaries between the two (see Box 3.4  above) , and orthophosphate and free ammonia ranges 

have been amended in this report, to reflect more accurate ecological thresholds than those 

included in the RQOs (these issues are unpacked in more detail in Section 3.7 ).  

For the vlei systems within the City  that have been delineated as estuaries in the Berg RQO study, an 

assessment of compliance with the RQOs that were set for salinity has been included in the current 

report ( Appendix E).   

Note that the Water Resource Classification as presented in the gazette  relates only to rivers and 

estuaries, with the classification of wetlands and the associated setting of wetland RQOs not yet 

having been finalised.  

3.6 Water quality variables considered in this report  

Although the CCT analyses a wide range of water quality variables, only those considered the most 

important general indicators of urban aquatic ecosystem health and human health risk are assessed 

in the Inland Water Quality Report, as determined in Day et al. (2020).  The following variables have 

been included (abbreviations used to refer to them in this report are shown in brackets  ð note that , 

with the exception of un -ionised ammonia (NH 3) these abbreviations are not intended to be in 

scientific notatio n): 

¶ Major nutrients  

o Phosphorus in ortho phosphate s (PO4-P) 

o Phosphorus in total phosphorus (Tot -P) 

o Total Inorganic Nitrogen (TIN)  

¶ Un-ionised (or ôfreeõ) ammonia (N H3) 

¶ Dissolved oxygen (DO)  

¶ Escherichia coli  bacteria (E. coli) 

¶ Microcystin concentration s 

¶ Chlorophyll -a (Chl -a )  

¶ pH as an indicator of ammonia toxicity risk; and  

¶ Electrical conductivity (EC) as a measure of salinity, specifically for vlei systems in the City  that 

were delineated as estuaries in the Berg RQO study.   

3.7 Water quality t hresholds to guide data interpretation  

3.7.1 Thresholds to interpret ecosystem condition  with regards to water quality  

Tables 3.1 and  3.2 outline the ranges in concentrations of key water quality variables considered in 

this report, with regard to their implications for ecosystem condition .  The criteria used to derive these 

(currently nationally acceptable) thesholds are outlined in Appendix B  along with the link between 

these categories and the various terminologies used in different DWS reporting  (e.g. DWS (2008) A -F 

categories and DWAF (2011) Ideal ð Unacceptable descriptors).    

The ranges and thresholds distinguish between flowing water systems  (rivers, channels and canals) 

and open water systems  (dams, vleis, detention ponds and coastal lakes).  The rationale behind 

these thresholds is also outlined in Appendix B , after Day et al. (2020).   

3.7.2 Changes in water quality thresholds for aquatic ecosystem assessments in the 

present report  

Two changes in water quality thresholds have been introduced into the present report, in discussion 

with the CSRM.  These are as follows:  
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¶ Free ammonia ranges have been amended to reflect more accurate ecological thresholds 

than those included in the RQOs .  Specifically, the Present Ecological State (PES) Category A 

and B (òGOODó) and Category C (òFairó) thresholds (all òAcceptableó) were decreased from 

Ò 0.044 mg/L to Ò 0.007 mg/L and from 0.072 mg/L to Ò 0.015 mg/L, respectively.  This change 

is in line with the DWAF (1996) guidelines for target and chronic toxicity thresholds , 

respectiv ely.  Since DWAF (2008) also references DWAF (1996) as the source of toxicity 

thresholds, it is assumed that the value s used in DWAF (2008) for Categories A -D (rating classes 

0-3) were entered erroneously.  

¶ Whereas the 2020 and the 2023 water quality reports used orthophosphate concentrations 

as a measure of both flowing and standing water phosphorus enrichment, the present report 

rather uses 6total phosphorus  concentrations to measure standing water phosphorus 

enrichment , using the values provided by DWAF (2002) and reiterated in DWAF (2011) 

guidelines for lakes and dams.   The 2020 RQOs for dams in the Berg catchment erroneously 

use the same orthophosphate phosphorus thresholds for dams and rivers.  The use of total 

phosphorus concentrations is a more useful measure for standing water systems such as vleis, 

lakes and dams  (Cooke et al 2005) .   

 Table 3.1  

Rating ranges for variables considered in this assessment of water quality in Cape Townõs rivers. 

See Appendix B for derivation of threshold values.   

Note: PO4 -P= phosphate  phosphorus;  TIN=Total inorganic Nitrogen; DO=Dissolved oxygen; N:P= ratio of 

TIN:PO4-P; NH3 = un-ionised ammonia.  Note also that the terms ôPO4-Põ, ôTINõ are abbreviations and are not 

the full chemical notation for these  variables .  

