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Executive summary 

The purpose of this project was to monitor and evaluate existing pour flush toilets and assess their 

applicability within the South African context. With the growth of uptake of pour flush toilets in South 

Africa, it is important that ongoing monitoring and evaluation contribute to improving the technology 

in order to promote it at a larger scale. By uncovering some of the key practical difficulties faced with 

the technology thus far, improvements can be made to how it is implemented, which will only lead to 

more success and ultimately, more safe, healthy, and dignified sanitation for communities. Through 

research-based monitoring, this research provides a critical look at the potential of the technology 

and contributes to guidelines for municipalities to pursue it with success. In the context of a country 

with enormous backlogs of household sanitation, pour flush has potential to generate improved 

outcomes, as long as lessons are learned early on to ensure successful implementation. 

In 2009 the Water Research Commission (WRC) commissioned a study investigating the feasibility of 

the pour flush technology to South Africa. A prototype was developed which could be flushed with as 

little as one litre of water (with toilet paper as cleansing material; if newspaper is used then a second 

flush was needed) and the first units were installed in the field in September 2010. A further 20 units 

were installed in 2011 and most of these have been in use since. A low flush adaptation was then 

developed and successfully tested in schools near Durban. User responses were very positive and 

blockages were rare. This successful R&D exercise demonstrated that contrary to the general 

preconception, pour flush actually could work in Africa, and work well.  

Following the initial work, further installations were carried out, bringing the total number of 

demonstration pour flush toilets to above 1000, 300 of which were built in 2015 or before. In addition 

to the demonstration pour flush toilets, the technology has seen additional growth elsewhere through 

the promotion efforts of organisations like the WRC, Envirosan, and Cemforce. Thus, the current 

number of pour flush toilets in South Africa is now above 16 000. 

The specific aims of this project as described in the project proposal were as follows: 

1. Compile comprehensive data of all pour flush uptake to date (not restricted to WRC 

demonstration projects only) 

2. Survey attitudes towards pour flush technology in South Africa 

3. Using large data sets, refine estimates of pit filling rates of pour flush toilets compared to VIP 

toilets 

4. Assess water consumption with particular reference to alternate P-trap designs 

5. Evaluate the maintenance needs of pour/low flush toilets to produce an O&M schedule for 

the toilets 

This study demonstrated how pour flush uptake in South Africa has increased exponentially in the last 

8 years and that this increase in pour flush toilets is accompanied by positive user experiences in 

general. The increase in pour flush uptake has been due, in large part, to marketing efforts by 

manufacturers of pour flush toilets. While initial pilot projects had positive feedback from most users, 

many of them have not yet led to widespread municipal adoption, which is likely due to a lack of 

knowledge and knowledge sharing among municipal officials. Over the course of 8 years, pour flush 
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toilets in South Africa have gone from concept to prototyping, piloting, commercialisation, and 

medium-scale implementation. 

This study demonstrates the general positive experiences of users across locations, with the greatest 

negative experiences being associated with extreme water shortages and inconvenience. To make 

pour flush toilets more accepted among rural householders, convenience should be improved, 

particularly with getting water to the toilet for flushing. This was by far the most common feedback 

received in this study. This study has presented some alternatives to carrying buckets of water to the 

toilet each time while also continuing to avoid creating a direct water connection between cistern and 

toilet pedestal. 

Overall, pour flush toilets are currently the most practical alternative to VIP toilets in the rural 

sanitation landscape in South Africa. The addition of another viable technology option is a positive 

advancement, as it will allow municipalities and householders greater agency when implementing 

projects. This does, however, also require more critical thinking on the side of municipal decision-

makers, since VIP toilets have for so long been the accepted standard. Though the pour flush 

technology has been successfully demonstrated, it is clear that there is still a long way to go in 

educating municipal officials about its potential and ensuring that standards and specifications enable 

wider spread implementation of pour flush toilets. 
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1 Introduction 

The purpose of this project was to monitor existing pour flush toilets and assess their applicability 

within the South African context. With the growth of pour flush toilets in South Africa, it is important 

that ongoing monitoring and evaluation contribute to improving the technology in order to promote 

adoption at a larger scale. By uncovering some of the key practical difficulties faced with the 

technology thus far, improvements can be made in how it is implemented, which will only lead to 

more success and ultimately, more safe, healthy, and dignified sanitation for communities. Through 

research-based monitoring, this study provides a critical look at the potential of the technology and 

contributes to guidelines for municipalities to pursue it with success. In the context of a country with 

enormous backlogs of household sanitation, pour flush has potential to generate improved outcomes, 

as long as lessons are learned early on to ensure successful implementation. 

1.1 History of Pour Flush development in South Africa  

In 2009 the WRC commissioned a study investigating the feasibility of adapting the pour flush 

technology to the South African context. A prototype was developed which could be flushed with as 

little as one litre of water (with toilet paper as cleansing material; if newspaper is used then a second 

flush was needed) and the first units were installed in the field in September 2010. A further 20 units 

were installed in 2011 and have been in use since. A low flush adaptation was then developed and 

successfully tested in schools near Durban. User responses were very positive and blockages were 

rare. This successful R&D exercise demonstrated that contrary to the general preconception, pour 

flush actually could work in Africa, and work well.  

Following the initial work, further installations were carried out, bringing the total number of 

demonstration pour flush toilets to above 1000, 300 of which were built in 2015 or before. In addition 

to the demonstration pour flush toilets, the technology has seen additional growth elsewhere through 

the promotion efforts of organisations like the WRC, Envirosan, and Cemforce. Thus, as of 2018, the 

total number of pour flush toilets in South Africa exceeded 16,000. 

1.2 Aims of this project 

The specific aims of this project as described in the project proposal were as follows: 

1. Compile comprehensive data of all pour flush uptake to date (not restricted to WRC 

demonstration projects only) 

2. Survey attitudes towards pour flush technology in South Africa 

3. Using large data sets, refine estimates of pit filling rates of pour flush toilets compared to VIP 

toilets 

4. Assess water consumption of pour flush toilets 

5. Evaluate the maintenance needs of pour/low flush toilets to produce an O&M schedule for 

the toilets 
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The accomplishment of these aims will lead to practical recommendations for the implementation of 

pour flush toilets. 

2 Pour flush assessment methodology 

2.1 Compiling data on pour flush projects in South Africa 

Compilation of data on pour flush projects in South Africa required discussion with various 

stakeholders who have been involved in the growth of pour flush in South Africa. A list was compiled 

in mid-2018 to include all larger scale pour flush installations to date, excluding single pilot 

installations in dispersed communities. From this information, figures were generated depicting the 

spread of the technology in South Africa over the 8 years since its inception in South Africa. Figures 

were generated using Quantum GIS (1.8.0) to depict the spread of pour flush toilets across the various 

provinces in South Africa. 

2.2 User surveys 

In order to assess a number of aspects of pour flush toilets, structured surveys with users were 

conducted. User surveys were conducted with households in as many communities and provinces as 

possible based on the budgetary constraints. The final survey used in data collection is presented in 

Annexure A, and the methodology for developing the questions is described below. The questions are 

divided into the following sub-topics: household information, toilet information, toilet user 

information, hygiene supplies, maintenance needs, and feedback about the toilet.  

2.2.1 Household information 

Household information simply includes details of the interviewed individual and the location of the 

household. Collection of these specifics allows for linking the results of the survey with the results of 

the inspection and measurements, photos of the toilet, and, if possible, any past assessments that 

were carried out. For the most part in the WRC demonstration projects, reference numbers were 

established for each toilet constructed. In situations where no reference numbers have been used, 

other numbers, such as the post office record number or address, are used in its place. At the very 

least, the household family name, first name of interviewee, and location of the toilet should be 

sufficient for linking data. 

2.2.2 Toilet information 

The important toilet information collected includes when the toilet was built, whether the installation 

uses twin or single pits and whether there are other toilets on site. If there are other toilets on site, 

the user was asked how frequently the pour flush toilet is used compared to the other option(s). This 

information is useful in assessing the pit filling rate as well as general acceptance of pour flush toilets. 

For instance, in a case where a household has a VIP toilet and a pour flush toilet and uses both options 

equally, the volume of sludge in the pour flush pit may be relatively low. When calculating pit filling 

rates (Қ/capita.year), it is most useful to report them assuming that the pour flush toilet is used 100% 

of the time. Data can be adjusted based on how frequently the pour flush is used. 
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2.2.3 Toilet user information 

When determining sludge accumulation rate, it is important to know how many individuals use the 

toilet on a regular basis. This can only practically be determined by asking the householder. However, 

misreporting of this number can lead to gross inaccuracies in calculated pit filling rates. Thus, a series 

of questions were included in the survey to determine the most probable number of toilet users. 

Householders were asked to report on how many people lived in the house when the toilet was built 

and how many live in the house permanently now. The householder was then asked to report how 

many of those people use the toilet and then describe how many people do not use the toilet. This 

series of questions provides two answers to the question of the number of toilet users, which ideally 

will line up. Where these numbers are not equal, some assumptions must be made by the researcher 

assessing sludge accumulation rates. 

