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1 Project Overview

Enviromould Product Solutions has been appointed by the Water Research Commission to install Eazisplit
(low flush, urine diverting) toilets at Celinkungu Primary School in the Eastern Cape. Partners in
Development (PID) is responsible for the monitoring and evaluation of this project, as well as providing
training to school staff, janitors, and learners about caring for and using the new toilets. PID’s
contribution to the project includes the following:

e Deliverable 2: Pre-Implementation Survey

e Deliverable 4: Stakeholder workshops and monthly inspections
e Deliverable 5: Post-implementation survey

e Deliverable 6: Policy Brief

The current deliverable (Deliverable 5) provides an overall evaluation of the system based on all data
collected from the baseline evaluation, regular monitoring, and post-implementation evaluation.

2 Methodology

2.1  Project indicators

At the start of the project, key indicators were defined for this project. The indicators were defined to
measure the impact of the project on the sanitation at the school. These indicators related to school
toilet use, school toilet satisfaction, knowledge of WASH, and sanitation operation and maintenance. It
was assumed that the provision of infrastructure and training in the project would lead to positive
impacts on these indicators. Methods for measuring each of the indicators are described in the sections
that follow.

2.2  Baseline and post-implementation evaluations

A baseline evaluation was carried out at the school during construction of the new sanitation system in
order to establish the pre-implementation conditions at the school. Five months after the official
handover a post-implementation evaluation was carried out in a similar manner. Both evaluations
included the following activities:

Rapid paper surveys with learners and educators
Detailed surveys with a group of learners

Detailed interviews with janitor(s)

Detailed interviews with principal and one educator

vk wNE

Inspections of sanitation facilities

The methodology for each activity is described below.
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2.2.1 Rapid paper surveys

Rapid paper surveys were done with all learners and all educators present at the school during the
evaluations. These surveys asked 3 or 4 simple questions about toilet usage for urination and defecation,
satisfaction with the toilets, and handwashing behaviours. The surveys were administered in each
classroom by the fieldworkers, who would read the survey out loud. To accommodate learners with low
literacy, the questions were multiple-choice with visual representations so that learners could easily
identify and circle their answers. These rapid surveys allowed the team to identify the overall usage and
satisfaction with the toilets at the school. The surveys are shown in Annexure A.

2.2.2 Detailed surveys with learners

Surveys were conducted with a selection of learners who consented to participating. These surveys were
conducted one-on-one using a mobile data collection application called Open Data Kit (ODK) Collect. The
surveys included a mix of multiple-choice and free response (audio-recorded) questions. The survey
guestions were selected to gather more information on learners’ level of satisfaction with the school
toilets, their practices around sanitation, and their ideas for things that should be done differently. The
survey is shown in Annexure B.

2.2.3 Interviews with janitor(s)

Interviews were conducted with the current janitor(s). The interviews focused on sanitation cleaning
and management practices, satisfaction with the school’s sanitation, and ideas of things that should be
done differently. At the time of the baseline evaluation, the school had two janitors who had been
employed as part of the Presidential Youth Employment Initiative. Their contracts came to an end shortly
after the official handover of the system, and thus a new janitor was appointed by the project to manage
the toilets. The post-implementation evaluationincluded aninterview with the project-appointed janitor
only. The interview questions are shown in Annexure C.

2.2.4 Interviews with principal and teacher

Interviews were conducted with the principal and one teacher. These interviews were similar to the
interviews conducted with janitors but also included questions about the school’s general approach to
management of school sanitation and plans for the future. This interview included a mix of multiple-
choice and free-response (audio recorded) questions. The principal/teacher interview questions are
shown in Annexure D.

2.2.5 Inspections

As the sanitation systems were very different during the baseline and post-implementation evaluations,
the inspections carried out during the evaluations were also different. The two evaluations are described
below.
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Baseline inspection

During the baseline assessment, the existing sanitation systems were inspected for functionality and
cleanliness. This information was captured on the ODK Collect application and provided insight into the
actual sanitation facilities available to learners before the implementation of this project. The baseline
inspection form is shown in Annexure E.

Final inspection

During the post-implementation evaluation, the data collectors inspected the toilet facilities, collecting
photographs of the system and noting any specific issues in the toilets. This went above and beyond the
data captured during the semi-monthly inspections (detailed below). The final inspection questionnaire
is shown in Annexure F.

In addition, the final inspection included measurement of scum and sludge depth in each chamber of the
septic tank. This was done following the procedure from the Spokane Regional Health District for
inspection of a septic tank. The full methodology is provided in Annexure G. A summary of the method
is provided below.

To measure the thickness of the scum layer, a scum measuring device was created, consisting of a waste
pipe with a 90-degree bend and pipe stub on the end of it. The end of the pipe was inserted through the
scum layer and pulled up until the researchers could feel the bottom of the scum layer. To measure the
sludge depth, a metal stick was used with approximately 1 metre of absorbent material attached to the
bottom end. The end was inserted and held in the sludge for a few minutes before removing it. An
identifiable change in colour was observed on the bottom of the absorbent material. Sludge depth in
the tank was measured from the bottom of the stick to the top of the darkly coloured area. This was
carried out in all three chambers, beginning with the final chamber and ending with the first chamber.

With the internal measurements of the septic tank provided by Ecotanks (the fabricator of the septic
tank), the researchers could calculate the volume of sludge in the septic tank and thus estimate the
sludge accumulation rate in the tank.

2.3  Monthly inspections

In addition to the two detailed evaluations, the school was visited semi-monthly by a fieldworker who
inspected the facilities in detail. These inspections provided swift feedback on any issues in the toilets
and were meant to provide detailed insight into the ongoing requirements of the system. Each of the 15
toilet cubicles was assessed, as well as the urinals, handwashing system, and surrounding areas. The
inspection data was captured on ODK Collect and submitted to PID’s data server. The form used for
monthly inspections is shown in Annexure H.
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2.4  Daily cleaning and reporting

As mentioned above, a janitor was appointed to the school for the duration of this project. The janitor
was tasked with daily cleaning and monitoring of the toilets. The janitor also reported issues in the toilets
to the principal who often reported those issues to PID and/or Enviromould. This provided an additional
level of regular monitoring on the functionality of the system.

2.5 Daily water meter readings

The janitor employed for this project was tasked with cleaning the toilets and reading the water meters
daily. The meter readings were shared on a weekly basis, along with photos of the water meters. The
water meters were arranged such that each one would provide insight into water usage of a particular
component of the toilets. Their locations are shown in the schematic in Figure 1. Water Meter 1
measures municipal water usage by the toilets; Water Meter 2 measures municipal water going into the
storage tank which is primarily used for handwashing; and Water Meter 3 measures water from the tank
that is used for flushing the toilets during a water cut. During a municipal water cut, the open valves in
Figure 1 should be closed, and the closed valves should be opened, allowing the backup supply in the
tank to be used for flushing the toilets.
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Figure 1: Location of water lines, water meters, and valves (operation when municipal supply is

3 Results

A summary of results for each indicator is provided in Table 1.
improvements in terms of toilet use and satisfaction. The results are discussed in more detail below.

The results show considerable

Partners in Development

December 2022



Celinkungu PS Eazisplit — Deliverable 5: Post-Implementation Survey Page | 6

Table 1: Summary of results of key project indicators at baseline and post-implementation evaluations

Indicator Description Data source/ methodology Baseline Post-implementation
SCHOOL TOILET USE
Learners using toilets for urination Percentage Rapid paper surveys 29% 100%
Learners using toilets for defecation Percentage Rapid paper surveys 32% 99%
Teachers using toilets for urination Percentage Rapid paper surveys 19% 100%
Teachers using toilets for defecation | Percentage Rapid paper surveys 19% 100%
SCHOOL TOILET SATISFACTION
Level of satisfaction, staff % who don’t like them Rapid paper surveys 100% 0%
Level of satisfaction, learners % who don’t like them Rapid paper surveys 92% 1%
Seat height appropriateness % who say “perfect height” Detailed surveys with learners 28% 92%
Seat width appropriateness % who say “perfect size” Detailed surveys with learners 33% 96%
KNOWLEDGE OF WASH
Importance of Sanitation % learners who think sanitation is | Detailed surveys with learners 61% 72%

important to learning

SANITATION O&M

Toilet paper available Yes/no Interviews with staff and No Yes
detailed surveys with learners

Frequency of cleaning toilets Times/week Interviews with staff 0 2-4

Perceived frequency of cleaning % of learners saying once a day Detailed surveys with learners 0% 80%

toilets or more

Toilet water usage Litres/day, flushing and Daily water meter readings 0 831
handwashing

Cleanliness of toilets Average % of cubicles rated as Semi-weekly inspections 0% 93%
“clean” during inspections

Functionality of toilets No. functional toilets All inspections 3 15

RR spent on O&M of toilets Rands/month Interviews with staff RO RO*

No. visits by plumber/outside help #/month Interviews with staff 0 0

Reporting on sanitation issues % of learners saying that they do | Detailed surveys with learners 0% 62%

report issues in the toilets

*Note: At the time of the final evaluation, no information was available on the O&M cost to the school. See Section 3.5 for a breakdown of estimated costs.
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3.1 Toilet availability and functionality

This project resulted in an increase in the quantity and quality of toilets available to learners and staff at
Celinkungu PS. During the initial inspection, only three toilets were considered functional, which
included the three chemical toilets which were nearly (but not completely) full. As a result of this project,
15 new urine-diverting low flush toilets were installed for learners and staff to use, along with 3 urinals
for male learners and 1 urinal for male staff. During all 8 inspections carried out, all 15 toilets were
flushable. The user:toilet ratio of usable toilets at the school therefore decreased from 51:1 to 10:1. The
15-seat system could actually serve a total of 450 people at the WHO minimum recommended user-to-
toilet ratio for schools of 30:1. This ratio is similar to the ratios required in the Department of Basic
Education’s National Norms and Standards for school infrastructure.