City Water 
Quality 

Categories 
(CWQC) 

Interpretation 
of CWQC 

PO4-P 
Mg P/l  

TIN 
Mg N/l  

DO 
mg/l 

 
N:P 

NH3 
mg/l 

GOOD 
TARGET 

Җ 0.015 
(oligotrophic) 

Җ 0.70 
(oligotrophic -
mesotrophic) 

>7 
>25 

Җ 0.007 

FAIR 
> 0.015 - 0.025 
(mesotrophic) 

>0.70-1.00 
(mesotrophic) 

>6-7 
> 0.007 -

0.015 

POOR POOR 
> 0.025- 0.125 

(eutrophic) 

>1.00 -4.00 
(mesotrophic -

eutrophic) 
>4 -6 10-25 

> 0.015-0.1 
(chronic 
toxicity) 

UNACCEPTABLE UNACCEPTABLE 
> 0.125 

(hypertrophic) 

> 4.00 
(eutrophic  - 

concentrations > 
10mg/L classified as 

hypertrophic) 

Җ 4 < 10 
> 0.1 

(acute 
toxicity) 

 

  

 
6 Total phosphorus (TP) is a measure of all the forms of phosphorus, dissolved or particulate, that are found in a sample.  By 
contrast, orthophosphate phosphorus is a measure of the soluble, inorganic) portion of total phosphorus.  This form is the 
biologically available component that is taken up by plants.   
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Table 3.2  

Rating ranges for variables considered in this assessment of water quality in cape townõs vleis and dams. 

See Appendix B  for derivation of threshold values.   

Note:  TP= total phosphorus; TIN=Total inorganic Nitrogen; DO=Dissolved oxygen; N:P= ratio of TIN:PO4P;  NH 3 = 

un-ionised ammonia; C HL-A= Chlorophyll -a.  Note also that the terms ôPO4-Põ, ôTINõ etc are abbreviations and 

are not the full chemical notation for these variables.  

City Water 
Quality 

Categories 
(CWQC) 

Interpretation of 
CWQC 

TOTAL 
PHOSPHORUS 

mg P/l  

TIN 
mg N/l  

DO 
mg/l 

 
 

N:P 
NH3 
mg/l 

RUNNING 
MEAN 

ANNUAL 
CHL-A 

mg/l 

GOOD 
TARGET 

Җ лΦлмр 
(oligotrophic) 

Җ лΦт > 7 
>25 

Җ лΦл07 
Җ р 

>5 - 10 

FAIR 
> 0.015 ς 0.047 
(mesotrophic) 

>0.7 -1 >6-7 
> 0.007 -

0.015 
>10 -20 

POOR POOR 
>0.047 - 0.130 

(eutrophic) 
>1.0-4.0 >4 -6 10-25 

> 0.015-
0.1 

(chronic 
toxicity) 

> 20 - 30 

UNACCEPTABLE UNACCEPTABLE 
>0.130 

(hypertrophic) 
> 4 Җ п <10 

> 0.1 
(acute 

toxicity) 
> 30 

3.7.3 Thresholds to interpret water quality risks to human health  

Tables 3.3 and  3.4 present the thresholds used 

to determine risk s to human health on the basis 

of monitoring of two key variables, namely 

Escherichia coli  bacteria (an indicator of 

exposure to raw sewage and other faecal 

sources from warm -blooded animals (i.e. birds 

and mammals)) and microcystin toxins , which 

can be associated with  c yanobacteria (also 

called blue -green algae) .   

Concentrations of all of these are evaluated 

with respect to the level of risk they pose to 

people undertaking ôintermediate contact õ 

recreational activities , such as canoeing, 

kayaking, fishing, sailing, rowing, kite -boarding 

and wind -surfing.   

Although people undertaking such activities 

are likely to come into contact with and 

possibly ingest some  water , they are less at risk 

than people undertaking 'full -contact' 

recreational activit ies (e.g. swimming).    

Note that the CCT does not manage any of its water bodies  with the target of their being fit for full 

contact rereation.  This is not considered a realistic target under the present circumstances.   

The criteria used to derive these thesholds are outlined in Appendix B.    

It must also be noted that, whereas the CCT previously (see Day et al 2023) also monitored 

Enterococci bacteria counts in vlei water samples, these analyses were discontinued in the 2022/ 

2023 monitoirng periods, despite reccommendations for their continuance and expansion of 

Box 3.1 

Interpreting human health guidelines  

WHO (2021) guidelines for management of water quality 

in recreational water bodies  stress important points, 

namely that most generic guideline values are derived 

from studies involving healthy adult recreational water 

users. They may not apply to children, the elderly or 

people who are immunocompromised, who may have 

lower immunity and might require a greater degree of 

protection.   In addition, risks are also likely to be greater 

in areas with higher carriage rates or prevalence of 

diseases that could be transmitted through recreational 

water contact.   

These warnings are particularly relevant to many low -

income and particularly informal settlement areas in 

Cape Town, where peopleõs immune systems may be 

compromised by chronic exposure to pathogens and 

poor nutrition and limited access to basic health 

structures.  
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monitoring sites made in Day et al (2023).    

Table 3.3  

Approach to the interpretation of microbial data (faecal coliforms including Escherichia coli ). 

See Appendix B for derivation of threshold values.   

Note the inclusion of Full Contact AND Intermediate Contact thresholds , as well as the expansion of the 

UNACCEPTABLE range, to show different scales of pollution .  This expanded scale was not used in the present 

report, as a result of issues of reporting on ò>ó values, as discussed in Section 3.8.10.   