ὔέȢὸέὭὰὩὸ όίὩὶίὙὩὴέὶὸὩὨ ὲέȢὴὩέὴὰὩ ύὬέ όίὩ ὸὬὩ ὸέὭὰὩὸ  

ὔέȢὸέὭὰὩὸ όίὩὶίὔέȢὴὩέὴὰὩ ὰὭὺὭὲὫ Ὥὲ ὸὬὩ ὬέόίὩὔέȢὴὩέὴὰὩ ὲέὸ όίὭὲὫ ὸὬὩ ὖὊ ὸέὭὰὩὸ 

Subsequent questions regarding the ages of those who do not use the toilet and their reasons for not 

using it provide some insight into the applicability of the technology as well as adjustments that may 

be needed to ensure that the technology benefits are realised across age groups. 

2.2.4 Hygiene Supplies 

Provision of hygiene supplies is the responsibility of homeowners. Particularly since the present pour 

ŦƭǳǎƘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ƘŀǾŜ ǘŀƪŜƴ ǇƭŀŎŜ ƛƴ ƛƳǇƻǾŜǊƛǎƘŜŘ ŎƻƳƳǳƴƛǘƛŜǎΣ ƛǘ ƛǎ ǳǎŜŦǳƭ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŦŀƳƛƭȅΩǎ 

abilities and priorities around purchasing these materials. The main hygiene supplies relevant to pour 

flush toilets include a wiping material and soap for washing hands. .ȅ ŀǎǎŜǎǎƛƴƎ ƘƻǳǎŜƘƻƭŘŜǊǎΩ ŀōƛƭƛǘȅ 

to purchase these materials and choices when purchasing, one can determine the maintenance costs 

to households. Additionally, though pour flush toilets have been proven to not be prone to blockages 

whether toilet paper or newspaper is used for wiping, the use of newspaper for wiping may have 

implications with regards to water usage and frequency of blockages.  

2.2.5 Maintenance needs 

The core of the household survey centres on maintenance needs of the pour flush toilet. The key 

aspects of maintenance assessed include: water usage, pit emptying and switching pit plumbing (for 

double pits), blockages, leakages, and replacement parts. Each aspect is addressed through a series of 

questions to assist in determining the overall cost and schedule for maintenance of pour flush toilets. 

In instances where individuals report an issue, they are asked a series of questions to determine the 

cause, nature, and frequency of this issue. They are then asked whether a member of the household 

was able to fix the problem or if they had to hire an outside person. If an outside person was hired, 

they are asked for the approximate cost.  

2.2.6 Feedback about the toilet 

The final section of the survey gathers general ŦŜŜŘōŀŎƪ ŀōƻǳǘ ǳǎŜǊǎΩ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ pour flush 

toilets, an important aspect of technology success. Householders are asked if they made any upgrades 
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to their toilets and if they have experienced any difficulties. They are asked to report what they like 

and dislike about the pour flush toilet. They are then asked if they would recommend the pour flush 

to anyone else and then asked why/why not, followed by a question about what they would change 

about it. Finally, they are asked whether they would consider upgrading their pour flush toilet to a low 

flush toilet (if they have not already done so). Each of these questions provides useful information 

regarding user acceptance of the technology and feedback for consideration in future design and 

implementation of the technology.  

2.3 Physical inspections 

In addition to discussing pour flush toilets with users, the researchers conducted physical inspections 

of each pour flush toilet. The goals of the physical inspections were to assess the condition of the pour 

flush toilet and measure the sludge depth in the pour flush pit(s). At each site the researcher assessed 

the condition of the door, pedestal, seat, structure and roof. Responses to these questions shed light 

on the durability of materials used and provide suggestions for any replacements or repairs that may 

be imminent in the near future. The full list of questions for physical inspections is provided in 

Annexure B. 

If possible, the researcher then removed the pit cover from the pits and took 2-3 measurements of 

sludge depth in the pit. Measurements were taken using the Bosch DLE40 Professional laser measure, 

which can measure from the top of the pit to the top level of the sludge. The three measurements 

spanned the width of the pit and therefore provided some indication of the shape of the sludge in the 

pit. Where the dimensions of the constructed pit were known, the volume of sludge in the pit was 

simply the total volume of the pit minus the volume of the void. However, it is important to note that 

not all pits match the design drawings or specifications exactly. For instance, in areas with rocky 

conditions, some pits may not have been dug to the full depth specified. This would mean that 

estimates of sludge depth would be greater than the actual depth. 

When assessing the sludge accumulation rate in a pit, it is important to distinguish between water and 

sludge. Some pits may be full of water, with a layer of water covering the sludge. This is not uncommon 

in cases with a high groundwater table or poorly-draining soils. Researchers were asked to note the 

contents of the pit (dry sludge, wet sludge, layer of water on top). 
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Figure 1: Setup of pit depth measurements and associated equations 

 

2.4 Field data collection, capture, and analysis 

Data from user surveys and physical inspections was collected using a mobile application developed 

with the Open Data Kit (ODK) suite. For flexibility, a combined survey/inspection form was also created 

in addition to the separate forms for surveys and inspections. This allowed the researchers the 

flexibility to work alone in the field on one form or to work with a partner. To prepare the survey, it is 

entered into Excel in a specific format and then converted to .xml format through the online ODK 

application. The XML file can be used with web and mobile application data collection. The Open Data 

Kit mobile application is called ODK Collect and can be used by any Android device.  

Using the mobile application has a number of benefits, including the ability to skip irrelevant questions 

ōŀǎŜŘ ƻƴ ƛƴǘŜǊǾƛŜǿŜŜǎΩ ŀƴǎǿŜǊǎΣ ǿƘƛŎƘ Ŏŀƴ Ŏǳǘ Řƻǿƴ ǘƛƳŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ŀƴŘ ǊŜŘǳŎŜ ŎƻƴŦǳǎƛƻƴΦ The 

use of a mobile application for data collection also makes data capture considerably simpler than using 

paper surveys. Data collected using ODK Collect is uploaded to an ODK Aggregate server operated 

using the Google Cloud platform. From ODK Aggregate, data is directly exported as a .csv file and is 

ready to be analysed in MS Excel. This removes the need to capture the collected data manually in an 

electronic format and thus removes the human error often associated with data capture. 

Each data set from the various locations is exported to its own MS Excel spreadsheet for analysis. A 

standard sheet for analysing numbers and percentages and calculating pit filling rates was created. 

This allowed for standard, comparable data which could be analysed for each site and overall for pour 

flush toilets in South Africa. All data from these sheets was then combined into one summary sheet of 

all data collected from all locations. 

ὃὴὴὶέὼὭάὥὸὩ ὺέὭὨ ὬὩὭὫὬὸ
ὢ ὢ ὢ

σ
 

ὃὴὴὶέὼὭάὥὸὩ ίὰόὨὫὩ ὨὩὴὸὬ ὖὭὸ ὨὩὴὸὬ

ὃὴὴὶέὼȢὺέὭὨ ὬὩὭὫὬὸ  

ὛὰόὨὫὩ ὺέὰόάὩὃὴὴὶέὼȢίὰόὨὫὩ ὨὩὴὸὬ ὖὭὸ ὧὶέίί

ίὩὧὸὭέὲὥὰ ὥὶὩὥ  

ὖὭὸ ὪὭὰὰὭὲὫ ὶὥὸὩ ὰὭὸὶὩί ὴὩὶ όίὩὶ ὴὩὶ ώὩὥὶ

 
ὛὰόὨὫὩ ὺέὰόάὩ Ὥὲ ὰὭὸὶὩί

ςπρψώὩὥὶ ὦόὭὰὸὖὊ όίὩὶί
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2.5 Interviews with municipal officials 

Certain municipalities were selected to answer specific questions about their experience with pour 

flush toilets, in order to better understand the enabling environment for pour flush toilets. 

Municipalities were selected based on feedback from the user surveys as well as widespread adoption 

(or lack thereof) of pour flush toilets. Interviews were generally conducted over the phone or over e-

mail with a series of unstructured questions. Collecting this information was difficult due to municipal 

employees being busy and difficult to get a hold of. 

3 Compilation of Pour Flush projects in South Africa 

3.1 Pour flush projects currently installed 

Table 1 lists the major pour flush installations in South Africa as of July 2018. This includes the initial 

demonstration projects carried out by the WRC (including installations in schools) as well as projects 

where municipalities have specified and funded the installation of pour flush toilets. This does not 

include single pilot/demonstration units installed or low flush toilets. The installations are plotted on 

the map in Figure 7, and each is given a unique code in order (shown in Table 1) to simplify the display. 

A more detailed A3 version of the map is provided in Annexure C. As can be seen in Figure 2, the 

Eastern Cape has had the greatest number of pour flush installations to date, which includes both 

initial WRC demonstrations and municipal-funded projects. Zoomed-in maps of areas throughout the 

country are provided in Figure 3 through Figure 6, and the Eastern Cape and KwaZulu-Natal (KZN) are 

described in more detail below. 
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Figure 2: Pour flush installations in South African provinces

 

Figure 3: Pour flush installations in KwaZulu-Natal 
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As of July 2018, 2,065 pour flush toilets were installed in KZN at the domestic level. The status of the 

additional 600 planned for the Oakford Priory Reconstruction and Development Programme (RDP) 

housing project is unknown, since construction was delayed due to some negative feedback from local 

politicians. The pool of KZN installations includes the earliest WRC pilot projects of pour flush toilets 

as well as construction of 1,650 pour flush toilets in Ilembe District Municipality in 2017, which was 

completely funded by the municipality. The increasing uptake in KZN is likely due to the fact that the 

work originated in this province, including the beginning of commercial production of pour flush 

pedestals and P-traps by Envirosan, based in Durban. There are, however, many areas in KZN which 

have not yet considered pour flush. The large scale installation in Ilembe DM (2017-02, 2017-03, and 

2017-04) is of particular interest, as this demonstrates initiative from a municipality without the 

promise of demonstration units. 