3.1.1 Odour control

A key aspect of a functioning low flush toilet is the elimination of odours in the toilets. This project
demonstrated the effective odour barrier provided by the Eazisplit technology due to the P-trap. On all
inspections between 16 May and 31 August, all 15 Eazisplit cubicles had no odour. This is a great
improvement over the baseline condition, during which all three learners’ pit toilets had extreme odour
due to the pits being full up to the seat with faeces on the floor.

The project also supplied waterless urinals without any odour control valve or P-trap. Interestingly, while
the boys’ urinal with 3 urinals in one cubicle had no odour during 6 out of 8 visits, the staff urinal had
some odour during 3 visits and extreme odour during one visit. No urine was found pooling on the floor
in either urinal cubicle, so it is curious that the staff cubicle had odour while the learners’ one did not.
The urine exits the urinal and joins the main 110mm urine sewer to the septic tank. The main urine sewer
collects urine from all urinals and urine-diverting toilets. While the urine diverting toilets have a small P-
trap for odour control, the urinals do not. It appears that odours from the urine sewer and/or the septic
tank are travelling up the urine sewer, with the staff urinal acting as a “vent”.

3.2 School toilet use

School toilet use was primarily determined through the rapid paper surveys administered in classrooms.
A summary of results for teachers and learners is shown in Figure 2. Toilet use grew dramatically as a
direct result of the installation of the Eazisplit toilets. Prior to the project, the school had several
unusable ventilated improved pit toilets (VIPs) and three chemical toilets that were still usable, though
nearing full capacity. The results below indicate that most learners and educators did not use these
facilities. However, since the installation of the Eazisplit sanitation system, 100% of learners and
educators use the toilets for urination, and nearly 100% use them for defecation.

These results are not surprising, especially considering that most learners surveyed (91%, 48/53)
reported that they have pit or other dry sanitation systems at home. It has been hypothesized that
provision of an improved sanitation system at school compared to home will lead to increased toilet use
at school. During surveys with learners, 91% of learners indicated that they use the toilet most or all
days of the week for urination, and 40% indicated that they use the toilets most or all days for defecation.
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100% 99% 100% 100%
100% 100%
80% 80%
60% 60%
29% 32%
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20% . . 20%
0% S | ]
Learners using Learners using Teachers using Teachers using
toilets for urination toilets for toilets for urination toilets for
defecation defecation
M Baseline M Final M Baseline M Final

Figure 2: Learners (left) and teachers (right) reportedly using the toilets for urination and
defecation, during baseline and post-implementation evaluations

3.3 School toilet satisfaction

Satisfaction with the new sanitation system is high among educators and learners. On the paper surveys
conducted with all educators and learners, participants were asked how they feel about the school
toilets. The possible answers included: “I like them”, “They are okay”, and “I don’t like them”. During
the baseline survey, 92% of learners and 100% of educators indicated that they did NOT like the school’s
sanitation system. In contrast, during the post-implementation evaluation of the new sanitation system,
only 1% of learners and 0% of teachers said that they did NOT like the school’s sanitation. This
demonstrates a vast improvement in general satisfaction.

More specifically, during learner interviews, participants were asked to select words to describe their
school toilets. The results from baseline and post-implementation evaluations are presented in Figure
3. The most common words used to describe the old sanitation system were dirty, scary, gross, and
dangerous, while the most common words to describe the new Eazisplit sanitation system are beautiful
(85%), comfortable (64%), and safe (60%).

100%

85% 83%
80%
64% 60% S0
60% 52% 52%
0,
2% 0% 0 % 0% 4% 0% 0% 0%
0% = —
o> N2 2 ¢ . Q 5
R P A A S C
¢ @\\o \2\\\ Q‘\Qo %Qoo
® <

H Baseline HFinal

Figure 3: Words selected by learners to describe the school's sanitation system during baseline
and post-implementation evaluations
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Learners were also asked to rate the width and height of the pedestals, as a form of specific feedback for
the manufacturer. During the post-implementation evaluation, 92% of learners said that the Eazisplit
seats are the perfect height, and 96% said that they are the perfect width. The learners who said they
were too tall (3) or too short (1) were divided amongst grade 2, grade 4, and grade 6, while the learners
who said they were too narrow (2) were in grades 4 and 5. This highlights the appropriateness of the
pedestals for children and is a great improvement over the only 28% who said the old pedestals were
the perfect height and 33% who said the pedestals were the perfect width.

3.3.1 Recommended changes to the sanitation system

Learners and staff members were asked to provide their recommendations for improving the sanitation
system. Overall 41 of the 53 learners surveyed said that they would not change anything about the new
toilets. The short list of changes recommended by various learners and staff is presented below:

Replace flush chain with a flush button (1 learner)

Always keep toilets locked when learners are not at school (1 learner)

Change the paint colour (1 learner)

Fix the pre-cast panel on the learners’ urinal cubicle that had been dislodged (2 learners)
Use stronger building materials (2 staff members)

Construct walls to block heavy winds from blowing the doors (janitor)

No vy .k wDNR

Add more backup water storage (principal and janitor)

Further details about some of the feedback are provided below.

Cubicle construction materials

The cubicles are precast concrete top structures, which are very common in the South African sanitation
landscape. During the final inspection, the researchers observed a loose panel on the learners’ urinal
block. This is shown in Figure 4. The school has attempted multiple times to push the panel back into
place, but it comes loose again, likely due to learners crowding the urinal cubicle and pushing one
another. The school has been advised to secure this panel by adding a bracket to keep it in place. The
fact that this has only happened in the one shared cubicle suggests that it is the crowding and rough play
of the learners in the cubicle that has led to this loose panel. In addition to addressing learner behaviour,
in future designs a steel bracket could be used to secure the panels in the shared cubicle, providing extra
assurance.
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Figure 4: Loose precast panel on learners' urinal cubicle, top (left) and bottom (right)

Aside from the above challenge, no other structural issues were identified during the final inspection. It
is therefore assumed that the feedback from staff members to improve building materials is based solely
on this issue with the learners’ urinals and possibly on the expectation for school sanitation systems to
be built with face brick construction which is common with the Department of Education’s projects. This
method is prohibitively expensive and time-consuming. The use of precast materials was central to
making this project cost-effective and swift to implement.

Exposure to heavy winds

As mentioned by the janitor and observed by the researchers, the school is located on the top of a hill
where heavy winds are common. The janitor noted that the girls’ cubicles are most affected by the wind,
which has caused damage to several doors. When the doors slam open due to heavy winds, it can cause
bending of the bar securing the door to the roof and floor panels. This has made some of the doors
crooked, causing them to rub against the panels. While the doors still latch and lock, it can be difficult
to open and close them. While the janitor’s suggestion is to build a barrier wall in front of the doors, this
has cost implications. Even in areas where wind is not an issue, doors in school toilets often have many
issues. For this reason, additional cost-effective methods for making doors more resilient should be
investigated. This might include stoppers or chains that keep doors from being blown all the way open,
sturdier materials, or hinge designs with less points of vulnerability.

Figure 5: Door with bent rod likely due to high winds
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Backup water storage

During their interviews, the principal and janitor commented on the positive impact that the backup
water supply has had on the school and suggested that additional backup storage be provided. The
school has one JoJo tank already, which could be added to the backup supply with the help of a plumber.

3.4 Knowledge of WASH

Generally during the pre- and post-implementation evaluations, surveyed learners were aware of the
importance of water, sanitation, and hygiene. While learners demonstrated a general understanding of
the importance of WASH during evaluations, their breadth of knowledge seems to have increased over
the course of this project. As shown in Figure 6, while most learners said that water was important for
handwashing and drinking, a larger number reported a larger variety of uses for water, such as bathing
(16), cooking (15), and cleaning (7). Itis also interesting to note that the number of learners saying that
water us used for flushing toilets increased from 1/46 to 11/53, due to the installation of a low flush
sanitation system.

Handwashing
Cooking Bathl ng

Flushing toilets

Washing cjeaning Flushing toilets

Handwashing Drinking

Washing

Drinking Water is Life
Cooking

Cleaning

Figure 6: Responses from learners on why water is important during pre-implementation (left)
and post-implementation (right) surveys

Figure 7 shows the responses from learners on why sanitation is important during pre- and post-
implementation surveys. Similarly to the results above, the understanding of the importance of
sanitation seems to have broadened beyond simply being able to urinate and defecate. Fourteen
learners in the post-implementation survey spoke specifically about toilets preventing open defecation,
and four specifically spoke about preventing environmental pollution. This suggests an increase in the
understanding of why toilets are important for public health.

Availability of toilets is important as it eliminates open defecation where our faeces might
end up in the rivers where others consume it.
-Surveyed learner from Celinkungu PS
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Urinating
Detecating

Privacy

Defecating
Urinating
Preventing open defecation

Figure 7: Responses from learners on why sanitation is important during pre-implementation
(top) and post-implementation (bottom) surveys

Sixty-one percent of those surveyed during pre-implementation said that adequate sanitation has an
impact on learning, while 72% said so during the post-implementation survey. During the post-
implementation survey, the most reported reason why sanitation is important is that when learners
cannot use the toilet, they cannot concentrate during class. By this logic, it can be hypothesized that the
provision of improved sanitation in the school has led to greater focus by learners in class.

3.5 Sanitation Management, Operation and Maintenance

Management, Operation and maintenance of a school sanitation system includes the following aspects:

Water consumption

Emptying of on-site containment systems
Regular cleaning

General maintenance

Hygiene

o vk wN e

Reporting and accountability

During the baseline evaluation, the school was spending nothing on O&M of sanitation, which was
evident in the condition of the defunct VIP toilets and chemical toilets that were nearly full. With the
new low-flush system that was installed, operation and maintenance were imperative to the continued
functioning of the system. Data was collected to determine the overall cost of operation and
maintenance of the Eazisplit system (and other low-flush systems) in a school setting.
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3.5.1 Water demand

Water meter readings allowed for determination of the total water usage for flushing toilets and
handwashing. The results from the daily water meter readings are presented below, along with an
estimate of water required for cleaning toilets.