Interpretation Inland systems 
1 Faecal Coliform Count (including E. coli)1 

TARGET FOR MAXIMUM ACCEPTABLE RISK FOR FULL 
CONTACT RECREATION 

Җ плл 2cfu/100 ml  

ACCEPTABLE RISK INTERMEDIATE CONTACT 1 001 ς 2 500 cfu/100 ml 

TOLERABLE RISK - INTERMEDIATE CONTACT > 2 500 ς 4 000 cfu/100 ml 

UNACCEPTABLE RISK - INTERMEDIATE CONTACTς LEVEL 1 > 4 000 ς 10 000 cfu/100 ml 

UNACCEPTABLE RISK - INTERMEDIATE CONTACTς LEVEL 2 > 10 001 - 100 000 cfu/100 ml 

UNACCEPTABLE RISK - INTERMEDIATE CONTACTς LEVEL 3 > 100 000 cfu/100 ml 
1  DWAF (1996) uses faecal coliform bacteria to provide target ranges and risk thresholds for intermediate recreational use.  
The report acknowledges that Escherichia coli bacteria are a preferred indicator of faecal pollution, but notes that many 
smaller laboratories do not have facilities for these analyses.  The report further notes that E. coli may comprise up to 97% of 
ŎƻƭƛŦƻǊƳ ōŀŎǘŜǊƛŀ ƛƴ ƘǳƳŀƴ ŦŀŜŎŜǎΦ  Lƴ ǘƘŜ ǇǊŜǎŜƴǘ ŀǎǎŜǎǎƳŜƴǘΣ ǘƘŜ //¢Ωǎ {{. ŀƴŀƭȅǎŜǎ ƛǘǎ ǿŀǘŜǊ ǎŀƳǇƭŜǎ ŦƻǊ E. coli bacteria.   
2  The concentrations of bacteria in water is usually expressed as numbers of colony-forming units (cfu) per 100 ml, which is a 
measure of the number of viable cells in a particular sample, where a colony represents an aggregate of cells derived from a 
single progenitor cell 

 

Table 3.4 

 Water quality grades and corresponding threshold concentrations for microcystin toxins for inland waters 

adopted for this project.  

Guideline levels are based on those published by the WHO (2003) .  Note that WHO (2021) provides an 

updated GV Recreation ( GVRECREATION) Threshold of 24 ug/L for microcystins , below which recreational 

water use should be within acceptable risk limits.  This suggests that  the Medium Risk values in the table below 

are slightly conservative.  See Appendix B  for derivation of threshold values.   

Interpretation Microcystin concentration 

TARGET (ACCEPTABLE) Җ нл ҡg/L 

MEDIUM RISK (UNACCEPTABLE) >20- 30 µg/L 

HIGH RISK (UNACCEPTABLE) >30-40 µg/L 

EXTREME RISK (UNACCEPTABLE) >40 µg/L 

3.8 Data analysis  

3.8.1 Sampling sites included in the analyses  

The CCT currently collects routine water quality data from 162 inland monitoring sites.  An additional 

19 stormwater outlets into coastal areas are also included in the Inland Water Quality Monitoring 

Programme.  In the present report, 1 92 inland water quality monitoring points are in fact referenced 

in total ð the additional sites listed include detention ponds in the Mitchellõs Plain catchment, where 

there are no natural rivers  and monitoring sites in the Rietvlei recreational water body .   

Only sites in the CCTõs routine monitoring network have been included in this assessment.  All sites are 

sampled monthly,  with samples being analysed for basic water chemistry variables and microbiology 

(E. coli).  In addition, recreational vleis (Rietvlei, Milnerton Lagoon, Zeekoevlei , Princessvlei and 

Zandvlei ) are sampled roughly twice monthly  for E. coli  (see Figure 3.1  for details of sample point 

locations) .   

http://www.biology-online.org/dictionary/Cells
http://www.biology-online.org/dictionary/Colony
http://www.biology-online.org/dictionary/Cells
http://www.biology-online.org/dictionary/Single
http://www.biology-online.org/dictionary/Progenitor
http://www.biology-online.org/dictionary/Cell
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These inland monitoring sites include sites in the Cityõs canal s, main recreational dams  and vleis, major 

rivers and estuaries, detention ponds  and stormwater outlets.  

Figures 3.2 and 3.3 respectively graphically  summarise the different monitoring point types and the 

distribution of sampling points per catchment / sub -catchment.  These data show that most 

monitoring points are located in the City õs rivers, followed by vleis, and that the largest number of 

routine monitoring points are located in the Sand Catchment ( 38); followed by the Diep (27); the 

Zeekoe (25); and the Lower Salt Sub -catchment (17).   

Listings of the actual locations of each monitoring point in each sub -catchment are provided in 

Appendix A . 

 

Figure 3.2  

Summary of types and numbers of sample points for which data have been included in the present report . 

 

Figure 3.3  

Summary of numbers of sites in each sub -catchment for which data have been included in this report.  