Eastern Cape domestic pour flush installations are shown in Figure 4. As of July 2018, 13,033 domestic 

pour flush toilets were installed in the Eastern Cape, in addition to toilet blocks at 5 schools. The first 

set of 125 domestic pour flush units in Jerseyvale was constructed through the WRC as part of the 

same demonstration project which was carried out in Nellieville, KZN in 2015. WRC demonstration 

projects were also carried out in Bongolethu (Chris Hani DM, 150 units in 2016) and Mount Fletcher 

(Joe Gqabi DM, 122 units in 2017). In addition to the demonstration projects, Chris Hani District 

Municipality has demonstrated the greatest level of initiative to implement pour flush toilets using its 

own funding. Between 2015 and 2018, Cemforce installed approximately 12,246 single pit units at 

ƘƻǳǎŜƘƻƭŘǎ ƛƴ ƴǳƳŜǊƻǳǎ ǾƛƭƭŀƎŜǎ ƛƴ п ƻŦ /ƘǊƛǎ IŀƴƛΩǎ ƭƻŎŀƭ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΦ Due to the large number of 

ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ /ƘǊƛǎ IŀƴƛΣ ǘƘŜǎŜ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ƘŀǾŜ ŀ ŘƛŦŦŜǊŜƴǘ ŎƻŘŜ ŎƻƴǾŜƴǘƛƻƴΣ ǿƛǘƘ ά/Iέ 

denoting Chris Hani, followed by a 2-letter code for each local municipality and a two-digit number. 

 

Figure 4: Pour flush installations in Eastern Cape 
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Figure 5: Pour flush installations in Limpopo 
Province (schools) and Mpumalanga Province 

(WRC demonstrations) 

Figure 6: Pour flush installations in the 
Western and Northern Cape to date 
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Table 1: Pour flush installation database (as of August 2018) 

REF. 
NUMBER LOCATION PROVINCE DISTRICT MUNICIPALITY PROJECT DATE 

NO. POUR FLUSH 
UNITS INSTALLED 

FUNDING 
SOURCE 

2011-01 Greater Edendale KZN uMgungundlovu 2011 20 WRC 

2012-01 Richmond KZN uMgungundlovu 2012 5 WRC 

2013-01 
Klipheuwel, Enkasini, 
Grabouw WESTERN CAPE Western Cape 2013 15 WRC 

2014-11 Queenstown EASTERN CAPE Chris Hani 2014 5 schools WRC 

2014-12 Various LIMPOPO 
Vhembe, Sekhukhune, 
Mopani 

2014 
6 schools ς 15 blocks, 

44 toilets in total 
DEA 

2015-01 Jerseyvale EASTERN CAPE Amathole 2015 125 WRC 

2015-02 Nellieville KZN Amajuba 2015 125 WRC 

2016-01 Jerseyvale EASTERN CAPE Amathole 2016 150 WRC 

2016-02 Bongolethu EASTERN CAPE Chris Hani 2016 150 WRC 

2016-03 Port St Johns EASTERN CAPE OR Tambo 2016 240 Municipal 

2016-04 Oakford KZN eThekwini 2016 90 WRC 

2016-05 Molweni KZN eThekwini 2016 75 Municipal 

2016-06 Mariannhill KZN eThekwini 2016 100 Municipal 

2016-07 Piet Retief Area MPUMALANGA Mkhondo 2016 129 WRC 

2016-08 Carolina area MPUMALANGA Chief Albert Luthuli 2016 129 WRC 

2017-01 Mt Fletcher EASTERN CAPE Joe Gqabi 2017 122 WRC 

2017-02 Ndwedwe (Wards 2, 9, 16) KZN Ilembe 2017 550 Municipal 

2017-03 Maphumulo (Wards 2 and 8) KZN Ilembe 2017 550 Municipal 

2017-04 Mandeni KZN Ilembe 2017 550 Municipal 

2017-05 Wegdraai Village NORTHERN CAPE !Kheis 2017 120 WRC 

2018-01 Oakford KZN eThekwini 2018 (in progress) 600 Municipal 

2018-02 Hopetown NORTHERN CAPE Pixley Ka Seme 2018 (in progress) 375 Municipal 
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REF. 
NUMBER LOCATION PROVINCE DISTRICT MUNICIPALITY PROJECT DATE 

NO. POUR FLUSH 
UNITS INSTALLED 

FUNDING 
SOURCE 

EMALALAHLENI LM, CHRIS HANI 

CH-EM01 Bongolwethu EASTERN CAPE Chris Hani  2015 547 Municipal 

CH-EM02 Lower maqashu EASTERN CAPE Chris Hani  2016 404 Municipal 

CH-EM03 Upper maqashu EASTERN CAPE Chris Hani  2016 772 Municipal 

CH-EM04 Phelandaba EASTERN CAPE Chris Hani  2016 22 Municipal 

CH-EM05 Tiwana EASTERN CAPE Chris Hani  2016 66 Municipal 

CH-EM06 Tiwana Farms EASTERN CAPE Chris Hani  2016 5 Municipal 

CH-EM07 Upper Mnxe - A EASTERN CAPE Chris Hani  2016 91 Municipal 

CH-EM08 Upper Mnxe - B EASTERN CAPE Chris Hani  2016 172 Municipal 

CH-EM09 Danatyiphu EASTERN CAPE Chris Hani  2016 255 Municipal 

CH-EM10 Lahlangubo EASTERN CAPE Chris Hani  2016 90 Municipal 

CH-EM11 Qithi EASTERN CAPE Chris Hani  2016 157 Municipal 

CH-EM12 Siphafeni EASTERN CAPE Chris Hani  2016 22 Municipal 

CH-EM13 Ndambane EASTERN CAPE Chris Hani  2017 145 Municipal 

CH-EM14 Gadlume EASTERN CAPE Chris Hani  2017 135 Municipal 

CH-EM15 Thaleni EASTERN CAPE Chris Hani  2017 48 Municipal 

CH-EM16 Heluche EASTERN CAPE Chris Hani  2017 309 Municipal 

CH-EM17 Waterfalls EASTERN CAPE Chris Hani  2017 48 Municipal 

CH-EM18 Dedesiya(Tshamazimba) EASTERN CAPE Chris Hani  2018 155 Municipal 

CH-EM19 Kwa Stocks EASTERN CAPE Chris Hani  2018 109 Municipal 

ENGCOBO LM, CHRIS HANI 

CH-EN01 Hlophekazi EASTERN CAPE Chris Hani  2016 25 Municipal 

CH-EN02 Majija EASTERN CAPE Chris Hani  2016 271 Municipal 

CH-EN03 Madodase EASTERN CAPE Chris Hani  2016 56 Municipal 

CH-EN04 Nginwayo  EASTERN CAPE Chris Hani  2016 121 Municipal 

CH-EN05 Tafeni  EASTERN CAPE Chris Hani  2016 130 Municipal 
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REF. 
NUMBER LOCATION PROVINCE DISTRICT MUNICIPALITY PROJECT DATE 

NO. POUR FLUSH 
UNITS INSTALLED 

FUNDING 
SOURCE 

CH-EN06 Ndungwana EASTERN CAPE Chris Hani  2016 117 Municipal 

CH-EN07 Upper Luxeni EASTERN CAPE Chris Hani  2016 87 Municipal 

CH-EN08 Lower Luxeni EASTERN CAPE Chris Hani  2016 26 Municipal 

CH-EN09 Xhokonxa EASTERN CAPE Chris Hani  2017 36 Municipal 

INTSIKA YETHU LM, CHRIS HANI 

CH-IY01 Mahlatini EASTERN CAPE Chris Hani  2016 350 Municipal 

CH-IY02 Gcina EASTERN CAPE Chris Hani  2016 212 Municipal 

CH-IY03 Mkhululani EASTERN CAPE Chris Hani  2016 148 Municipal 

CH-IY04 Nyamankulu EASTERN CAPE Chris Hani  2016 159 Municipal 

CH-IY05 Main EASTERN CAPE Chris Hani  2016 104 Municipal 

CH-IY06 Mission EASTERN CAPE Chris Hani  2016 137 Municipal 

CH-IY07 KwaMaya EASTERN CAPE Chris Hani  2016 138 Municipal 

CH-IY08 Madlotsheni EASTERN CAPE Chris Hani  2016 131 Municipal 

CH-IY09 Mahlungulu EASTERN CAPE Chris Hani  2016 82 Municipal 

CH-IY10 Qolweni EASTERN CAPE Chris Hani  2016 68 Municipal 

CH-IY11 Bulawayo EASTERN CAPE Chris Hani  2016 32 Municipal 

CH-IY12 Elusizini EASTERN CAPE Chris Hani  2016 45 Municipal 

CH-IY13 Majwareni EASTERN CAPE Chris Hani  2016 52 Municipal 

CH-IY14 Mamfengwini EASTERN CAPE Chris Hani  2016 66 Municipal 

CH-IY15 Maqwathini EASTERN CAPE Chris Hani  2016 187 Municipal 

CH-IY16 Mfihlelweni EASTERN CAPE Chris Hani  2016 22 Municipal 

CH-IY17 Mome EASTERN CAPE Chris Hani  2016 35 Municipal 

CH-IY18 Dudumashe EASTERN CAPE Chris Hani  2016 246 Municipal 

CH-IY19 Tshayelela EASTERN CAPE Chris Hani  2016 28 Municipal 

CH-IY20 Nongqayi EASTERN CAPE Chris Hani  2017 29 Municipal 

CH-IY21 Tsakana EASTERN CAPE Chris Hani  2017 438 Municipal 
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REF. 
NUMBER LOCATION PROVINCE DISTRICT MUNICIPALITY PROJECT DATE 