Flushing toilets

The daily water use for flushing toilets is presented in Figure 8. With a total of 138 learners and 14 staff
members, the average daily use of 595 litres (+351) equates to a per capita consumption of 3.9 litres. It
is not possible to make a conclusion about the number of uses per day, as the demand-flush setup using
the flush rope leads to varying volumes of water being used per flush. However, assuming approximately
2 litres are used for each flush, this equates to 1.95 toilet uses per person per day, which is reasonable.
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Figure 8: Daily water use for toilet flushing over the project period

Between the end of the day on Wednesday, 17 August and the beginning of the day on Monday, 22
August, no water moved through the water meter feeding the toilets directly from the municipal supply.
During this time, water in the reserve tank was used to flush toilets, and the stored water was sufficient
to get the school through at least 2 full school days.
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Handwashing

Initially, the backup/handwashing tank was installed without a float valve, and the tank was filled with
municipal water by manually opening valves. This led to two days of high water usage (16 March 2022,
2973 litres; 22 March 2022, 1121 litres) and reports of water overflowing from the tank during filling. In
response, Enviromould installed a ball float valve on the inlet to the tank on 5 May 2022. Between 5 May
and the July holidays, there were 17 days with zero water usage in the municipal line feeding the storage
tank. This suggests that either no handwashing took place during that time, or the valves continued to
be used regularly to close the municipal supply off.

Due to the inconsistency in water usage during the first part of the demonstration, only the data from
the beginning of Term 3 (20 July) to the end of the project (31 August) is considered in the evaluation of
handwashing water demand. These results are shown in Figure 9. The average daily consumption of 236
litres (£154) equates to per capita daily demand of 1.6 litres. Itis assumed that most of this water usage
was due to handwashing and/or learners playing with water from the taps, as was reported by the
fieldworker conducting monthly inspections. Some of this water may have also been used by learners
for drinking. Though the school also uses water for cooking and cleaning the toilets, it was confirmed by
the school staff that they use the yard tap and/or the pre-existing backup supply tank for those purposes.
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Figure 9: Daily water consumption from handwashing taps from 20 July through 31 August

Toilet cleaning

It is assumed that water used for cleaning the toilets came from the yard tap located nearby the toilet
block. This line was not metered; therefore, the water used for cleaning was not measured. However,
based on the janitor’s practices and equipment, it is possible to estimate daily water use. The janitor
stated that she cleans the toilet hot spots daily and mops 2-3 times per week. She has two buckets that
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are 15 litres, one which is used for daily cleaning and one used for mopping. It is assumed that she fills
these buckets with 12 litres of water and cleaning solution. Therefore, the estimated weekly water usage
is approximately 96 litres (~19 litres per day).

Overall water demand

Combining the results above, the total water demand of the Eazisplit system is presented in Table 2.
With a daily water demand of 850 litres, the 2.7 k& backup tank would cover approximately 3 days. If
the 15-seat system were serving the maximum number of 450 people (see Section Error! Reference
source not found.), the daily use would be approximately 2.5 k8, and additional backup would be
required to ensure that the system can operate over a multiple-day water outage.

Table 2: Overall summary of water demand

Water use | Average daily use | Daily per capita use
(e/day) (€/person/day)

Flushing 595 (+351) 3.9

Handwashing 236 (+154) 1.6

Cleaning 19 N/A*

Total 850 5.5

*cleaning water is not dependent on number of users and is therefore not translated to per capita usage

3.5.2 Sludge accumulation

The measurements captured during the post-implementation evaluation are summarised in Table 3.

Table 3: Septic tank measurements captured during post-implementation evaluation

Chamber | Scum depth | Sludge depth Liquid Lid to top of Total depth
No. (mm) (mm) depth (mm) | scum (mm) | (bottom of tank to lid, mm)
1 40 380 920 360 1700
2 10 30 1300 360 1700
3 10 10 1330 350 1700

The septic tank chamber volumes are shown in Figure 10 based on measurements provided by the
manufacturer. Furthermore, the volumes of sludge in each chamber at the time of the assessment have
been calculated based on the sludge depth and internal dimensions of the chambers. After 5 months of
use, Chamber 1 had approximately 0.33m?* of sludge. This represents approximately 30% of the volume
available in Chamber 1 for sludge accumulation. At a monthly sludge accumulation rate of 0.066
m3/month and an available volume of 1.1m3, Chamber 1 would require emptying approximately 16.7
months (1 year and 4-5 months) after commissioning. Based on a total of 138 learners and 14 educators,
the estimated sludge accumulation rate is 5.2 litres per person per year. This is lower than sludge
accumulation rates reported in literature for different onsite sanitation systems, typically between 30!

and 60? litres per person per year. This s likely because most people use their home toilet for defecation.

! Neethling, J., Kubheka, N., Majozi, S., and Still, D. (2019). Long-term monitoring and assessment of pour flush
technology in South Africa.
2 Still, D. and Foxon, K. (2012). Tackling the challenges of full pit latrines.
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NOTES:

* Internal V is based on
drawings provided by the
manufacturer

* Storage V is based on the
level of the pipes in the
septic tank that set the
maximum water level

¢ Sludge V is the volume of
sludge that can build up
before emptying is
required (assumed to be
75% of Storage V)

Figure 10: Schematic of 6k€ Ecotanks 3-chambered septic tank, including volumes and sludge
volumes produced

3.5.3 Regular cleaning

A janitor was appointed as part of the project for a 5-month period. Her daily cleaning regimen in the
toilets led to them being generally very clean and free of any signs of human waste or rubbish in the
toilet bowls and cubicles.

The janitor was paid R3400 per month to clean the toilets daily, take water meter readings, and monitor
and report issues in the toilets. This is a guideline budget to provide someone with regular, part-time,
employment. However, it is unlikely that no-fees schools would afford this amount from their norms
and standards budget. The janitor’s contract ended at the end of August, and the principal was asked
during the interview what their plans were for cleaning the toilets going forward. The school governing
body discussed collecting R10 per month from each learner to fund a janitor for 3 days a week and
necessary cleaning materials. With 138 learners, the suggested budget is R1380. With this budget, the
principal said the janitor would be paid R1000 per month, with the remainder reserved for cleaning
materials. It is yet to be seen whether this proposal will work, both from the point of view of collecting
funds from learners and finding a suitable person who will work for the specified rate.

3.5.4 General maintenance

Throughout the monthly inspections, no blockages or leakages were observed. During the final
inspection, the isolation valve on the line feeding one of the cisterns was leaking. The school was told to
call a local plumber to inspect and determine what required replacement. Itis unclear what could have
caused the leak, as this valve would not have been opened and closed many times during the 5-month
period. The valve could have been tampered with by learners or it may have been faulty from the
beginning.

Based on the lack of blockages or leakages during this project, the Eazisplit sanitation system and other
low flush systems are unlikely to require regular intervention and maintenance by a plumber. Provided
water, toilet paper, and bins are available, and installation is done properly, the system should require
very limited intervention to continue operating. Bins will limit the amount of solid waste disposed of in
the toilets, as was demonstrated in this project.
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Valve management

The Eazisplit sanitation system is installed with several valves to control water flow in the system. Each
toilet cistern is equipped with its own manual isolation valve, which can be switched off if the cistern
requires maintenance. In addition, four manually operated isolation valves are provided on the water
lines. The initial layout is shown in Figure 11. In this configuration, the flow of municipal water to the
storage tank was governed by the opening the valve on Line 2 when the water level in the storage tank
gets low. A float valve was not installed on the inlet to the storage tank due to the risk of failure of such
a valve. Schools where Enviromould had worked in the past requested manual operation due to fear of
float valve failure and excessive water wastage, particularly on weekends or school holidays. However,
at Celinkungu, the manual operation of the backup supply proved difficult. The janitor only knew the
tank was full once it started overflowing, which happened a few times after installation. It is not possible
to know how full or how empty the tank is at any given time, without climbing onto the tank stand and
looking inside. Thus, a fully manual system like this could lead to the tank being regularly overfilled or
not being filled up frequently enough, which could leave the toilets without backup supply when it is

needed.
3
To toilets S
=
@
To tank @@
- X @ Storage tank
ot with HW taps
>3
w
-4
'S O Water meter
S = Water totoilets
= Water to storage/HW
Initial installation @& Closed isolation valve
(normal operation) QO Open isolation valve

Figure 11: Initial layout of plumbing and valves for Eazisplit sanitation system

In response to the challenges described above, a ball float valve was added to the tank inlet in May 2022.
This configuration is shown in Figure 12. During normal operation, the valve on Line 2 remains open, and
flow into the storage tank is governed by the float valve. In the event of a water cut, the isolating valves
on lines 1 and 2 would be closed, and the valve on line 3 would be opened, allowing water from the
storage tank to feed the toilets. During the project period, one water cut happened, which lasted four
days (including a weekend), and this system worked very well. To avoid risks of the float valve failing,
particularly over weekends or school holidays, the school could routinely close the isolating valve on Line
2 before each weekend or holiday. In this way, if the float valve fails for some reason, municipal water
will not be wasted.
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Figure 12: Current revised layout of plumbing and valves for Eazisplit sanitation system,
including float valve on storage tank inlet

In addition to the configuration of the valves, consideration must be given to how valves are accessed.