3.8.2 Dealing with seasonal variability  

The concentrations of a number of water quality variables measured in rivers, vleis and other 

wetlands undergo significant seasonal variability, largely related to differences in rainfall and 
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temperature between the wet and dry seasons. An attempt has thus been made to take seasonal 

variability into account in the current assessment , by assigning one of two seasons to the data, as 

follows:  

¶ Winter (typically the ôwet season õ in Cape Town) = April to September  

¶ Summer (typically the ôdry seasonõ in Cape Town) = October to March .   

The assignment of different months to these seasons was based on the four seasons assigned by 

Dallas et al. (1998) in the development of regional guidelines for water quality assessment in South 

Africa, with the ôwinterõ referred to here, starting mid -way through the Dallas et al. autumn season 

(i.e., April) and ôsummerõ starting mid -way through the Dallas et al . spring season.  

Each sampling record in the dataset was pre -assigned to one of the two above -mentioned seasons 

before conducting the data analyses.  The dataset used in the report concludes in September 2023 

(end of the wet season ).    

3.8.3 Spatial groupings of data  

Sites within the water quality dataset were classified in to sub-catchment s and catchments , as per 

the areas identified in Figure 3.1.  The sub-catchments used as the basis for data analysis are as listed 

below, noting that in some cases the y in fact comprise whole river catchments ( e.g.  Hout Bay River), 

while in others the main catchments have been split into different sub -catchments (e.g. Mosselbank 

and (lower) Diep sub-catchments  of the Diep River).  Other ôsub-catchments õ comprise a number of 

different river systems in adjacent catchments, considered sufficiently similar in terms of land  use to 

warrant lumping together by area ( e.g.  South Peninsula, comprising the Else, Bokramspruit and 

Schusters rivers).  This was done to reduce the total number of sub -catchments in this report to more 

manageable numbers.   

The groupings for catchments and sub -catchments that have been used to present water quality 

data  in this report are as follows : 

¶ Cape Town City Bowl  

¶ Diep  

o Mosselbank  

o Lower Diep  

¶ Eerste 

o Kuils 

o Eerste from the Kuils River confluence  

¶ Salt 

o Elsieskraal 

o Lower Salt  

¶ Hout Bay  

¶ Lourens 

¶ Mitchell's Plain (M Plain)  

¶ Noordhoek  

¶ Sand 

¶ Silvermine 

¶ Sir Lowrys Pass (SLPass) 

o Sir Lowrys Pass (SLPass) 

¶ Soet 

¶ Sout 

¶ South Peninsula  

¶ Zeekoe . 

Note that , of these systems, the Mitchellõs Plain sub-catchment does not include any natural river 

systems, but  generates large volumes of runoff from hardened urban areas.  Two stormwater 

attenuation pond sample sites have been used to represent water quality in this sub -catchment, 

runoff from which is also represented in a number of coastal sample sites, which include stormwater 
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outlets onto the beaches of False Bay.   

It should also be noted that not every catchment in  Cape Town is represented in the monitoring 

programme.  Some catchments that are not considered problematic from a water quality 

perspective , or which do not have significant river systems ( e.g.  the Atlantis Sub-catchment ), or 

where natural rivers have been almost entirely piped into the stormwater system (e.g. City Bowl  rivers) 

do not currently have monitoring sites , other than at their coastal stormwater outfall sites .  

3.8.4 Calculations to provide additional water quality va riables  

The following additional water quality variables were obtained for analysis in this report, by 

calculation from existing data:  

¶ Total Inorganic Nitrogen ( TIN) ð through addition of NH4 -N and (NO3+NO2) -N 

¶ NH4:TIN ð the ratio of NH4 -N:TIN 

¶ TIN: PO4P ð as a ratio of TIN to PO4 -P 

¶ PO4-P:Total phosphorus (PO4 -P:TotP), expressed as a ratio (note that in some cases this ratio 

exceeded 1, suggesting analytical error / inaccuracy, and in such cases the data were 

excluded.  

3.8.5 Changes in annual reporting cycles in this report  

Previous Inland water quality reports (Day et al 2020 and Day et al 2023)  based water quality 

reporting on annual cycles between April of one year through to March of the following year.  These 

cycles covered ecosystem cycle between autumn and late summer.   

In the present report, and going forwards with the Inland water quality reporting, the annual reporting 

cycle has been changed to reflect so -called hydrological periods, extending from October of one 

year to end of September of the following year.  This ch ange has been instituted to allow for timeous 

reporting on water quality in any annual cycle, before the end of the CCTõs financial year in June.  

The new cycle aligns well with the summer / winter seasons already incorporated into data 

assessments (see Section 3.8.2) and is thus not considered problematic from the perspective of 

scientific rigour in reporting.  

3.8.6 Reporting cycle nomenclature  

The annual reporting period used in this report comprises the period from 1 October to 3 0 September 

in any given cycle and is given the YEAR identity of the end  of the period.  Data for the period 1 

October 2022 to 3 0 September 2023 are accordingly referred to as the 2023 dataset.   These annual 

cycles are different to those referenced in previous Inland water quality reports, as outlined in Section 

3.8.5.   