NO. POUR FLUSH 
UNITS INSTALLED 

FUNDING 
SOURCE 

CH-IY22 Lubisi EASTERN CAPE Chris Hani  2017 223 Municipal 

CH-IY23 Hala EASTERN CAPE Chris Hani  2018 178 Municipal 

CH-IY24 Lower Seplan EASTERN CAPE Chris Hani  2018 401 Municipal 

CH-IY25 Rwantsana EASTERN CAPE Chris Hani  2018 285 Municipal 

CH-IY26 Qolweni EASTERN CAPE Chris Hani  2018 116 Municipal 

CH-IY27 Zingquthu EASTERN CAPE Chris Hani  2018 215 Municipal 

CH-IY28 Halalane EASTERN CAPE Chris Hani  2018 64 Municipal 

CH-IY29 Ndungwana EASTERN CAPE Chris Hani  2018 69 Municipal 

TSOLWANA LM, CHRIS HANI 

CH-TS01 Lower Zangqokhwe (PF) EASTERN CAPE Chris Hani 2015 37 Municipal 

CH-TS02 Upper Zangqokhwe (PF) EASTERN CAPE Chris Hani  2016 138 Municipal 

CH-TS03 Cimezile EASTERN CAPE Chris Hani  2016 226 Municipal 

CH-TS04 Nonibe EASTERN CAPE Chris Hani  2016 344 Municipal 

CH-TS05 Thornhill EASTERN CAPE Chris Hani  2016 368 Municipal 

CH-TS06 Ensame EASTERN CAPE Chris Hani  2016 269 Municipal 

CH-TS07 Machibini EASTERN CAPE Chris Hani  2016 419 Municipal 

CH-TS08 Yonda EASTERN CAPE Chris Hani  2016 295 Municipal 

CH-TS09 Madakeni EASTERN CAPE Chris Hani  2016 576 Municipal 

CH-TS10 Lower Didimana EASTERN CAPE Chris Hani  2016 203 Municipal 

CH-TS11 Mitford EASTERN CAPE Chris Hani  2017 75 Municipal 

CH-TS12 Zola EASTERN CAPE Chris Hani  2017 149 Municipal 

CH-TS13 Imvani EASTERN CAPE Chris Hani  2017 32 Municipal 

CH-TS14 Khayelethu EASTERN CAPE Chris Hani  2017 11 Municipal 

CH-TS15 Baldpoint EASTERN CAPE Chris Hani  2017 32 Municipal 

CH-TS16 Eaderley EASTERN CAPE Chris Hani  2017 119 Municipal 

CH-TS17 Khwezi EASTERN CAPE Chris Hani  2017 62 Municipal 
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REF. 
NUMBER LOCATION PROVINCE DISTRICT MUNICIPALITY PROJECT DATE 

NO. POUR FLUSH 
UNITS INSTALLED 

FUNDING 
SOURCE 

CH-TS18 Springroove EASTERN CAPE Chris Hani  2017 84 Municipal 

CH-TS19 Thembalethu EASTERN CAPE Chris Hani  2017 1 Municipal 

CH-TS20 Tylden EASTERN CAPE Chris Hani  2017 125 Municipal 
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Figure 7: Pour flush installations in South Africa as of August 2018 
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3.1.1 Pilot units by Envirosan 

Envirosan has to date installed upwards of 150 pilot pour flush and low flush units in various 

municipalities throughout South Africa. Most of these units were installed in municipalities as 

demonstrations for government officials wanting to see the technology in action. The hope is that 

these units will demonstrate the technology to communities that are unfamiliar with it so that they 

can adopt it. There are demonstration units in every province in South Africa.  

3.2 Discussion on uptake of the technology over the first 7 years 

Considering all installations of the pour flush since the initial WRC work to develop the technology for 

South Africa, uptake has steadily grown. Pour flush toilets have grown from an idea to a specified 

technology in government tenders over a relatively brief period, representing a small shift in the 

binary thinking of most officials in the country. The increasing uptake in South Africa is likely the result 

of a number of factors, including but not limited to: backing of the technology by businesses, such as 

Envirosan and Cemforce, who have invested considerable amounts of time and funding in marketing; 

some success of demonstration projects; and simply the need to find alternative solutions where the 

old ways of doing things have proven unsuccessful or unacceptable.  

There are a few different ways to look at the degree of uptake of pour flush toilets in South Africa. 

Figure 8 displays the number of domestic pour flush toilets installed between 2011 and 2018. As 

shown in Figure 9 the total number of pour flush units in South Africa at the end of 2018 was 

approximately 16,466. Adoption of pour flush toilets has steadily risen since the initial pilots and 

demonstration projects. While the initial increase represents larger demonstration projects by the 

WRC, there is a good mix of installations in 2016 and 2017 that were also municipal-funded, as well as 

all projects happening in 2018. This is demonstrated in Figure 10 and Figure 11. Outside of KwaZulu-

Natal and Eastern Cape, only one other municipally-funded project is known: the current project in 

Hopetown in the Northern Cape, which includes 375 households. There has been, however, 

considerable uptake of low flush technology, particularly in the Western Cape, but this is not included 

in this discussion. 

Furthermore, the spread of pour flush toilets spatially is shown in Figure 12. This graph demonstrates 

how pour flush toilets have spread from the first demonstration in Msunduzi Local Municipality in 

KwaZulu-Natal to 14 different municipalities in 5 provinces. This graph does not account for the 

dominance of particular provinces or municipalities, but it does demonstrate that information about 

pour flush toilets is gradually being disseminated to a wider audience of provincial and municipal 

officials across South Africa. In 5 provinces in South Africa, there is an opportunity for decision makers 

to witness a relatively large scale installation of pour flush toilets in their province and possibly even 

in their municipality. While this only includes relatively large installations of pour flush toilets, it does 

not account for the fact that Envirosan has also installed single demonstration units across all 

provinces in South Africa, providing even more access for decision-makers to see this technology in 

action.  
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Figure 8: Number of domestic pour flush units installed per year throughout South Africa 

 

 

Figure 9: Cumulative numbers of domestic pour flush toilets in South Africa since the first 
installations in 2011 
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Figure 10: Funding sources for various domestic pour flush projects in South Africa 

 

Figure 11: Percentage of domestic pour flush installations in South Africa funded by 
municipalities 

 

 

Figure 12: Spread of larger-scale pour flush toilet installations across provinces and 
municipalities in South Africa over time 

No. provinces 

with pour flush 

installations 
No. municipalities with 

pour flush installations 
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Though single demonstration units are still under construction as necessary by companies promoting 

the technology, large-scale demonstrations of pour flush toilets plateaued in 2017 at 1180. These 

demonstrations were carried out in 5 provinces: most prominently in Eastern Cape and KwaZulu-Natal 

but also in Northern Cape, Mpumalanga, and Western Cape. Municipalities began taking the initiative 

to fund pour flush projects in 2015, four years after the initial small-scale pilot projects in KwaZulu-

Natal. Figure 13 shows the growth of municipal-funded pour flush projects from 2015 to 2018, 

demonstrating relatively constant growth of the technology since the demonstrations. A linear curve 

has been fitted to this data to project the continued growth of pour flush implementation in South 

Africa over the coming years. This projection is shown to year 2031 in Figure 14. It is important to note 

that this trajectory will be greatly impacted by a number of things including: pace of backlog-

eradication programmes with other technology options; the success of pour flush toilets; effectiveness 

of marketing; and technical capacity of municipalities to specify pour flush toilets. 

 

 

Figure 13: Cumulative number of municipal-funded domestic pour flush installations over 
time 

 

 

Figure 14: Projected growth of pour flush toilets based on growth between 2015 and 2018 
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The municipal-funded pour flush projects are made up of a mix of municipalities which received initial 

pilot projects and those that did not. To date, the only two municipalities that have large-scale 

demonstrations and municipal-funded initiatives are eThekwini Municipality and Chris Hani District 

Municipality. eThekwini received 90 pour flush demonstration units in an RDP development in 

Oakford. eThekwini has also installed units on their own initiative in Molweni (75) and Marianhill (100). 

These were installed in the same year as the Oakford demonstration units, and therefore, it does not 

appear that the Oakford demonstration units impacted the decision making on the 

Molweni/Marianhill project. Chris Hani District Municipality had a total of 12,396 pour flush toilets in 

July 2018, 95 percent of all pour flush toilets in the Eastern Cape. Only 150 of these units were 

demonstration units installed in 2016, thus demonstrating a significant investment by Chris Hani DM 

in pour flush toilets. Aside from Chris Hani and eThekwini, the following municipalities received large 

scale demonstrations but have not yet specified pour flush toilets in their municipal sanitation 

programmes: Amathole DM, Amajuba DM, Mkhondo DM, Chief Albert Luthuli DM, Joe Gqabi DM, and 

!Kheis DM. 