The positions of the isolation valves, including those installed at each cistern, will determine the

operation of the system. Throughout the project, there have been reports of learners tampering with

the valves, as the area where the cisterns are located is easily accessible by learners. While a lockable

box installed on the main four valves has prevented learners from tampering with those, the valves on

the individual cisterns are not locked. During learner surveys, 11 learners said that they report to the

janitor or principal when the toilets are not flushable. The janitor confirmed during the final visit that

this happens periodically, and the issue is generally that the valve on the cistern has been closed. This

means that the cistern was not refilled. Thus, the fix is very simple: open the valve and water will again

flow into the cistern. However, the issue of learners tampering with these valves should be addressed.

This should be addressed with a two-fold solution: addressing learner behaviour and securing the toilet

cisterns.
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Figure 13: Area behind toilet cubicles that should have restricted access to avoid tampering
with valves and other equipment

3.5.5 Hygiene

Handwashing

The handwashing stations are connected to the backup water supply tank, consisting of push taps, small
basins, and Xopi soap dispensers. During inspections, some water was observed on the ground below
the basins. For the two on the sides of the tank, the water on the ground appears to be just from regular
use of the basins, likely due to the distance between the tap and basins and the small size of the basins.
However, the one basin at the front of the tank appears to have a larger leak, which may be coming from
the joint installed in the waste pipe (the other two basins have a waste pipe constructed with a single
piece). The design of the basins could be reconsidered to reduce the water falling on the ground, though
with an outdoor installation like this one, a little water on the ground is not a big concern.

The Xopi soap dispensers are innovative and provide a solution to the over-use of liquid soap in school
toilets. The dispensers use bar soap, which is much cheaper for schools to purchase, and they
incorporate a mechanism which dispenses soap in flakes to the learners. The janitor reported that she
adds 2 bars of soap to each of the 2 dispensers monthly. From a user point of view, 94% (50/53) of
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surveyed learners said that the Xopi soap dispensers are simple or very simple to use, while only 3
learners indicated that it is difficult.

Figure 14: Close-up of handwashing basins and Xopi soap dispensers

Toilet paper

Prior to this project, no toilet paper was available at the school. As part of this intervention and the
training, one pack of 48 toilet rolls was provided to the school. In response to the need for a continuous
supply of toilet paper, the school has requested that parents donate one or two toilet rolls to the school
each month. During interviews with learners, some learners stated that not everyone brings toilet paper
to school. The toilet paper is then left in the toilet cubicles for learners to use.

3.5.6 Reporting and accountability

The other key aspect of management of school sanitation is the establishment of reporting protocols and
a chain of accountability, as described in the WRC’s Healthy Toilets are Possible! manual (Louton and Still,
2015). This ensures that learners use the toilets appropriately, the janitor cleans the toilets daily, the
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principal/SGB responds to maintenance needs timeously, and the toilets remain in a usable, dignified
condition.

This project addressed aspects of this by appointing a janitor for the toilets for a 5-month period and
providing training and accountability for the janitor, principal, health and safety manager and learners.
Training for the janitor focused on cleaning protocols for the toilets and daily reporting of activities;
training for the principal and HSM focused on the monitoring required to ensure daily cleaning; and
training for learners focused on how to use the toilets. The janitor was required to submit a daily cleaning
checklist monthly, with her payment being contingent on receipt of the checklist. The checklist was to
be signed by both the janitor and the HSM. Thus, this project, in addition to providing feedback on the
Eaziflush toilets, provided a good case study of the optimal implementation of the WRC'’s Healthy Toilets
are Possible! programme.

This project demonstrated a positive impact on the engagement of learners due to an improved
sanitation system and the presence of an adult responsible for sanitation. During the pre-
implementation evaluation, zero surveyed learners said that they report issues in the toilets to an adult
at school. This was likely due to the poor quality of the sanitation system and a lack of engagement
school-wide in sanitation. During the post-implementation evaluation, 62% of surveyed learners (33/53)
said that they report issues in the toilets to someone. Of those, 22 report to the principal and 11 report
to the janitor. Most of these learners (18) said that they report messes in the cubicles or unflushed
toilets, and 11 said that they report when the toilets are not flushable. This shows a vast improvement
inlearners’ engagement with and ownership of their sanitation system. This improvement was observed
even though direct engagement with learners in this project consisted only of training on use of the
toilets.

This outcome demonstrates a peripheral benefit of improved sanitation facilities and the daily presence
of an individual responsible for sanitation in the toilets. These two interventions together led to learners
being actively engaged in sanitation. Furthermore, the school’s staff members are equally invested in
ensuring the sanitation system remains in a good state.

I have been working closely with the Janitor [and] we have been receiving daily reports from
learners of things happening in the toilets. We have been attending to all sorts of things
reported by the learners and some reported to me by the janitor... we try to resolve them to
ensure that the situation and the condition of the toilets is good and that all toilets are
functioning daily. Teachers are also playing a part in reprimanding learners and teaching
them about toilet behaviours and they do monitor and follow up on issues reported by
learners in the classrooms. We have a grade R teacher accompanying and assisting learners
in the toilets...This way | would say it has been everyone in the school’s duty to make sure that
our toilets and sanitation...are taken care of, and we are functional as a school even while
faced with some challenges.

-Celinkungu PS Acting Principal, Post-implementation evaluation

Partners in Development December 2022



Celinkungu PS Eazisplit — Deliverable 5: Post-Implementation Survey Page | 22

4 Discussion

4.1 Maintenance cost to the school

Based on the results presented in Section 3.5, an estimated sanitation maintenance cost has been
determined. These costs are summarised in Table 4. While the school does not currently pay for water,
this cost has been included based on the assumption that the school should be billed for their water
usage. The proposal by the school to pay a janitor R1,000 per month to clean three times per week has
not yet been shown to be feasible. Therefore, the salary supplied through this project is used as a
baseline salary for the janitor. Monthly costs are expected to apply for 10 months of the year while
school is in session.

Table 4: Sample O&M budget for low flush sanitation system

A A |
Task Description Frequency Cost nnua
cost
Daily cleaning materials Clea'nlng chemicals, 1/yr R3,000 | R3,000
equipment
Daily cleaning, Janitor's salary Monthly salary for janitor 1/month R3,400 | R34,000
. . o Masks and gloves, annual
Daily cleaning, Janitor's PPE uniform budget 1/yr R1,000 | R1,000
Hygiene materials, Bar soap 4 bars per month 1/month R60 R600
Hygiene materials, Toilet paper | 48 rolls per month 1/month R200 | R2,000
Septic tank emptying Honeysucker to emp"cy and Ixevery 2 R3,000 | R1,500
transport sludge offsite years
Water Municipal bills, assume R30/k& | 1/month R510 | R5,100
General maintenance Local plumber assistance as 1/yr R800 R800
needed

Annual O&M Cost | R48,000

Considering there are 138 learners at Celinkungu PS, the above O&M budget equates to R348 per learner
per year. The total is 35% of the total Norms and Standards grant provided to no-fees schools in Eastern
Cape in 2022 (R993 per learner). If the cost of the janitor were removed from this list, the total O&M
cost would be approximately R101 per learner per year, which would be much more manageable.
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4.2 Appointment of janitors

A school janitor is vital to the health and safety of school facilities, particularly toilets. However,
appointment of janitors for schools is not consistent across the country, as has been noted in PID’s work
to date with over 900 schools in 8 South African provinces. This project has demonstrated an ideal
situation in which a janitor is appointed and trained to clean the school toilets daily. The janitor also
plays a key role in reporting and accountability, which ensures that any issues are addressed timeously.
As shown in Table 4 above, the cost of a janitor’s salary makes up a large portion of the overall operation
and maintenance budget of the sanitation system. The cost could not easily be met by the schools Norms
and Standards grant supplied by the Department of Education, especially in schools with low learner
numbers and thus low budgets overall.

Itis therefore suggested that the Department of Education recognize the importance of janitors to school
life and investigate methods for the universal appointment of janitors to all schools in South Africa. This
was done over a short period of time through the Presidential Youth Employment Initiative in response
to the COVID-19 pandemic. However, the contracts for general assistants have since come to an end.
This intervention should transition to a long-term plan to provide janitors to all schools and ensure they
are properly trained and resourced. These janitors will clean facilities regularly and protect the
Department’s investments and efforts that have been made in recent years in school sanitation.

4.3 Top structure layout

The use of precast concrete superstructures in this project is key to the low cost per seat as well as the
quick construction timeframe. The layout is space-efficient and ensures minimal pipework requirements.
As mentioned above, the area behind the top structures and between the two rows of structures is
vulnerable to curious learners interested in opening and closing the numerous valves. To ensure the
reliable operation of the system, it is recommended that this area should be secured. At Celinkungu PS,
the area can be accessed between all top structures, due to the wide space between the structures. The
cubicles are constructed this way due to the size of the precast floor slab from the supplier (see Figure
15). Other precast top structure designs have smaller floor slabs, which would allow for the cubicles to
be located much closer together, which would restrict access between the cubicles. As a cost-effective
way to limit access to the area, it is recommended that future installations use such designs.

In addition to the area between each cubicle, the back of the cubicles can be accessed from either end
of the layout. These ends should be fenced to limit access, with a lockable gate included. The lockable
gate could be unlocked by the janitor or other personnel in the event of maintenance, but learners would
be unable to access the area and play with the valves. Fencing off the short ends of the layout would not
be too expensive, and it would be a worthwhile investment to ensure ongoing operation and prevent
vandalism. In locations where the toilet structures must be provided in a single row, the cost of fencing
will be higher, but still worthwhile to avoid vandalism.
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Figure 15: Top structures at Celinkungu PS, showing the space between cubicles

4.4  Septic tank design

The septic tank at Celinkungu is the 3-chambered 6k tank from Ecotanks. The layout of the tank, based
on the design by Ecotanks, is shown in Figure 16. As shown, Chamber 2 is the largest chamber, while

Chambers 1 and 3 are smaller. According to a discussion with the manufacturer, this design is primarily

based on the cost of fabrication. Chambers 1 and 3 are made from the same mould, and Chamber 2 has

its own mould. As the cost of creating new moulds is very high, for the manufacturer, this is a cost-
effective way to get to the 6k& storage volume. However, from an ongoing operation perspective, the

design is inappropriate.