3.8.7 Time series considered in this report  

The Scope of Works for the present report requires a focus on water quality data for the  2022 and 

2023 reporting periods  (1 October 2021 to 3 0 September 2023).   

In order to be able to report meaningfully on at least short - to medium -term water quality trajectories, 

data for the (new) 2022 and 202 3 reporting periods are , however , assessed in the light of data over 

a five -year period.  Thus, the report includes data from 1 October 2018 through until 3 0 September 

2023. 

Going forwards, it is this teamõs understanding that the CCTõs Inland Water Quality Report will be 

generated on an annual basis and  will assess data from the last reporting period against the previous 

four yearsõ of data on a rolling basis.  

3.8.8 Treatment of unreliable E. coli data  

Between April 2021 and January 2022, the CCTõs Scientific Services Branch (SSB) reported E. coli data 

that appeared out of sync with observed conditions in many water bodies , and led to the closure of 
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Rietvlei, Zeekoevlei  and Zandvlei , over various periods.  Following testing of replicate water samples 

at independent laboratories, it was noted that there was a serious discrepancy in results , with E. coli 

concentrations being over -reported  in SSB data.  This was confirmed in independent testing carried 

out in both Rietvlei and Zeekoevlei . 

An investigation into the SSB processes was carried out by SABS in May 2022.  This investigation 

concluded that the Hicrome MTEC agar that SSB had started using in April 2021 was problematic, in 

that it allowed the g rowth of both E. coli  and another faecal coliform bacteria, Klebsiella 

pneumoniae , which has  a similar colon y form .  This made differentiation of the two difficult , leading 

to inaccurate reporting  (Memorandum from SSB to CSRM, 7 February 2023) .   

As a result of the above findings, the SSB has switched analytical methods, and now uses the Colilert 

system for E. coli  analysis.   

Given these issues, the E. coli  data for the period April 2021 to at least May 2022 could not be used 

for this report.  These data span large portions of both the 2021 and 2022 Reporting Periods for this 

report.  As a result, no E. coli  data are included for either of these reporting periods.   

3.8.9 Treatment of data below detection limi ts  

Reporting on the results of laboratory analyses of water samples for different variables are subject to 

the limits of detection and limits of quantification of d ifferent analytical techniques.  These data are 

reported as ò< xó, where x-=the limit of detection and/or quantification.  By convention, such data 

are analysed in water quality reporting as 0.5 x the reported limit ð thus a value reported as <0.5 

would be reflected in the dataset as 0.2 5. 

This issue has however created problem s in the present reporting cycle, with regard to two different 

variables, namely orthophosphate and total phosphorus data.  Up until January 2022, SSBõs limits of 

detection were reported as < 0.01 mg P/l for both these variables.  With effect from January 2023, 

however, the analytical equipment used by SSB for both these analyses ceased functioning, and the 

laboratory has outsourced both sets of analysis to date.  The data since January 2023 have been 

subject to detecti on limits of < 0.1 mg P/L.  This is an order of magnitude increase in the detectable 

concentrations of phosphorus.  If the 50% reporting rule is used, and the data are analyse d  as 0.05 

mg P/L, they lie within the òTargetó range for rivers / flowing systems but within the òPooró (or 

eutrophic) range for vleis / dams / standing water systems.  This has implications for tracking the 

trajectory of concentrations of this critical nutrient in the City õs water bodies , as high detection limits 

may mask improvements  in some systems , and will not indicate significant deterioration in others.  

Analysis of data for the 2023 reporting period showed that 11.4% of orthophosphate data (395 out of 

3457 data points) were reported as < 0.1 mg P/l; while 14% of total phosphorus data (91 out of a total 

of 650 data points) were reported as < 0.1 mg P/l.   

This is an important issue that must be addressed by the SSB.   

3.8.10 Treatment of data reported as greater than specified limits  

Another data issue that arose in both the present (2022/2023) reporting and the previous (2020/2021) 

reporting periods is that regarding the r eporting of E. coli data  by SSB.  The data  include a number 

of samples that, for reasons of under -dilution cannot be assigned actual numbers of E. coli colony 

forming units, but which are rather reported as ô>xõ (where x= the level of resolution that has been 

attained by the laboratory for that sample ).   

While this method of reporting is normal laboratory practice, over the 2020 reporting period for which 

E. coli  data are assumed to be reliable, as well as the 2023 reporting period, there was a  marked  

increase in the reporting of samples as ô>ô values that were either still below the Unacceptable 

threshold for this variable, or above the lower threshold, but within relatively low concentrations for 

known highly polluted scenarios.  For example, reporti ng at >24 196 cfus for samples in a system 

where E. col i counts frequently exceed 1  000 000 cfus does not allow for pollution tracking or for 

detection of areas where pollution appears to be greater and closer to source.   Such practices also 

make meaningful statistics difficult.  
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The CCTõs SSB has noted that its laboratory routinely conduct s dilutions of up to 10 4 of water samples.  