Equally interesting and important is the number of municipalities that have pursued pour flush 

without having received a large-scale demonstration project. These projects include a large scale 

project (1650) in Ilembe District Municipality; 375 units installed in Hopetown (Northern Cape) in 

2018; and 240 units installed in OR Tambo DM (Eastern Cape) in 2016.  

4 Introduction to data collection locations 

This section provides a description of the various projects and locations where data was collected from 

households. This provides context to the data reported in the following section and describes specific 

challenges encountered in the various locations. A summary of the locations and data points collected 

is provided in Table 2. 

Table 2: Summary of household data collection 

Project location Household 
Interviews 

PF 
Inspections 

Sludge 
measurements 

Vulindlela, KZN 10 10 3 

Amajuba District Municipality, KZN 101 99 66 

Jerseyvale, Eastern Cape 95 95 68 

Bongolethu, Eastern Cape 129 129 34 

Mt Fletcher, Eastern Cape 68 68 5 

Mkhondo and Chief Albert Luthuli DMs, Mpumalanga 60 60 51 

Mariannhill and Molweni, KZN 38 38 17 

Oakford, KZN 29 29 9 

Ilembe DM, KZN 24 24 0 

Thornhill, Eastern Cape 41 41 0 

tƻǊǘ {ǘ WƻƘƴΩǎΣ 9ŀǎǘŜǊƴ /ŀǇŜ 44 44 16 

OVERALL 639 637 269 
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4.1 Msunduzi LM, KwaZulu-Natal 

A number of units were built during the initial pour flush development near Pietermaritzburg (KZN), 

including 15 in Msunduzi Local Municipality and 5 in Richmond Local Municipality. At the time of the 

assessment, these units were 8 years old and thus represent the longest-term installation and test for 

the success of pour flush toilets. These projects included mostly households as well as one church and 

one primary school. The construction also included a mix of double and single pit systems, though 

double pit systems were most common. Of the units in the Msunduzi area, 10 were visited and 

assessed. One has since been demolished and 2 were not locatable. Furthermore, one unit installed 

at a church was locked during the visit, and the lock appeared rusted, suggesting that the toilet had 

not been in use for some time. All 10 where inspections and interviews were carried out are all still in 

use.  

 

Figure 15: Pour flush unit in Msunduzi 
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Figure 16: Dirty pour flush toilets in Msunduzi 

 

  

Figure 17: Unit in Azalea before (left) and after (right) upgrade to low flush unit 
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Figure 18: Pedestal from demolished unit in Msunduzi 

 

4.2 Nellieville, Amajuba DM, KwaZulu-Natal 

The first set of data was collected in Nellieville, Amajuba District Municipality (KZN), as this was the 

site of the first medium scale installation of pour flush toilets in South Africa. The 150 units were built 

in 2015 by PID and local sub-contractors, through funding from the Department of Science and 

Technology (DST) (in partnership with the WRC). This data collection exercise not only provided a large 

data set (101 interviews in total) but also provided an initial test of the data collection materials and 

logistical challenges. One challenge in this area was locating the pits for measurements as well as 

uncovering them, as the pits were covered by a layer of soil which had subsequently been covered by 

grass. Local labour was hired for this purpose, but this did demonstrate that opening pits for 

measurements could potentially require more time than initially anticipated. From this experience the 

goal for each subsequent site visited was to collect pit measurements at only half of the toilets 

assessed. 

Furthermore, this set of data demonstrated some areas in which the survey was lacking. For instance, 

some questions with a list of possible answers did not include some common answers and thus these 

were added in later versions of the survey. On the question about water usage for flushing, more 

options were added to the volumes of water used in order to better capture the variety of reported 

answers. 

Overall, usage of the pour flush toilets in Nellieville is high, though many users expressed a lack of 

knowledge about how the toilets actually work. Some were unaware that they had two pits, let alone 

that they could switch the pipework once the one pit filled up. One additional concern was the small 
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number of users who had converted their toilets to full flush toilets, when the leach pits have not been 

designed for full flush toilets. The water usage in these toilets is undoubtedly higher. 

   

Figure 19: Standard pour flush units in Nellieville 

 

 

Figure 20: Excess soil and grass removed from pit cover slab for opening 
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Figure 21: Worker removing pit cover slab for measurements 

 

4.3 Jerseyvale, Eastern Cape 

In 2016, 150 twin pit pour flush toilets were constructed in Jerseyvale in Amathole District Municipality 

in the Eastern Cape, as part of the initial medium-scale WRC pilot project. The top structures were 

built of precast concrete panels, and the leach pits were built with precast concrete rings. 

Handwashing units were made using 2-litre bottles and installed on the outside of the toilet cubicles. 

Reported usage of the pour flush toilets was relatively high, with 86% of households (82/95) saying 

that their pour flush is in use. Seventy-six percent of households have another toilet on site, with a 

vast majority reporting this as a home-built pit toilet. In general, those who do not use their pour flush 

toilet are waiting for their pit toilet to fill up first. 
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Figure 22: Typical pour flush construction in Jerseyvale 

  

Figure 23: Typical leach pit design in Jerseyvale 

 

4.4 Bongolethu, Chris Hani DM, Eastern Cape 

The Bongolethu area in the Chris Hani District Municipality has 597 pour flush units that were all built 

ƛƴ нлмрκнлмсΦ aƻǎǘ ƻŦ ǘƘŜǎŜ όпптύ ŀǊŜ ǎƛƴƎƭŜ Ǉƛǘ ǳƴƛǘǎ ōǳƛƭǘ ōȅ /ŜƳŦƻǊŎŜ όǘƘŜ ά/ŜƳŦƭǳǎƘέύΣ ǿƘƛƭŜ мрл 

are twin pit systems also built by Cemforce but through funding from the DST (in partnership with the 

WRC). In this area, the single and twin pit units are evenly spread throughout the community, and the 

units are much closer together than in other areas. This made travelling between households efficient. 
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Despite some resistance from participants (Xhosa-speaking) to talk with the researchers (Zulu-

speaking), people were generally cooperative and there were no barriers to understanding the 

questions and answers. 

The Cemflush single pit units are built such that the top structure sits directly above the pit. Despite 

there being a slab extending from the back of the toilet, there is no access point to the pit without 

removing the pedestal. The long-term plan with these units is for the entire top structure to be moved 

to another location on the property when the pit fills up. This may not be sustainable in the long run 

as space becomes more limited. Additionally, if households prefer to have their pit emptied, they must 

either remove the pedestal or break the slab at the back of the toilet. From a data collection point of 

view, this meant that the researchers could not measure sludge depth without damaging (and 

subsequently repairing) the toilet slab. Thus, it was decided that only twin pit systems in Bongolethu 

would be measured, as the cover slabs were easily accessible. 

In some parts of Bongolethu, leach pits become flooded during large rain storms. In certain instances, 

this had led to overflowing pits. One householder complained about their pit overflowing, only to 

discover when the cover was removed that the pit was completely full. Luckily, this unit was a twin pit 

system and the research team assisted in switching the pipework. However, it is clear that many 

householders were not aware of the maintenance needs of pour flush and, furthermore, many do not 

feel that they should be responsible for maintenance needs such as switching the pipework, emptying 

the pits, or moving the top structure.  

 

  

Figure 24: Standard pour flush unit in Bongolethu 
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Figure 25: Single pit (left) and twin pit (right) pour flush units with pit cover slabs 

 

Figure 26: Household tap installed adjacent to pour flush unit 
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Figure 27: Decorated pour flush unit in Bongolethu 

 

 

Figure 28: Researchers assisting a householder to switch to the unused pit 
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4.5 Mt Fletcher, Eastern Cape 

In 2017, 122 pour flush toilets were built in Mt Fletcher in Joe Gqabi District Municipality as part of a 

WRC project. The toilets installed here utilised goose neck shaped p-traps made of fibreglass, following 

more closely the p-trap design used during the initial WRC research project. The cubicles in this project 

were larger than typical household systems in order to accommodate an indoors handwashing station. 

The outlet pipe from the handwashing basin is directed into the bucket of flushing water to encourage 

water recycling. During construction of these units, the groundwater level in the area was high, and 

this was confirmed during the monitoring visits, in which many pits were full of groundwater.  

  

Figure 29: Typical pour flush installation in Mt Fletcher, complete with handwashing basin 

  

Figure 30: Top structures built at Mt Fletcher 
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Most households with pour flush toilets in Mt Fletcher also have multiple other toilets on site, which 

has led to overcrowding of relatively small yards, as shown in Figure 31. At the time of construction, 

most households in the project had an unimproved pit toilet on site and the pour flush was the second 

toilet constructed. During monitoring, it was confirmed that most households received new VIP toilets 

since the 2017 construction of pour flush toilets. This municipal programme led to confusion among 

some householders as to whether they should be using the pour flush toilets. Only 40% of interviewed 

households (27/42) indicated that their pour flush toilet is currently in use. Eight households said that 

they were waiting until their pit toilet filled up to start using either of the new toilets, as one household 

reported that pit toilets were emptied by the municipality in 2016 for free. Furthermore, a few 

households reported water challenges and a lack of motivation to fetch water for flushing.  