Figure 16: Layout of 6k® septic tank at Celinkungu PS

NOTES:

Internal V is based on
drawings provided by the
manufacturer

Storage V is based on the
level of the pipes in the
septic tank that set the
maximum water level

Sludge V is the volume of
sludge that can build up
before emptying is
required (assumed to be
75% of Storage V)
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Septic tanks with at least 2 chambers should always be used to ensure that the water leaving the septic
tank is relatively free of solids, as effluent with excess solids can lead to clogging of percolation systems
(i.e. soakaways). Thus, the use of 3 chambers here should enhance solids removal. However, most solids
settle out in the first chamber. Thus, the emptying intervals of the septic tank are determined by the
filling rate in the first chamber. In this case, Chamber 1 has only 25% of the entire septic tank volume.
Once the sludge approaches the outlet pipe, a vacuum tanker will be required to come empty it. Based
on the results from this study, Chamber 1 will require emptying approximately 17 months after system
commissioning. By comparison, if the volume of Chambers 1 and 2 were combined, the emptying interval
would be approximately 47 months (nearly 4 years). This has implications for the cost of operation and
maintenance of the system, which is key to the success of school sanitation systems.

Low flush systems that are connected to a septic system should always use a septic tank with a minimum
of two chambers, in which the first chamber contains most of the volume. If the above septic tank is
used in future installations, chambers 1 and 2 should be combined prior to system commissioning. This
can either be done by the fabricator revising the design to remove the partition between Chambers 1
and 2, or by the installers cutting out the dividing wall altogether, provided the partition does not serve
any structural purpose.

With a sludge accumulation rate of 5.5 litres per person per year, it is suggested that in total, 22 litres of
sludge storage are provided per person, to achieve an emptying interval of once every 4 years. It can be
assumed that 70% of the septic tank’s total volume can be filled with sludge before emptying is required.
Thus, if this 15-seat system were serving the maximum number of 450 people, a 14-k® septic tank would
be required. As a general guideline, a septic tank volume of 31 litres per person should be provided to
avoid too frequent emptying requirements.

4.5 Odour control

As mentioned above, the P-trap in the flush toilets provided an effective odour seal in the toilet cubicles.
However, in the waterless urinal cubicles, some odour was observed during the inspections, particularly
in the male staff urinal cubicle. This is likely because the urinal itself acts as the primary vent of odorous
gases in the urine sewer, in the absence of other vents in the system. Furthermore, since the urine sewer
joins the main sewer at some point, the gases from the main sewer line and the septic tank can also
travel up the line into the cubicle. One quick intervention to reduce odours in the cubicle will be to
replace the one-way valve installed on the sewer leaving the urinal cubicle with a two-way valve. While
one-way vales allow air in, two-way valves act to allow air in and out. This would allow the gases to leave
the urine sewer outside the cubicle, rather than travelling all the way up to the urinal.
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Male staff urinal with one-
way vent valve installed

W

Figure 17: Back of male staff urinal cubicle

Furthermore, a vent should be installed on main sewer pipe before it enters the septic tank. The sewer
is installed with a 110mm pipe up to the ground level, shown in Figure 18. However, the pipe is covered
with an end cap, which reduces the amount of ventilation. Furthermore, the septic tank was
subsequently covered with more soil, and that pipe was buried. It is therefore suggested that the vent
pipe is extended above the natural ground level. The vent can either be installed using a two-way vent
vale or with a tee-piece as shown below in Figure 19.

Finally, a more expensive solution is to install a waterless urinal valve. These are available from local
suppliers and can be used with most urinal designs. An example of a waterless urinal valve is shown in
Figure 20.

Figure 18: 110mm vent pipe by septic tank inlet, which has since been covered with soil
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2-way vent valve 50mm tee with bends

Ground level

110mm uPVC inlet pipe \

110mm - 50mm Tee

Ground level

110mm uPVC inlet pipe

110mm - 50mm Tee

Figure 19: Diagram of septic tank vent using 2-way vent valve (left) and tee piece with bends
(right)

——r—

Figure 20: The Ecoflow valve from LiquidGold, a South African company, can be retrofitted into
any standard urinal. The valve prevents odours from rising up the pipe, allowing urinals to
operate on a waterless basis without odour.

4.6 Valves and redundancy

The current configuration of valves at Celinkungu (Figure 12) relies on the school janitor or another
responsible person to make sure the valves are positioned as shown during a water cut (i.e. closing the
two isolating valves and opening the valves on line 3 to feed the toilets). Should that person forget to
close the isolating valves on lines 1 and 2, the backup supply tank could drain back into the municipal
line. Itis therefore suggested that a non-return valve be installed on the municipal line feeding the toilet
block. The valve can be installed in addition to the current isolating valves, which will ensure that
maintenance can be done on the lines if necessary. This recommended configuration is shown in Figure
21.

It is important to note that the proposed additional valves will have minor impacts on the cost of the
system while providing significant benefits to the operation. These are relatively small items that can be
added to the already cost-effective solution to improve operation and reduce confusion. These are
therefore a worthwhile investment for future projects.
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To toilets
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Figure 21: Recommended layout for future Eazisplit installations

4.7 Life cycle cost of the system

Based on the maintenance costs laid out above, the life-cycle cost of the 15-seat Eazisplit system has
been determined. The costs have been adjusted to reflect the WHO-recommended user-to-toilet ratio
of 30:1, which is similar to the rates specified in the Department of Basic Education’s National Norms and
Standards for infrastructure. Thus, the 15-seat system is assumed to serve a total of 450 people. This
has implications for the water requirements of the system as well as the life cycle cost per person. The
capital cost of the Eazisplit system has been adjusted to include an additional septic tank and soakaway
and 2 extra water storage tanks for backup water supply.

Table 5 shows the annual costs over a 20-year period, with an assumed inflation rate of 6%. Assuming a
discount rate of 4%, the net present value of the Eazisplit system over 20 years is R1 346 499. This is
equivalent to R89 767 per seat. This is notable, as many sanitation systems implemented by the
Department of Basic Education cost approximately R100,000 per seat for capital cost alone. The life cycle
analysis demonstrates the cost-effectiveness of the Eazisplit installation at Celinkungu. Assuming the
system serves 450 people, the cost is R2 992 per person over the 20-year life cycle.
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Table 5: Life cycle cost of Eazisplit school sanitation system over 20 years

Item Year 13 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Construction cost | R661,500*

Daily cleaning R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000
Hygiene R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600
Septic emptying R3,000 R3,000

Water R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850
Maintenance R800 R800 R800 R800 R800 R800 R800 R800 R800 R800
ANNUAL TOTAL R717,750 R56,250 R56,250 R59,250 R56,250 R56,250 R56,250 R59,250 R56,250 R56,250
TOTAL (with

inflation® R717,750 | R59,625 R63,203 R70,568 R71,014 R75,275 R79,792 R89,090 R89,654 R95,033
ltem Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20
Daily cleaning R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000 R38,000
Hygiene R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600 R2,600
Septic emptying R3,000 R3,000 R3,000
Water R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850 R14,850
Maintenance R800 R800 R800 R800 R800 R800 R800 R800 R800 R800
ANNUAL TOTAL R56,250 R59,250 R56,250 R56,250 R56,250 R59,250 R56,250 R56,250 R56,250 R59,250
TOTAL (with

inflation R100,735 | R112,474 | R113,186 | R119,977 | R127,176 R141,996 R142,895 R151,468 R160,557 R179,267

3 Year 1is assumed to be present day (2022).

4 The construction cost is based on the cost per seat for supply, delivery, and installation of the Eazisplit system, as supplied by Envirosan. For a 15-seat system with a 6kl
septic tank, as installed at Celinkungu PS, the price is approximately R38,100 per seat. To extend the system to serve 450 people, an additional septic tank would be installed,
along with 20 additional metres of soakaway. It is assumed that the extra tank will cost between R18k and R25k, and the additional soakaway will cost between R1lk and
R1.5k per metre. Furthermore, additional backup water storage should be supplied. Itis assumed that the cost of a 2.7k® tank on a stand with handwashing basins is between
R20k and R30k. To serve 450 learners and meet the backup water needs of the system, 2 additional tank stands should be added. Thus, the cost of a 15-seat Eazisplit system
with two septic tanks is estimated at R661,500, which is equal to R47,250 per seat.

5 Assumed inflation rate is 6% in all LCC calculations
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4.7.1 Comparison with other systems

Using costs provided by Envirosan for other types of sanitation systems and making assumptions on the
operation and maintenance requirements for each, a comparison can be made between low flush
systems and dry systems. This is useful, especially given that dry systems are often assumed to be
“cheaper” than waterborne systems, without consideration for the longer-term operation of the
systems. For example, a dry sanitation system is much more likely to have trash in the pit than a
waterborne system, which can drastically increase the pit filling rate. In Table 6, the researchers have
made some estimates of sludge accumulation rates in different systems used for school sanitation. These
are based on a number of assumptions, and there is a need for detailed research based on actual systems
to determine accurate rates. However, for the purposes of the life cycle cost comparison in this project,
these estimates are deemed sufficient.