Where such dilution is insufficient to result in an absolute value, the laboratory reports it as ò>xó.  A 

limitation on the laboratoryõs ability to run further dilutions on such samples is that laboratory best 

practice for E. coli  analyses requires the analysis of water samples within 6 hours of sample collection 

(comment from Ms Millicent Julius, SSB, CCT), and greater than 24 hours would have elapsed since 

sample collection if analyses were to be repeated.  Recommendations in this regard h ave been 

included in Section 9  of this report.   

For this reason, E. coli  data were analysed only in terms of Compliance -type reporting of the 

percentage of samples falling within different categories of acceptability , and were not analysed 

statistically with regard to their arithmetic mean or other statistical measures.  

In addition:  

¶ Data reported as ô>ô any number below the Unacceptable threshold were  automatically 

rated as Unacceptable ; 

¶ Similarly, (less frequent) reporting as ô<ô any number within the Unacceptable range was also 

rated Unacceptable.  This is a risk-averse strategy to deal with data uncertainty and could 

result in some over -estimation of Unacceptable data.  

Figure 3.4 presents a summary of the number of data points reported as ô>ô and ô<ô, excluding those 

in the 2021 and 2022 reporting year s, which have already been excluded from the dataset.  Only 5% 

of all data reported in the 2017 -2019 (three -year) period were thus reported, while 14.6% of data in 

the 2020 reporting year alone were affected.  Data for samples reported on as ô>õ for levels below 

ten million cfu/100 ml at least were considered problematic, as they do little to assist in pollution 

tracking or catchment -scale interpretation.  

 

  

Figure 3.4 

 Frequency histogram showing numbers and percentages of E. coli  data reported on as ô>xô, categorised by 

reporting year.  Data for 2021 and 2022 reporting periods excluded.  
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3.8.11 Data categorisation  

¶ Seasons were allocated as described in Section 3.8.2; 

¶ Sub-catchments were used as the unit of analysis, as already described ; 

¶ Sites were analysed separately according to watercourse type , i.e., standing water (vleis, dams 

and detention ponds) and flowing water (rivers and stormwater channels / coastal stormwater 

outlets ); 

¶ Functional e stuaries7 were classified as to whether they were standing water or flowing systems ð 

e.g. water quality data for the Diep River Estuary / Milnerton lagoon were classified as from a 

flowing water system , while Zandvlei  was classified as a standing water system ð note that these 

classifications applied only to water quality variables such as DO, PO4 -P, TIN and N:P ratios, the 

interpretation of which did not differ between estuarine and freshwater systems.  E. coli  

assessments did, however , distinguish between estuaries and other aquatic ecosystems since  

different standards are applicable to estuarine and freshwater systems . 

3.8.12 Analysis of data  for the current reporting period  

For the purposes of this report, the ôcurrent õ reporting period is defined as the last two years of the 

monitoring record ð that is, October 2021 to September 2023 - and the data from this period have 

been treated as follows:  

¶ In order to provide broad summaries of ôperformance õ (that is, the proportion of data for 

each selected key variable from monitoring points across each sub -catchment over any 

specified reporting period), compliance -type graphs were created, plotting the percentage 

of data falling into each of the Target, Poor and Unacceptable categories listed in Tables 

3.1-3.3 for ecological variables, E. coli and microcystin toxicity .  In this regard:  

o In the case of E. coli data, the CCT has set itself a ôtarget õ that at least 60% of samples 

in any catchment should meet the defined Target thresholds.  E. coli  compliance 

graphs thus also show this 60% threshold ð Section 5.5.5 provides comment on this 

practice ; 

o Boxplots were developed for all of the selected data, and presented for discussion, 

comparing the current (20 22 and 202 3) dataset s (separately)  with data from the 

previous three years (2019 ð 2021) ð these data are presented relative to the 

interpretation categories for aquatic ecosystem health and human health ( E. coli) 

shown in Tables 3.1 ð 3.3; 

¶ Median annual data per site per variable ( note that geometric mean data were provided 

for E. coli  and arithmetic mean data were provided for Chlorophyll -a) are also presented in 

table form (Appendix C), with data colour -coded for ease of reference as to its water quality 

category ; 

¶ Truncate d summary boxplot data are presented in Section 5  for ease of reference ð the full 

boxplot  datasets including outliers is presented in Appendix D. 

Box 3.5 provides an explanation of  the interpretation of boxplot s as a guide to readers unfamiliar 

with this form of data presentation.  

 
7 Note that the DWS (2018) classification of all areas below the 5 mamsl contour line as estuarine was not considered in this 
assessment, and only systems known to comply with the legal definition of an estuary (see Section 2.2.2) were assessed using 
Estuarine rather than Inland thresholds for E. coli 
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3.8.13 Assessment of the current state of water quality in terms of human health risks at 

major recreational sites  

For the assessment of the current state of Cape Townõs inland water quality, the last five reporting 

years of available data (2019 ð 2023 Reporting Periods ) were used, and the same seasonal cycles 

and year nomenclature were used as presented in Section s 3.8.5 ð 3.8.7). 