 

Figure 31: Three toilets installed for one household, thus overcrowding the household yard 

 

4.6 Mkhondo and Chief Albert Luthuli, Mpumalanga 

In 2016, the WRC funded 129 pour flush toilets in Mkhondo Local Municipality and 129 pour flush 

toilets in Chief Albert Luthuli Local Municipality, both located in Mpumalanga province. These toilets 

were also part of the second round of domestic installations carried out by the WRC, in addition to Mt 

Fletcher described above. All households in this project are located in rural areas where water is either 

supplied by a borehole or delivered by a tanker. This installation utilised twin pits, with the same larger 

structure and handwashing system used at Mt Fletcher. 
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Figure 32: Typical pour flush installation in Mkhondo/Chief Albert Luthuli 

All interviewed households in Mpumalanga reported that their pour flush toilet is in use, which is 

consistent with the apparent reliability of water. No families indicated that they ever go without 

water, despite the primary sources of water being communal taps, boreholes, surface water, and 

delivery by tankers. Furthermore, unlike in Mt Fletcher, only 22% of interviewed households indicated 

that they have another toilet on site, all of which ware home-built pit toilets.  

 

4.7 Mariannhill and Molweni, eThekwini, KwaZulu-Natal 

In 2016, 175 single pit pour flush units were installed in Mariannhill and Molweni (Wards 9 and 14) in 

eThekwini (KZN). This was a municipal programme in which Rocla and Conloo were contracted for 

construction. The toilets are scattered over the wards, but as Envirosan was involved in the 

construction an Envirosan representative assisted the researchers to locate the units. Though these 

are single pit systems, the pits are offset from the superstructures, unlike the Cemflush version 

described above. This meant that the researchers could open some pits to take measurements. Data 

was collected from only 38 households here due to the difficulty of locating the pour flush toilets. 
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Figure 33: Standard pour flush unit in Mariannhill 

 

 

Figure 34: Unit in Mariannhill with child friendly seat 
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Figure 35: Pit cover slabs and a leak from the pit 

 

4.8 Oakford, eThekwini, KwaZulu-Natal 

In 2016, an RDP housing area was constructed in Oakford, north of Durban (KZN). The specified 

technology for these units was pour flush toilets, located inside the home, complemented by a 

greywater recycling system. PID constructed the first 90 units and trained a local contractor to finish 

the remaining units.  

This is an interesting case study, given that this was a brand new housing development where each 

household has only one sanitation system. Although the choice of the system was approved by 

community representatives prior to commencement (after seeing pour flush toilets in Edendale), 

residents later complained that they did not get full flush toilets with cisterns in their new houses. 

eThekwini had been unwilling to provide full waterborne sanitation due to the high cost, and to the 
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fact that the area was subject to water supply constraints. Thus, even with pour flush toilets which 

use less water, some householders are forced to use public mobile toilets provided by the 

municipality.  

During data collection, some challenges were faced with locating pits and measuring sludge depth. 

Firstly, householders were not present during the construction of their toilets and did not know where 

the pits were located. The markers set in place to indicate the pit locations had been removed. Some 

pit covers were covered as deep as 500 to 700 mm by soil after site landscaping was done subsequent 

to the completion of the toilets. In other cases, households have paved over their pits due to a lack of 

knowledge about the pit location, making the pits inaccessible without breaking the pavement. 

During data collection, it was especially difficult to find people in this area to interview, as many were 

at work. This was a challenge in many areas and is simply the result of collecting data during normal 

working hours. 

 

Figure 36: Pour flush unit in Oakford 

 

 

Figure 37: New pedestal and cistern installed at Oakford (full flush conversion) 
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4.9 Ilembe District Municipality, KwaZulu-Natal 

In 2017, 1 650 pour flush units were built in the Ilembe District Municipality. This includes 550 each in 

Ndwedwe, Maphumulo, and Mandeni. After struggling to make contact with the councillors, 

researchers visited 10 houses in Maphumulo and 14 houses in Mandeni for a total of 24 in Ilembe DM. 

Most of the municipality consists of rural settlements with dispersed settlements. Large distances 

between houses made data collection inefficient. The area does not have a potable water supply. 

There are pipes in the ground and communal standpipes, but water has not yet been made available. 

Thus, people fetch water from the local river for domestic use. The lack of water supply in the area 

means that households with pour flush toilets often resort to open defecation. This is not good for 

public health ŘǳŜ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǊŜƭƛŀƴŎŜ ƻƴ ǘƘŜ ƭƻŎŀƭ ǊƛǾŜǊ ŦƻǊ ŀƭƭ ƘƻǳǎŜƘƻƭŘ ǳǎŜǎΣ ƛƴŎƭǳŘƛƴƎ 

consumption, and the location of the settlement in a valley with large catchment areas on both sides. 

Open defecation likely leads to pollution of this water source and can contribute to diarrhoeal disease 

in the area. It would be far better for householders to use VIP toilets than to resort to open defecation. 

 

 

Figure 38: Photo of the valley at Maphumulo 

 

Two types of pour flush toilets were constructed in this area. All toilet structures are built of precast 

concrete, and the toilets are either connected to a septic tank and soak pit or pits lined with concrete 

blocks. Some toilets have an external water tank connected to the cistern in the toilet, but these tanks 

are not full since there is no water supply. Cisterns were installed by the contractor even though there 

is no water in the area. This was a decision made by the municipality, due to future plans to connect 

the area to a water supply. 
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Approximately 50% of people in the area were not yet using their pour flush toilets for different 

reasons, including: 

1) Some say they are still using VIP toilets and they will only switch to the pour flush toilet 

when their VIP is full. 

2) Some use the bush (open defecation) since they are not used to the toilets and do not have 

a piped water supply. 

  

Figure 39: Standard pour flush unit in Maphumulo 

  

Figure 40: Single pit units in Maphumulo 
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Figure 41: Septic tank + soak pit pour flush unit in Maphumulo 

 

 

Figure 42: Access road in Maphumulo 

 

4.10 Thornhill, Eastern Cape 

In 2016, Cemforce constructed 368 single-pit pour flush (Cemflush) toilets as part of a municipal 

sanitation programme in Thornhill, located in the Chris Hani District Municipality in the Eastern Cape. 

These toilets have the typical Cemflush construction, with the top structure located directly above the 
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single pit. Usage of pour flush toilets in Thornhill was relatively low, with only 40% of interviewed 

households (16/41) confirming that the pour flush toilet is in use. In some cases, this was due to the 

presence of old pit toilets on site, and in others, this was due to lack of water or dissatisfaction with 

the construction.  

  

Figure 43: Typical pour flush toilet in Thornhill 

 

4.11 tƻǊǘ {ǘ WƻƘƴΩǎΣ 9ŀǎǘŜǊƴ /ŀǇŜ 

Lƴ нлмсΣ нпл ǎƛƴƎƭŜ Ǉƛǘ ǇƻǳǊ ŦƭǳǎƘ ǘƻƛƭŜǘǎ ό9ŀȊƛŦƭǳǎƘύ ǿŜǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ tƻǊǘ {ǘ WƻƘƴΩǎ ƛƴ ǘƘŜ 9ŀǎǘŜǊƴ 

Cape as part of an OR Tambo DM sanitation project. These single pit toilets have off-set single pits. 

Ninety-one percent (40/44) of householders interviewed said that their pour flush toilet was in use. 

This is a positive outcome, especially given that the primary water sources in the area are communal 

taps and rainwater (for houses located too far from communal taps). Though 64% of interviewed 

households said that they sometimes do not have water, the households demonstrated resilience, 

with 7 saying they use greywater to flush and 5 saying they use rainwater to flush.  
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Figure 44: Typical pour flush toilet in Port St John's 

 

 

Figure 45Υ {ƛƴƎƭŜ ƭŜŀŎƘ Ǉƛǘ ƛƴ tƻǊǘ {ǘ WƻƘƴΩǎ 
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5 Results 

This chapter presents the general outcomes of the study across all communities visited. Case studies 

from each location are provided in the appendices and can be utilised by municipalities to assess the 

success of pour flush toilets in their specific location. As shown above, data was collected at 629 

households in 11 project locations, distributed between three different provinces. This included a 

mixture of single pit and twin pit systems, municipal and pilot projects. Any low flush or full flush 

toilets included in the assessment were those that were converted by the householders.  