Table 6: Assumed emptying intervals for common school sanitation systems, assuming 15 seats
and 450 users

System Total storage | Sludge volume Estimated sludge Emptying interval,
volume available accumulation rate® | assuming 450 users
Eazisplit with septic 12.0ke 8.4ke 5.2 &/person/yr 3.6yrs
tank
Eaziflush (low flush 12.0ke 8.4ke 5.2 &/person/yr 3.6yrs
with septic tank)
UD with sealed pit’ 24.6 ke 21.9ke 15.6 &/person/yr 3.1yrs
VIP8 24.3 k8 21.9ke 10.4 &/person/yr 4.7 yrs

Based on the assumptions shown in Table 6 and supply, delivery, and installation costs from Envirosan,
20-year life cycle costs have been determined (Table 7). In addition, a VIP constructed as per the
Department of Basic Education’s typical details and procurement systems has been included in the
comparison as the fifth option. These systems typically cost, on average, R103,296 per seat®. As above,
these costs are based on a 15-seat system used by 450 users. The average O&M cost for each system is
dominated by the cost of daily cleaning and hygiene, including employment of a janitor. The primary
difference in O&M costs between the dry and low flush systems is the cost of water.

& Assumed sludge accumulation is based on the rate measured in this project of 5.2 litres/person/year for the low
flush septic tank system. Itis assumed that dry systems will fill up quicker due to the presence of trash, though this
needs to be confirmed on a school level. Data is required on the sludge accumulation in different school sanitation
systems to further refine these comparisons.

7 Urine diverting toilets with sealed pits have become one of the standard approaches employed by DBE. However,
without infiltration into the soil, these are likely to fill up quickly, despite urine being diverted.

8 Storage volume is based on the design provided by Envirosan, which includes pits with dimensions 900mm x
1800mm x 1000mm

% This figure comes from a WaterAid discussion document on school sanitation in South Africa (2021). The costs
were calculated based on detailed contract records of toilets constructed at 21 schools in 2017, escalated to 2021
Rands. Those records only covered construction costs, and 12% has been added for professional costs. The figure
in the discussion document is R96,000, which has been adjusted to 2022 rands based on an inflation rate of 7.6%.
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Table 7: 20-year life cycle costs of various school sanitation systems with 15 seats and 450

users
System Supply, delivery, Average Life Cycle Cost LCC per LCC per
and install Annual O&M (Net present seat user
(2022 Rands) (2022 Rands) value)
Eazisplit R661,500 R57,000 R1,346,499 R89,767 R2,992
Eaziflush R657,000 R57,000 R1,342,408 R89,494 R2,983
UD, sealed container R567,000 R42,300 R1,068,767 | R71,251 R2,375
VIP (precast concrete) R567,000 R42,000 R1,064,328 | R70,955 R2,365
VIP (typical DBE R1,549,440 R42,000 R1,957,455 | R130,497 | R4,350
construction)
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Figure 22: Installed (2022 rands) and 20-year life cycle costs (net present value) of school
sanitation systems (15 seats, 450 users)

The results shown above demonstrate the cost-effectiveness of the construction method used in this
project, in comparison with the standard approach taken by the DBE. Furthermore, the results show the
difference in life cycle costs between dry and low flush systems. This life cycle analysis should be refined
based on actual data from school sanitation installations, but it provides a good starting point for
comparing different technologies more realistically. The results demonstrate that providing a low flush

system with sufficient backup supply to ensure ongoing operation is not much more expensive than a
dry sanitation system.

5 Conclusions

In conclusion, Envirosan’s Eazisplit pedestal is suitable for use in schools. As a low flush system, it
functions well with a very low risk of blockages and low water demand (3.9 litres per person per day for
flushing). The urine diversion element does not affect the users or cleaning of the pedestals, and this
can be used in instances where urine diversion is advantageous due to the potential reuse of the urine
for agriculture. Ininstances where there is no demand for urine, a simple low flush system (e.g. Eaziflush
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from Envirosan) will suffice and make the plumbing simpler. The provision of a backup municipal water
supply water for flushing the toilets proved important to the continuous operation of the system. With
a daily water demand of 5.5 litres/person/day for flushing and handwashing, the backup supply provided
in this project (2,700 litres) would get Celinkungu PS through just over 3 days of water cuts. This backup
supply is important to the viability of flush systems in areas with intermittent water supply and no
dignified dry sanitation option that can be used during water cuts.

All sanitation systems require maintenance of some sort, and a low flush system with a septic tank is no
exception. This study has provided an overview of the maintenance needs of such a system, including
regular cleaning and maintenance, and emptying of the septic tank. It is important for other school
sanitation systems to be evaluated in a similar way to allow for comparison of life cycle costs rather than
capital costs alone. By taking a life cycle cost approach, it will be possible for the Department of
Education to take a realistic look at the cost of different systems to the Department and to the schools.

Based on this evaluation, the Eazisplit technology is acceptable to users and has encouraged greater
ownership of sanitation at the school on all levels, from learners to staff members. This study has shown
the impact of improved sanitation and regular cleaning on the frequency of reporting by learners, which
has implications for the long-term sustainability of school sanitation systems.

6 Recommendations

6.1 For implementers

1. Use precast top structures that can be located close enough to one another to prevent access to
the area behind the toilet cubicles.

2. Fence-off the area behind the toilet cubicles with a lockable gate to prevent learners from
accessing the valves in the system.

3. Install water tanks on stands that will serve as backup supply during water cuts. To supply the
school for three days, 16.5 litres per person should be provided.

4. Use only septic tanks with a minimum of two chambers, in which the first chamber is by far the
largest. Provide a vent on the inlet line to the septic tank, and make sure that the school is aware
of what its function is.

5. Size septic tanks based on number of users and for a minimum emptying interval of 4 years.
Based on a sludge accumulation rate of 5.2 litres per person per year, a sludge volume of
approximately 21 litres per person should be provided in the first chamber.

6. Consider interventions to strengthen doors, an often-vulnerable aspect of school sanitation
systems. This may include installing a stopper that prevents doors from being slammed or blown
too far open or using doors that have less points of vulnerability in their design.

7. Include training as a critical element of handover of a new system. Training should focus on
janitors, school staff members, and learners.

8. Supply a float valve on water storage tanks connected to municipal supply and include a manual
isolation valve to be used during maintenance and school closures (e.g. weekends, holidays).

9. Supply a non-return valve on the municipal supply connected to the backup storage tank to avoid
backflow into the municipal supply during water cuts.
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6.2

6.3

6.4

10. Include water meters in the installation as a way for the school to monitor their water usage and

11.

12.

check for leaks in the system.

Consider soap dispensers that use bar soap (e.g. Xopi) instead of liquid soap, due to the wastage
and cost implications for the school of the latter option.

Where waterless urinals are used, consider use of an odour-reducing valve and/or providing at
least one two-way vent in the system which will keep odorous gasses from entering the urinal
cubicles.

For schools

Conduct user education on a regular basis through period assemblies and/or classroom
presentations.

Establish a sanitation management team that will monitor the system and report any challenges
in the system. The sanitation management team must ensure that the toilets are cleaned daily.
Encourage learners to report issues they see in the toilets to one of the members of the
sanitation management team.

Close valves on the main water supply during school closures (e.g. weekends, holidays) to avoid
water losses in the system.

Keep all toilet cubicles open for learners to use to avoid overuse or overcrowding.

Identify a local plumber in your community who can be called when/if necessary.

Investigate ways to fundraise or collect donations for consumables, such as soap, toilet paper,
and cleaning materials.

For funders

It is worthwhile to invest in access control measures that will prevent vandalism and ensure
ongoing operation of the system (i.e. installing fencing so that cisterns are only accessible
through a lockable gate).

When funding flush systems, investing in a tank on a stand is worthwhile to assist schools during
water cuts. This makes the school resilient and the sanitation system usable in all scenarios.

For the Department of Education

Consider approving precast concrete structures, such as this one, for wider implementation in
schools due to extensive savings in finances and time.

Low flush toilets make flushing systems more feasible in more areas, with the low water demand
of approximately 5.5 litres/person/day.

When installing new flush systems, install backup water supplies that will get schools through
water cuts. In addition to the rainwater harvesting systems common to South African schools,
municipal backup supplies are important so that the tank(s) are always full, even when there is
no rain.
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4. Every school should have at least one janitor appointed. A janitor should be funded by the
Department of Education as one of the essential staff members (e.g. administrative worker).
Regular training should also be implemented for janitors.

5. Use only septic tanks with a minimum of two chambers, in which the first chamber is by far the
largest.

6. Size septic tanks based on number of users and for a minimum emptying interval of 4 years.
Based on a sludge accumulation rate of 5.2 litres per person per year, a sludge volume of
approximately 21 litres per person should be provided in the first chamber.
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ANNEXURE A: Rapid paper surveys on toilet usage
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SCHOOL STAFF

1.DO YOU USE THE SCHOOL TOILETS TO URINATE?
(circle one)

YES NO

& e

2. DO YOU USE THE SCHOOL TOILETS TO DEFECATE?
(circle one)

YES NO

& e

3. HOW SATISIFED ARE YOU WITH THE SCHOOL TOILETS

(circle one)?

VERY SATISFIED SOMEWHAT SATISFIED

DISSATISFIED

© ®

SCHOOL STAFF

1.DO YOU USE THE SCHOOL TOILETS TO URINATE?
(circle one)

YES NO

& e

2. DO YOU USE THE SCHOOL TOILETS TO DEFECATE?
(circle one)

YES NO

& e

3. HOW SATISIFED ARE YOU WITH THE SCHOOL TOILETS

(circle one)?

VERY SATISFIED SOMEWHAT SATISFIED

© ®

DISSATISFIED



LEARNERS

DO YOU USE THE SCHOOL TOILETS TO URINATE
(#1)? (circle one)

YES NO

1 L

DO YOU USE THE SCHOOL TOILETS TO
DEFECATE (#2)? (circle one)

YES NO

15 L

LEARNERS

DO YOU USE THE SCHOOL TOILETS TO URINATE
(#1)? (circle one)

YES NO

1 L

HOW DO YOU FEEL ABOUT THE SCHOOL
TOILETS (circle one)?

| LIKE THEM THEY ARE OKAY DON'T LIKE THEM

© ®

DO YOU USE THE SCHOOL TOILETS TO
DEFECATE (#2)? (circle one)

YES NO

15 L

4 DO YOU EVER WASH YOUR HANDS WHILE AT
SCHOOL? (circle one)

YES NO

15 L

HOW DO YOU FEEL ABOUT THE SCHOOL
TOILETS (circle one)?

| LIKE THEM THEY ARE OKAY DON’T LIKE THEM

© ®

4 DO YOU EVER WASH YOUR HANDS WHILE AT
SCHOOL? (circle one)

YES NO

1 L
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ANNEXURE B: Detailed surveys with learners
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Learners' survey, Post-Implementation Evaluation

Question type

Name

Label

select_one

fieldworker_L1

Fieldworker's name

select_one

consent_L2

Do you agree to participate in this survey with me?