Data focused on Cape Townõs main recreational vleis / water bodies , namely:  

¶ Princessvlei 

¶ Zeekoevlei  

¶ Rietvlei  

Box 3.5 

Explanation of boxplots, also known as box-and-whisker plots 

A boxplot , or box-and-whisker diagram, is a standardised type of graph for visually depicting the central 
tendency and variability of a dataset, as well as the distribution (or skewness) of the data and the presence 

of outliers. It does this by dividing the range of a dataset into quarters, or quartiles, with each quartile 
containing 25% of the data points. There are thus the same number of data points in each quartile. A boxplot  
typically consists of three parts: a box (usually split into two portions), a set of lines perpendicular to the box 

(Ȭwhiskersȭ) and point markers beyond the whiskers depicting outliers, as shown in the diagram below. 
Sometimes, the full range of a dataset is shown as part of the whiskers, in which case there will be no 

outliers.   

The box represents the range of values from the first/lower quartile (Q1 = 25th percentile) of a dataset to the 
third/upper quartile (Q3 = 75th percentile), with the middle value in the dataset (Q2 = median or 50th 

percentile) indicated by a line dividing the box into two quartiles. The box thus shows the range of values 
within which the central half (50%) of the data points of a dataset fall, extending from Q1 to Q3 and known 

as the Inter-quartile Range (IQR).     

The whiskers of a boxplot  extend outwards from ends of the box, which represent the lower and upper 
quartiles (Q1 and Q3, respectively), to the minimum and maximum values of the dataset. For a boxplot, the 

minimum and maximum values are typically derived from the IQR (i.e., Q3-Q1) to set a boundary beyond 
which any observations would be considered outliers. The maximum is taken as the largest observed value 

of a dataset that falls within 1.5 times the IQR added to Q3, while the minimum is taken as the smallest 
observed value falling within 1.5 times the IQR subtracted from Q1. The whiskers either simply terminate at 

the minimum and maximum values or short lines are drawn perpendicular to the whiskers at these points (as 
in the diagram below). It is important to remember that, even though 1.5 times the IQR is the same for both 
sides of the box, the whisker lengths are often unequal because the whiskers must end at an observed data 

point. In some cases, the minimum (and boundary of the lower whisker) is simply taken as the smallest 
observed value of the data set, and the maximum (boundary of the upper whisker) as the largest observed 

value of the data set. 

All data points outside the boundary of the whiskers (i.e., less than the derived minimum or greater than the 
derived maximum values) are considered to be outliers. Outliers are plotted as individual data points on the 

boxplot . 
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¶ Milnerton lagoon  

¶ Zandvlei . 

Although inclusion of a section of the lower Kuils River from which the Khayelitsha Canoe Club 

operates was also proposed , there are no sample points that adequately reflect water quality in this 

area .   

Assessment of human health risk at each waterbody  entailed an analysis of the percentage of 

samples that exceeded the target value for safe intermediate contact recreation in terms of E. coli, 

and microcystin concentrations (see Section s 3.6 and 3.7  for an explanation of the relevant criteria).  

E. coli  data for the 2021 and 2022 reporting period were not used, given issues around the reliability 

of these data (see Section 3.8. 8).    

3.8.14 Assessment of the trajectory of water quality in priority sub-catchments  

¶ Median annual and seasonal data were calculated separately for the two current reporting 

years (202 2 and 202 3) and compared against the combined year sets for the 201 8 to 20 21 

reporting periods for all key variables, except c hlorophyll -a  and  E. coli data .  Arithmetic mean 

data were calculated for the  former , while geometric mean data were calculated for E. coli 

data, using the Hazen Method as recommended by WHO (2021), and interpreted as per Table 

3.5; 

¶ Data showing change s in annual and seasonal data per variable between 202 2 data and 202 3 

data sets were plotted on GIS maps, with a map produced per Priority sub -catchment ;   

o The maps were produced for the water quality variables believed to be most indicative 

of catchment quality ð PO4-P; NH3; DO and E. coli ; 

o The mapped data were colour -coded per site for each variable considered, using the 

thresholds for Target to Unacceptable , as shown in Tables 3.1-3.4; 

o In order to provide an indication of trajectory of change, data points were also coded to 

indicate improvement, degradation, or no real change.  Significant ôchange õ was 

determined as an increase or decrease of 25% or more, compared to the previous 

dataset ; 

o In the case of E. coli data, for which data from the 2021 and 2022 datasets were 

considered unreliable, no trajectory data have been produced.  Note that t he E. coli  

data shown in the maps are presented as geometric means, rather than median values, 

this being the more appropriate way of treating these data  (see Box 3.6);   

o Total phosphorus data were also not available for the 2023 reporting period (see Section 

3.8.15), and no trajectory data were therefore plotted for these data either;  

o Data for which no trajectory could be calculated ( i.e. total phosphorus (vleis) and E. coli) 

were coded in maps simply with regard to their condition (i.e. Target to Unacceptable 

and Acceptable to Unacceptable ratings, respectively) . 