Table 3: Toilet types in each area surveyed 

Location 
Pour 
flush 

Low flush 
(converted) 

Full flush 
(converted) 

Single pit Twin pit 

Vulindlela, KZN 8 2 0 3 7 

Nellieville, Amajuba District 
Municipality, KZN 

95 2 4 0 101 

Jerseyvale, Eastern Cape 95 0 0 0 95 

Bongolethu, Eastern Cape 123 4 2 88 41 

Mt Fletcher, Eastern Cape 68 0 0 0 68 

Mkhondo and Chief Albert 
Luthuli DMs, Mpumalanga 

59 0 1 0 60 

Mariannhill and Molweni, KZN 38 0 0 38 0 

Oakford, KZN 16 11 2 1 28 

Ilembe DM, KZN 17 7 0 24 0 

Thornhill, Eastern Cape 40 0 1 41 0 

tƻǊǘ {ǘ WƻƘƴΩǎΣ 9ŀǎǘŜǊƴ /ŀǇŜ 44 0 0 44 0 

TOTAL 603 26 10 239 400 

5.1 Use of pour flush toilets 

Overall, usage of pour flush toilets was high, with 84% (537/639) of households reporting that their 

pour flush toilet was in use. In a majority of communities, this percentage was in excess of 90%; 

however, in both Mt Fletcher (n=68) and Thornhill (n=41), reported usage was only 39%, as shown in 

Figure 46. When considering usage, it is important to note that data collection may have been biased 

towards households that were using their pour flush toilets, even though fieldworkers were asked to 

conduct household interviews even if the toilets were not in use. For example, during the first visit to 

Ilembe DM, only households using their toilet were interviewed. Thus, the relatively large number of 

households visited that were not using their toilets is not included in the data below. It is estimated 

that during the first visit to Ilembe DM, 10 out of 20 of the households visited were not using their 

pour flush toilets due to water shortages in the area. 
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Figure 46: Usage of pour flush toilets in each area surveyed 

 

5.1.1 Other toilets on site 

Households were asked to report on whether they had other toilets at their house, which was 

confirmed during inspections. ¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƘŜƭǇŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǇŜƻǇƭŜΩǎ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǇƻǳǊ 

flush toilets and behaviours around usage. Overall, 56% of households (304/547) have another type 

of toilet on their property. This was most often a home-built pit toilet (38%), but also included VIP 

toilets (15%) and full flush toilets (3%). Of those who have another toilet on site, 49% (149/304) said 

that they use the pour flush toilet 100% of the time. In many cases, households with pour flush and a 

dry sanitation option resort to using the dry sanitation option when there is no water available.  

This reality varied widely across the different project locations visited, as shown in Figure 47. Mt 

Fletcher was the community with the highest percentage of households with more than one toilet on 

site, and the majority of those were VIP toilets. Large percentages of households in Amajuba, 

Jerseyvale, and Thornhill also had other toilets on their property, though the majority of those were 

home-built pit toilets. As discussed above, use of pour flush toilets in Mt Fletcher and Thornhill was 

relatively low, which could be partly due to the availability of other options on site, compounded with 

water scarcity. 
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Figure 47: Households with other toilets on site, for each location 

 

5.1.2 tŜƻǇƭŜ ǿƘƻ ŘƻƴΩǘ ǳǎŜ ǘƘŜ ǘƻƛƭŜǘ 

Participants were asked to report on any household members who do not use the pour flush toilets in 

order to understand ways in which pour flush toilets exclude users. Overall, 34% (184/547) of 

respondents said that there are people in their household who do not use the pour flush toilet. As 

shown in Figure 48, babies, children, and adults are the most likely to not use the pour flush toilet. For 

babies and children, this is usually because they are too young to use the toilet properly. Some children 

may be big enough to use the toilet, but they do not want the responsibility of filling a bucket and 

carrying water to the toilet. Most adults who do not use the pour flush toilet do so out of preference 

for their other options (usually VIP), unwillingness to carry water to the toilet, or the fact that they can 

see their faeces before they flush the toilet. Typically, lack of use among elderly users is due to 

ergonomics of the pedestal (i.e. too low to sit comfortably on) or unwillingness or inability to carry 

water to the toilet. 

 

Figure 48: Householders that do not use the pour flush toilet 
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5.2 User feedback on the technology 

In general, pour flush toilets are widely accepted among the communities visited in this study, with 

87% (476/547) users saying that they would recommend pour flush toilets to other people. The main 

reasons that people like pour flush toilets are presented in Figure 49. Notably, 64 users (12%) said that 

there is nothing they like about pour flush toilets. This appears consistent with the percentage (~13%) 

of people who said that they would not recommend pour flush toilets to other people. The results in 

Figure 49 and Figure 50 paint similar pictures about what is preferable about pour flush toilets, with 

responses commonly focusing on safety, ease of use, cleanliness and lack of odours. Interestingly, a 

relatively large percentage of respondents also said that they would recommend pour flush toilets 

because they are άōŜǘǘŜǊ ǘƘŀƴ ±Lt ǘƻƛƭŜǘǎέΦ 

 

Figure 49: What do householders like about pour flush toilets? 

 

 

Figure 50: Responses from users about why they would recommend pour flush toilets 
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Similarly, users were asked what they do not like about pour flush toilets, and the most consistent 

feedback was that refilling the bucket for flushing was too difficult (186/547; 34%). This is important 

feedback, because while many users appreciate that the use of water for flushing makes pour flush 

toilets better than VIPs, others do not think that the effort is worth the benefits. Further, some people 

ǎŀƛŘ ǘƘŜȅ ǿƻǳƭŘ ŎƻƴǎƛŘŜǊ ƛƴǎǘŀƭƭƛƴƎ ŀ ŎƛǎǘŜǊƴ ǘƻ ŎƻƴǾŜǊǘ ǘƘŜƛǊ ǘƻƛƭŜǘ ƛƴ ƻǊŘŜǊ άǘƻ ƳŀƪŜ ƛǘ ŦƭǳǎƘŀōƭŜέΦ This 

suggests that some people do not see the pour flush system as a flushing toilet, despite the reality 

that water is used to flush human waste away. It appears that some people believe a toilet is only 

flushable if the flushing is not done manually (i.e. with a jug or bucket). The next most common aspect 

that people do not like is that there is not enough water in the community for pour flush toilets to be 

successful (7%).  

 

 

Figure 51: What do users dislike about pour flush toilets? 

When asked whether they would recommend pour flush toilets to other people, 76 users (14%) said 

that they would not recommend pour flush toilets. When asked why they would not recommend pour 

flush toilets, responses generally echoed those aspects of pour flush toilets disliked by users, shown 

above. Of those who would not recommend pour flush toilets, 46% gave the reason that it is too much 

work to refill the bucket, and 28% said that it cannot be used when there is no water. The dependence 

on water is also the reason 16 users said in their final comments that they prefer pit toilets over pour 

flush toilets. The majority of these users (13) came from Bongolethu. As shown above, only a limited 

number of households in Bongolethu have other toilets on site, which means that an unreliable water 

supply leaves them with no alternative for sanitation during water shortages. 
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5.2.1 Variations in user feedback based on participant characteristics 

Responses were assessed based on the gender and age of the participants in order to determine 

ǿƘŜǘƘŜǊ ǘƘŜǎŜ ǘǊŀƛǘǎ ƛƴŦƭǳŜƴŎŜ ǇŜƻǇƭŜΩǎ ŦŜŜƭƛƴƎǎ ǘƻǿŀǊŘǎ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǇƻǳǊ ŦƭǳǎƘ ǘƻƛƭŜǘǎΦ While 

the differences were very small, some notable differences were observed.  

Most notably when comparing men and women, the only significant difference was that women 

generally demonstrated a higher priority for safety. This was evidenced by the fact that 41% of women 

said they believe pour flush toilets are safer for small kids, as compared to 31% of men. In addition, 

49% of women said that they would recommend pour flush toilets because they are safe, compared 

to 31% of men. Not only do women see pour flush toilets as safe for children; they also recognise the 

impact of having the toilet closer to their household (due to lack of odour), which makes it safer to 

use at night. 

When comparing respondents older than age 50 with those younger than age 50, the most significant 

differences (p < 0.05) ǿŜǊŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΥ άǿƘŀǘ Řƻ ȅƻǳ ŘƛǎƭƛƪŜ ŀōƻǳǘ ǇƻǳǊ ŦƭǳǎƘ ǘƻƛƭŜǘǎΚέ 

As shown in Table 4, those respondents above the age of 50 generally like pour flush toilets more than 

those below 50, with over 50% saying they dislike nothing about pour flush toilets. The only issue that 

was pointed out significantly more by those over 50 is that the pedestal is not comfortable, which 

highlights the need to design sanitation hardware that is accommodating to people of all ages and 

abilities. Further, though only two respondents said that they would change the pour flush toilet by 

making the pedestal bigger, both of these respondents were older than 50 years of age. Respondents 

below age 50 were significantly more critical of the need to refill the bucket with water and also the 

fact that they see their faeces in the toilet bowl before flushing.  

 

Table 4: Responses to the question "what do you dislike about pour flush toilets" which 
were significantly different between users older and younger than 50 years old 

 Age <50 Age >50 p-value 

Refilling bucket is too difficult 39.2% 24.4% 0.0004 

Seeing my faeces before I flush 15.3% 8.46% 0.0220 

Pedestal is not comfortable to use 2.10% 5.47% 0.0359 

Nothing 39.5% 54.2% 0.0009 

5.2.2 Variations in user feedback based on project  

Another way to consider variations is by looking closely at the differences based on various project 

characteristics (e.g. location, single/double pit, municipal or pilot project). To assess overall 

satisfaction with the technology, it is useful to look at how many households would recommend the 

technologies to others as well as those that stated they either like or dislike nothing about pour flush 

toilets. Figure 52 presents the percentages of households that would recommend pour flush toilets to 

others, based on location and excluding Msunduzi and Ilembe due to low sample sizes. Figure 53 

presents the percentages of each community that like or dislike nothing about pour flush toilets.  
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Figure 52: Percentage of households that would recommend pour flush toilets, by location 

 

  

Figure 53: Percentages of users in each location that like (left) or dislike (right) nothing 
about pour flush toilets 

The above figures suggest that the most positive experiences with pour flush toilets have been in the 

two projects in Mpumalanga province and the early large-scale pilot in Nellieville (Amajuba DM, KZN). 