Yes

No

note

end L3

If the learner does not provide verbal consent, please
end the survey and find another willing participant.

select_one

gender_L4

Gender of participant

Male

Female

Other

Prefer not to respond

select_one

grade_L5

Grade of participant

select_one

home_sanitation_L6

What type of sanitation system do you have at home?

Pit or dry sanitation system

Flushing toilet

None

Other

select_one

home_satisfaction_L7

How satisfied are you with the toilet you have at home?

Very satisfied

Satisfied

Not satisfied

select_one

WASH_important_L8

Do you think water, sanitation, and/or hygiene are
important?

Yes

No

audio

WASH_importance_L9

Please explain why you think water, sanitation, and/or
hygiene are important.

select_one

sanitation_learning_L10

Do you think sanitation has any impact on your ability to
learn at school?

Yes

No

audio

sanitation_learning_L11

Please describe how sanitation impacts on your ability to
learn.




Question type

Name

Label

select_multiple

where_wash_L12

Where do you wash your hands while at school?

Outside tap in the yard

New handwashing station by the toilets

Nowhere

Other

select_multiple

wash_hands_L13

When do you wash your hands while at school?

Before/after eating

After using the toilet

Never

select_multiple

no_wash L14

Why don't you wash your hands while at school?

We don't have enough water

We don't have soap

It is inconvenient

Itis not important

| don't know

select_one

soap_used_L15

Have you used the new, green soap dispensers by the
new toilets?

Yes

No

select_one

soap_simplicity L16

How simple is it to use the soap dispensers?

Very simple

Simple

Difficult

Very difficult

select_one

use_learner_toilets L17

Do you use the toilets provided for learners?

Yes

No

text

not_use_L17a

Why don't you use the toilets?

select_one

frequency_urination_L18

How often do you use the school toilets for #17?

Everyday

Most days

Rarely

Never

select_one

frequency_defecation_L19

How often do you use the school toilets for #2?

Everyday

Most days

Rarely

Never




Question type Name Label

select_multiple [describe_toilets L20 Please select all words that you think describe the school
toilets.

Beautiful

Comfortable

Dangerous

Dignified

Dirty

Gross

Hygienic

Safe

Scary

Other

select_one satisfaction_toilets 121 How satisfied are you with the current school toilets?

Very satisfied

Satisfied

Not satisfied

audio like_toilets_L22 Please describe up to 3 things that you like about the
new school toilets.

audio change_toilets_L23 What would you like to change about the new school
toilets?

select_one height_pedestal _L24 How would you describe the height of the toilet
pedestals?

Too short

Perfect height

Too tall

select_one size_seat_L25 How would you describe the size of the toilet seats?

Too wide

Perfect size

Too narrow

select_one cleaning_frequency_pit_L26 How frequently do you think the toilets are cleaned?

Never

Less than once a week

Once a week

Multiple times a week (but not every day)

Once per day

Multiple times per day

text cleaner_pit_L27 Who cleans the toilets?




Question type

Name

Label

select_one toilet_paper_L28 Is toilet paper provided to learners?
Yes
No
select_one TP_distribution_L29 How is toilet paper distributed to learners?
Distributed in classrooms by teachers
Distributed in classrooms by a learner/classroom rep
Distributed from the admin office
Distributed by the cleaner
Left in the toilet cubicles
Other
select_one report_school_L30 Do you report to anyone at the school about the state of
the school toilets?
Yes
No
text report_who_L31 Who do you report to?
audio report_what_L32 Please describe what types of things you report.
audio report_how_L33 Please describe how you typically report these things.
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ANNEXURE C: Final interview with school janitor
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Janitor interview, Post-Implementation Evaluation

Question type

Name

Label

select_one fieldworker_J1 Fieldworker's name
text name_J2 Name of respondent
text title_J3 Respondent position/title at school
select_one gender_J4 Gender of participant
Male
Female
Other
Prefer not to respond
text timeat_school_J5 Length of time at the school (years, months)
select_one sanitation_important_J6 Do you think water, sanitation, and/or hygiene are
important?
Yes
No
audio sanitation_important_why J7 Please explain why water, sanitation, and/or hygiene
are important.
audio sanitation_learning_J8 Do you think the state of sanitation impacts learning
at the school?
audio sanitation_learningwhy J9 Please explain how sanitation impacts learning at the
school.
audio janitor_role _J10 Please describe your duties related to sanitation and
water at the school.
select_one use_learner_toilets J11 Do you use the learner toilets?
Yes
No

select_multiple

describe_toilets J12

Please select all words that you think describe the
school toilets.

Beautiful

Comfortable

Dangerous

Dignified

Dirty

Gross

Hygienic

Safe

Scary

Other




Question type

Name

Label

select_one

satisfaction_toilets J13

How satisfied are you with the current school toilets?

Very satisfied

Satisfied

Not satisfied

select_one

satisfaction_learners_P22

How satisfied do you think learners are with the
current school toilets?

Very satisfied

Satisfied

Not satisfied

audio

like_toilets J14

Please describe up to 3 things that you like about the
school toilets.

select_one

height_pedestal L24

How would you describe the height of the toilet
pedestals?

Too short

Perfect height

Too tall

select_one

size_seat_L25

How would you describe the size of the toilet seats?

Too wide

Perfect size

Too narrow

audio

change_toilets J15

What would you like to change about the school
toilets?

select_one

cleaning_frequency J16

How frequently do you clean the toilets?

Never

Less than once a week

Once a week

Multiple times a week (but not every day)

Once per day

Multiple times per day

audio

cleaning_how_J17

Please explain HOW you clean the toilets (e.g. what
materials/equipment do you use, and where/how do
you clean?)




Question type

Name

Label

select_multiple

cleaning_components_J18

Which elements (if any) are particularly difficult to
clean?

Inside pedestals

Toilet seats

Outside of pedestals

Cubicle floors

Cubicle doors

Outside slab/floor

Walls of cubicles

Floors of urinal

Urinals

Picking up rubbish

Handwashing taps

Handwashing basins

Other
audio cleaning_difficult_J19 Please explain any difficulties you face with cleaning
the toilets.
select_one toilet_paper_J20 Is toilet paper provided to learners?
Yes
No
select_one TP_distribution_J21 How is toilet paper distributed to learners?
Distributed in classrooms by teachers
Distributed in classrooms by a learner/classroom
rep
Distributed from the admin office
Distributed by the cleaner
Left in the toilet cubicles
Other
select_one soap_J22 Have you added soap to the soap dispensers before?
Yes
No
select_one soap_freq_J23 How frequently have you added soap?
Daily
Multiple times a week (but not every day)
Weekly
Every few weeks
Monthly
Only a few times
Other
integer soap_qty J24 How many bars of soap do you typically add to each

dispenser?




Question type

Name

Label

select_one

soap_simple_J25

How simple is it to add soap?

Very simple

Simple

Difficult

Very difficult

audio

soap_expl_J26

Please explain further how simple or difficult it is to
add soap.

select_one

maintenance_janitor_J27

Do you ever have to fix things in the school toilets?

Yes

No

select_one

maintenance_frequency J28

About how frequently do you fix things in the toilets?

Weekly

Monthly

Once a term

Annually

Never/once in a while

audio

maint_describe_J29

Please describe what maintenance/repair you have
had to do in the toilets during your contract period.

select_one

plumber_J30

During your time at the school, did a plumber/outside
help ever come to the school to work on the toilet
system?

Yes

No

integer

plumber_nmbr_J31

How many times did a plumber come?

audio

plumber_expl _J32

Please explain what the plumber did/worked on
during the visit(s).

select_one

monitoring_J33

Do any other staff members come to the toilets to
inspect or monitor?

Yes

No

text

monitoring_who_J34

Who?




Question type

Name

Label

select_one

monitoring_freq_J35

How frequently?

Never

Less than once a week

Once a week

Multiple times a week (but not every day)

Once per day

Multiple times per day

Other

select_one

report_school_J36

Do you report to anyone at the school about the state
of the school toilets?

Yes

No

text

report_who_J37

Who do you report to?

audio

report_what_J38

Please describe what types of things you report.

audio

report_how_J39

Please describe how you typically report these things.
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Staff interview, Post-Implementation Evaluation

Question type

Name

Label

select_one fieldworker_P1 Fieldworker's name
text name_P2 Name of respondent
text title_P3 Respondent position/title at school
select_one gender_P4 Gender of participant
Male
Female
Other
Prefer not to respond
text timeat_school_P5 Length of time at the school (years, months)
text time_position_P6 Length of time in current position (years, months)
select_one WASH_important_P7 Do you think water, sanitation, and/or hygiene are
important?
Yes
No
audio WASH_importance_P8 Please explain why you think water, sanitation,
and/or hygiene are important.
select_one sanitation_learning_P9 Do you think sanitation has any impact on learners'
ability to learn at school?
Yes
No
audio sanitation_learning_P10 Please describe what you think the link is between
sanitation and learners' ability to learn.
select_one sanitation_duties_change P11 Has the school's management of sanitation changed
since we first arrived (the new sanitation
installation)?
Yes
No
audio sanitation_duties P12 Please describe the division of duties around
sanitation and water at the school and how that has
changed (e.g. who is involved, what do they do,
when?)
audio school_water_P13 Please explain the school's water supply




Question type Name Label
select_one water_P14 Does the school get charged for water use?
Yes
No
select_one bills_P15 Can you provide copies of municipal bills from the
past 6 months?
Yes
No
select_one no_water P16 Has the school gone without water/had water cuts
since the project started?
Yes
No
audio no_water_explain_P17 Please explain how frequently this happens and
what the cause is.
audio no_water_what P18 What do you do when the school does not have
water?
select_one use_learner_toilets P19 Have you used the new EaziSplit toilets?