3.8.15 Missing total phosphorus data  

No analyses of total phosphorus were carried out by the SSB with effect from January 2023, as a result 

of equipment failure.  The SSBõs analytical equipment requires replacement, and at the time of writing 

of this report, such replacement had not yet taken place (summarised comment from Ms A. Smith, 

SSB, to CSRM; February 2024). 



City of Cape Town  

Inland Water Quality Report covering rivers and major vleis  

for the period October 2021 to September 2023 (2022 and 2023 Reporting Periods)  

 

Page 40 

Liz Day Consulting (Pt y) Ltd   Ver 3: Apri  2024 

 

  

Box 3.6 

Geometric versus arithmetic means 

The Geometric Mean (GM) is a type of average, which is often used as a measure of central 

tendency for bacteria concentrations and other datasets with a large range of variability.  While 

the arithmetic mean finds the average by summing the values and divi ding by the number of 

observations, the GM finds the average by multiplying and then taking a root of the product. 

The GM is mathematically defined as the nth root of the product of n numbers , with the following 

formula:  

 

GM =   

Where:  

X = the values of a variable; and  

n = the number of values in the dataset.  

What this formula means is that the values are multiplied by one another , and then the n th  root  

is calculated , where n is the number of values in the dataset. This is the same as taking the 

average of the logarithmic values of a dataset and converting this back to a base 10 number, 

which implies that the geometric mean (sometimes referred to as the log mean) is r eally a log -

transformation of a dataset.  

The GM tends to dampen the effect of very high or low values to a greater degree than the 

arithmetic mean. It is always less than the arithmetic mean, except where all the values of the 

dataset are the same, in which case the two means are equal.    

If the variable of interest has a log -normal distribution, the GM is the same as the median for 

that dataset (Vogel 2020), although random differences can be expected in practice, 

depending on the number of samples and the sampling frequency (DWAF 1996). I t is important 

to be aware that the GM is extremely sensitive to both the underlying distribution of a dataset 

and its skewness, as well as differences in sample size  (Vogel 2020). This measure should thus 

be used with caution when comparing datasets that have significantly different sample sizes.  
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4 RAINFALL PATTERNS IN CAPE TOWN 

4.1 Rationale for assessing rainfall  

Rainfall data are included to provide background understanding of rainfall patterns in different 

catchments of the City , both over the current reporting period and to get context over a longer -

term period (e.g., whether it was a drought year).  Tight correlations of rainfall events with individual 

sample point data is not, however, possible because sample collection is not  (and is not intended 

to) align with rainfall events.  

4.2 Approach  

Daily rainfall data were provided by the CSRM for 38 rain -gauging stations across Cape Town, 

spanning the period October 2018 to September 2023 (i.e., Reporting Years 2019 through to 2023). 

Unfortunately, the dataset provided had numerous ôno dataõ entries for most of the stations during 

the relevant reporting periods. In the end, the rainfall analyses completed for the current project 

involved the use of rainfall data from only ten official CCT rain -gauging stations with no missing data 

(or only one ôno dataõ entry during a period when no or very little rainfall was recorded at other rain-

gauging stations). The ten stations that were selected are spread across seven of the CCTõs 

catchments (see list in Table 4.1  and map in Figure 4.1 ).  

Additional monthly rainfall data for the five -year period of analysis (Reporting Years 2019 through to 

2023) were obtained for a rain -gauging station at the Rondevlei section of False Bay Nature Reserve 

(in the Zeekoe catchment).  To gain a better understa nding of the rainfall patterns in the study area 

during the time period of analysis in relation to longer term trends, a reliable long -term dataset for a 

rain -gauging station at Intaka Island (Century City, located within the Diep catchment) was also 

obtai ned. For the current study, 20 years of rainfall data were extracted from this additional dataset 

for the period October 2003 to September 2023.  

 

Table 4.1  

List of rain -gauging stations used in the rainfall analyses, indicating which catchment and sub -catchment 

each station is located within [official CSRM rain stations in bold].    

Rain station  Description  Catchment  Sub-catchment  

ATLA17AR Atlantis WWTW Sout [n/a]  

INTAKA Intaka Island, Century City  Diep  Diep  

ELSI03CR Tygerberg Reservoir  

Salt 
Elsieskraal 

ELSI03ER Pinelands Roads Depot  

VYGE03GR Athlone WWTW  Lower Salt  

DIEP05CR Wynberg Reservoir  
Sand [n/a]  

KEYS05FR Tokai Forest 

RONDEVLEI Rondevlei Section of FB Nature Reserve  Zeekoe  [n/a]  

KHAY01RS Khayelitsha Roads Depot  M-Plain [n/a]  

SPEN13AR  Brooklyn WTP, Red Hill, Simonstown  South Peninsula  [n/a]  

LOUR06BRS 
Vergelegen Farm, Somerset West  Lourens [n/a]  

LOUR06DR 
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Figure 4.1  

Map of rain -gauging stations that were used for the rainfall analyses, in relation to sub -catchments  
































































































































































































































































































































































































































































































