Both Nellieville and Mpumalanga had 100% recommendation rates, which is significantly higher than 

the overall rate of 88% (p < 0.00001). Furthermore, Mpumalanga residents had significantly lower 

percentages who like nothing about pour flush toilets (2%, p = 0.0142) and significantly higher 

percentages who dislike nothing about pour flush toilets (75%, p = 0.000013). It is important to note 

that the percentage of households in Mpumalanga who have other toilets on site (22%) is significantly 

lower than the overall average of 48%, which could contribute to the overall satisfaction when 
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compared to the alternative of having no toilet at all. Both of these projects were double pit systems 

implemented as pilot projects.  

On the other hand, Bongolethu (69%, p<0.00001), Thornhill (63%, ǇғлΦллллмύΣ ŀƴŘ tƻǊǘ {ǘ WƻƘƴΩǎ ό80%, 

p=0.0175) all had significantly lower recommendation rates than the overall rate. It appears that 

satisfaction with the project was lowest in Bongolethu, given that a significantly larger percentage 

reported liking nothing about pour flush toilets (25%, p = 0.000366) and a significantly smaller 

percentage reported disliking nothing about pour flush toilets (22%, p < 0.00001). A portion of 

households in BongoƭŜǘƘǳ ŀƴŘ ŀƭƭ ǘƘƻǎŜ ƛƴ ¢ƘƻǊƴƘƛƭƭ ŀƴŘ tƻǊǘ {ǘ WƻƘƴΩǎ ǿŜǊŜ ǇŀǊǘ ƻŦ ƳǳƴƛŎƛǇŀƭ ǇǊƻƧŜŎǘǎ 

that utilised single pit systems. 

In comparing all single pit systems with all double pit systems, the recommendation rate for single pit 

users (77.2%) was significantly lower than the recommendation rate for double pit users (91.7%). It is 

difficult to ascertain the reason behind this difference, since each project and location has its own 

unique characteristics. One aspect that is consistent is that all twin pit systems built were done so with 

donor funding as part of a large-scale pilot, while those with single pit systems are all municipally-

funded programmes. Single pit systems seem to be preferred by municipalities, likely due to the lower 

capital cost, particularly for those with the pit located directly beneath the superstructure. However, 

this short-sighted way of thinking does not consider the long-term maintenance needs of pour flush 

toilets (e.g. pit emptying or relocating the toilet structure). 

The difference in satisfaction between single and double pit system users in Bongolethu community 

was also analysed as a way to ascertain more about single vs. double pit users with everything else 

being the same (e.g. location, contractor). In general, despite recommendation rates being similar 

between the two populations, the satisfaction with the system was higher from those with double pit 

systems as compared to the single pit systems, as shown by the variety of significantly different 

responses shown in Table 5. Given the fact that all of these households are located in the same area 

and their toilets were built at the same time with the same materials and contractors, these 

differences may be due to the different technologies (single vs. double pits).  

It is interesting to point out that a significantly larger percentage of single pit users said that they 

dislike pour flush toilets because they do not have enough water to use them. However, no significant 

difference was observed between single and double pit users on the reliability of their water supply 

or the source of their water (mostly communal or household outside taps). During final comments, 

Bongolethu single pit users were the most likely respondents to say that they prefer pit toilets (13/16) 

and that they fear the pit is too small (6/7). Anecdotally, during site visits, fieldworkers were told by 

single pit users that their pits were full of rainwater due to excessive runoff from a nearby hill. These 

users were worried about this situation and were also unsure what was going to be done to empty 

their pits. 
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Table 5: Significantly different responses from single pit and double pit users in the 
Bongolethu community 

 Single pit Double pit p-value 

Has had difficulties 23.2% 12.8% Not significant: 0.20200  

Likes Less smell 14.6% 35.9% 0.00685 

Cleaner 9.8% 30.8% 0.00320 

Easy to use 11.0% 30.8% 0.00638 

Dislikes ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ǿŀǘŜǊ 29.3% 7.7% 0.00948 

Refilling the bucket is too difficult 51.2% 30.8% 0.04780 

Prefer pit toilet 15.9% 0.0% 0.00945 

Nothing 17.1% 33.3% 0.03999 

 

5.3 Maintenance needs 

5.3.1 Water usage 

Water availability 

Water availability is important to determining water usage, because if there is no water available, no 

water can be used. Overall, a vast majority of households (79%) reported that there are times that 

they go without water, as demonstrated in Figure 54. It is striking to note that in 7 of the 11 

communities visited, over 90% of the householders reported that there are times they go without 

water. Figure 55 presents how frequently householders reported that they go without water. In 

Nellieville, 82% of households reported that they go without water most days in the week. 

Interestingly, as shown previously in Figure 46, usage of pour flush toilets in this community is still 

very high (91%). In Mt Fletcher and Thornhill, all participants reported that they go without water 

periodically. A majority of Mt Fletcher residents (67%) reported that this happens once or twice a 

month, while a majority of Thornhill residents (60%) reported that this happens once a week. As 

described above, these two communities also had very low usage rates compared to the other 

communities. The unreliability of the water supply in the communities visited is characteristic of many 

rural communities throughout South Africa.  
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Figure 54: Percentages of households reporting that there are times they do not have water 

 

 

Figure 55: Reported frequency that areas do not have water 

 

Even when there are water shortages, all people need somewhere to relieve themselves; therefore, 

communities that have waterborne toilets and experience water shortages must have strategies for 

coping when there is no water. Households were asked what they do when there is no water available, 

and the responses varied widely, as shown in Figure 56. While a large portion of households simply do 

not use the toilet and resort to an old pit toilet or the bush, a substantial portion of households (55%) 

indicated that they use an alternative water source, including greywater, rainwater, stored tap water, 

or water from a nearby river. 
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Figure 56: What do you do when there is no water available? 

 

Using greywater for flushing is a strategy of resilience in areas with water shortages, as it reduces the 

burden on already-limited potable water supplies. Therefore, households were asked in general 

whether they use greywater for flushing their pour flush toilet, along with how frequently. Given the 

unreliability of water and the resourcefulness of the communities visited, as shown above, it is not 

surprising that 55% of households interviewed use greywater for flushing at least occasionally. Fifty 

percent of those who use greywater for flushing only use it when there is no water available, but 26% 

use greywater all the time for flushing. In communities where water is scarce, many households 

choose to use their potable water for activities such as cooking, bathing, and cleaning, and then use 

recycled water for flushing. This is a positive practice that should be encouraged in projects where 

pour flush toilets are used. 

Water volumes used for flushing 

This study provided an opportunity to understand how behaviour influences the amount of water used 

to flush urine and faeces in a toilet that, as demonstrated in a controlled study, can be completely 

flushed with 1-2 litres of water regardless of whether newspaper or toilet paper are used. Pour flush 

toilets differ from low flush toilets, in which the volume used is regulated by the size of the cistern and 

the level to which it fills up. With pour flush toilets, users pour in water to flush their waste according 

to their own preference. Figure 57 shows the user-reported volumes used for flushing urine and 

faeces. The median volume used to flush urine is 2 litres, while the median reported volume for faeces 

is 5 litres.  
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Figure 57: Reported volumes of water used for flushing urine (left) and faeces (right) 

 

The fact that the volumes are higher than required for the technology (based on tests) highlights the 

impact of user behaviour in practice. A relatively strong positive correlation (correlation coefficient = 

0.604) was found between reported volume used to flush urine and volume to flush faeces. This 

suggests that users who use the most water for flushing urine would also flush faeces with relatively 

large volumes. For many users, large volumes are used to flush urine down the toilet simply because 

that is the size of the container that they use for flushing. In these cases, each user will take a full 

bucket of water with them to the toilet and then pour it all into the toilet after urinating or defecating. 

During inspections, only 56% of toilets (356/637) had a bucket in the cubicle, confirming that it is 

relatively common for people to carry the bucket with them to the toilets. Furthermore, only 18% of 

toilets had a jug in the cubicle, suggesting that the practice of flushing with a small 1-2 litre jug is not 

common (even though buckets and jugs were often supplied at the handover). Interestingly, the need 

to carry water to the toilet was one of the most criticised aspects of pour flush toilets, which could be 

made simpler by having a large bucket in the toilet cubicle with a smaller jug for flushing. 

5.3.2 Hygiene supplies 

Households were asked about whether or not they purchase toilet paper and handwashing soap as 

their contribution to improving hygiene. Seventy-one percent (386/547) of respondents said that they 

use toilet paper exclusively for wiping when using their pour flush toilet. A further 152 respondents 

(28%) indicated that they use both toilet paper and newspaper for wiping, which is likely due to 

budgetary ŎƻƴǎǘǊŀƛƴǘǎ όǿƘŜƴ ǘƘŜȅ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻƛƭŜǘ ǇŀǇŜǊ ŀƴȅƳƻǊŜΣ ƴŜwspaper is used). Households 

were also asked to report how frequently and in what quantities they purchase toilet paper. Overall, 

households which exclusively use toilet paper for wiping purchase a median of 4.8 rolls per user per 

month. Assuming a cost of R2.00 per roll, this translates to a monthly budget for the household of 

R9.60 per user per month for toilet paper. 










































































































































































































