Yes

No

select_multiple

describe_toilets P20

Please select all words that you think describe the
new school toilets.

Beautiful

Comfortable

Dangerous

Dignified

Dirty

Gross

Hygienic

Safe

Scary

Other

select_one

satisfaction_toilets P21

How satisfied are you with the current school
toilets?

Very satisfied

Satisfied

Not satisfied

select_one

satisfaction_learners_P22

How satisfied do you think learners are with the
current school toilets?

Very satisfied

Satisfied

Not satisfied




Question type

Name

Label

audio

like_toilets P23

Please describe up to 3 things that you like about the
school toilets.

select_one

height_pedestal P24

How would you describe the height of the toilet
pedestals?

Too short

Perfect height

Too tall

select_one

size_seat_P25

How would you describe the size of the toilet seats?

Too wide

Perfect size

Too narrow

audio

change_toilets P26

What would you like to change about the school
toilets?

select_one

restrictions_use_who_ P27

Are there any restrictions on who can use the school
toilets?

Yes

No

audio

restrictions_who_explain_P28

Please explain.

select_one

restrictions_use_when_P29

Are there any restrictions on when learners can use
the school toilets?

Yes

No

audio

restrictions_when_explain_P30

Please explain.

select_one

cleaning_frequency P31

How frequently are the toilets cleaned?

Never

Less than once a week

Once a week

Multiple times a week (but not every day)

Once per day

Multiple times per day

text

cleaner_P32

Who cleans the toilets?

select_one

cleaner_contract_P33

The project's janitor's contract is ending. Does the
school plan to appoint a janitor?

Yes

No




Question type

Name

Label

audio

cleaners_gone_ P34

What is the school's plan for cleaning the toilets
after the janitor's contract comes to an end?

select_one

toilet_paper_P35

Is toilet paper provided to learners?

Yes

No

select_one

TP_provider_P36

Who provides toilet paper to the school?

Parents

SGB

Department

Corporate donor

Other

text

TP_donor_P37

Who is the donor?

select_one

TP_distribution_P38

How is toilet paper distributed to learners?

Distributed in classrooms by teachers

Distributed in classrooms by a learner/classroom
rep

Distributed from the admin office

Distributed by the cleaner

Left in the toilet cubicles

Other

select_one

soap_P39

Have you added soap to the soap dispensers before?

Yes

No

select_one

soap_freq P40

How frequently have you added soap?

Daily

Multiple times a week (but not every day)

Weekly

Every few weeks

Monthly

Only a few times

Other

integer

soap_qty_P41

How many bars of soap do you typically add to each
dispenser?

select_one

soap_simple_P42

How simple is it to add soap?

Very simple

Simple

Difficult

Very difficult




Question type

Name

Label

audio

soap_expl_P43

Please explain further how simple or difficult it is to
add soap.

select_one fixed_P44 During the project, has anything in the toilets
required fixing?
Yes
No
audio maintenance_needs_P45 Please explain what required fixing.
select_one maintenance_frequency P46 How frequently did this happen?

Never

Less than once a week

Once a week

Multiple times a week (but not every day)

Once per day

Multiple times per day

select_multiple

maintenance_who_P47

Who fixed the issues?

Janitor

Principal

Security guard

Educator

External help

Other

select_one

outside_maint_P48

About how frequently have you had to call someone
from outside the school (e.g. plumber) to fix
something in the new toilets?

Weekly

Monthly

Once a term

Annually

Never/once in a while

text

maint_cost_P49

Approximately how much does it cost the school to
get someone to come to the school and fix
something in the new toilets?

audio

plans_P50

How do you plan to ensure the toilets remain
maintained and cleaned?

audio

greatest_need_ P51

What do you think is the school's greatest need with
regards to sanitation?
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Inspection, Pre-Implementation Evaluation

Question type

Name

Label

select_one fieldworker_I1 Fieldworker's name

integer no_pit 12 How many pit toilets are provided in total?

integer no_pit g 13 How many of those pit toilets are designated for GIRLS?

integer no_pit b 14 How many of the pit toilets are designated for BOYS?

integer no_pit R_I5 How many of the pit toilets are designated for GRADE R
learners (boy or girl)?

integer no_pit_staff 16 How many of those pit toilets are designated for STAFF?

integer no_pit_usable_ |7 How many of the pit toilets are usable (available,
functional, private)?

image photo_pit_usable I8 Please share a photo of one usable toilet (if applicable).
(additional photos should be stored on your phone and
sent to the project leader)

image photo_pit_unusable_I9 Please share a photo of one UNUSABLE toilet (if
applicable). (additional photos should be stored on your
phone and sent to the project leader)

text why_pit_unusable 110 Please explain the reason(s) for some pit toilets being
unusable

image pit_layout 111 Draw a quick sketch of the pit toilet layout and number

each of the individual stalls/structures.

begin_repeat

cleanliness_pit

Cleanliness of pit toilets

integer

stall_no_pit 112

Stall number

select_one rate_cleanliness_pit_113 Please rate the cleanliness of the pit toilet stall
1 - Extremely dirty with health hazards
2 - Very dirty (use of toilets and/or basins is obstructed)
3 - Dirty
4 - Moderately clean
5 - Clean standard to aim for
select_one rate_odour_ |14 Please rate the odour in the pit toilet stall.
1 - Excessive odour
2 - Some odour
3 - No odour
text sludge_height 115 Comment on the sludge level in this toilet stall.




Question type Name Label
image image_pit_116 Please take a photo of the pit toilet stall
end repeat
select_one menstrual_pit_117 Did you observe at least one bin in the pit toilets
dedicated for menstrual hygiene products?
Yes
No
select_one hand_wash_pit 118 Is there at least one functional handwashing facility
provided near the pit toilets?
Yes, with water and soap available
Yes, but it is broken
Yes, but water and/or soap not available
None provided
integer no_chem_119 How many chemical toilets are provided in total?
integer no_chem_g 120 How many of those chemical toilets are designated for
GIRLS?
integer no_chem_b 121 How many of the chemical toilets are designated for
BOYS?
integer no_chem_R 122 How many of the chemical toilets are designated for
GRADE R learners (boy or girl)?
integer no_chem_staff 123 How many of those chemical toilets are designated for
STAFF?
integer no_chem_usable 124 How many of the chemical toilets are usable (available,
functional, private)?
image photo_chem_usable 125 Please share a photo of one USABLE chemical toilet (if
applicable). (additional photos should be stored on your
phone and sent to the project leader)
image photo_chem_unusable 126 |Please share a photo of one UNUSABLE chemical toilet (if
applicable). (additional photos should be stored on your
phone and sent to the project leader)
text why _chem_unusable_[27 Please explain the reason(s) for some chemical toilets
being unusable
image chem_layout 128 Draw a quick sketch of the chemical toilet layout and

number each of the individual stalls/structures.

begin_repeat

cleanliness_chem

Cleanliness of chemical toilets

integer

stall_no_chem_129

Stall number




Question type

Name

Label

select_one

rate_cleanliness_chem_130

Please rate the cleanliness of the chemical toilet stall

1 - Extremely dirty with health hazards

2 - Very dirty (use of toilets and/or basins is
obstructed)

3 - Dirty

4 - Moderately clean

5 - Clean standard to aim for

select_one

rate_odour_chem_131

Please rate the odour in the pit toilet stall.

1 - Excessive odour

2 - Some odour

3 - No odour

text

sludge_height_chem_ 132

Comment on the sludge level in this toilet stall.

image

image_chem_133

Please take a photo of the chemical toilet stall

end repeat

select_one

menstrual_chem_134

Did you observe at least one bin in the chemical toilets
dedicated for menstrual hygiene products?

Yes

No

select_one

hand_wash_chem_I35

Is there at least one functional handwashing facility
provided near the chemical toilets?

Yes, with water and soap available

Yes, but it is broken

Yes, but water and/or soap not available

None provided
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Inspection, Post-Implementation Evaluation

Question type

Name

Label

select_one fieldworker_J1 [Fieldworker's name
begin_repeat measurements |Septic tank measurements
integer scum_1 Scum layer thickness, in mm
integer sludge 1 Sludge depth, in mm
integer liquid_1 Distance between bottom of scum and top of sludge, in mm
end_repeat
begin_repeat issues Photographs of issues

o Describe an issue you see with the system and try and determine the
text description

cause.

image photo Provide a photo of the issue.
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Liquid Waste Program

SPOKANE REGIONAL

HE/ILTH

DISTRICT

Liquid Level

Inlet from
House

15T Compartment

Measuring the Scum Level

This procedure is for determining the distance between
the bottom of the scum layer and the bottom of the outlet
baffle or tee.

1. Establish a convenient reference point, such as a
stick laid on the ground across the top of the hole
or riser.

2. Using PVC pipe and a 90-degree elbow fitting, create
an L-shaped stick by attaching the elbow to a six
inch length of pipe to the bottom of a length of pipe
at least six feet long.

3. Atthe access lid, in the first compartment, carefully
push the stick through the scum layer to find the
bottom of the baffle or tee.

4. Mark the stick at the reference point to indicate the
bottom of the baffle or tee.

5. Raise the stick until it’s possible to feel or see the
horizontal part of the stick contact the bottom of
the scum layer.

6. Mark the stick again at the reference point to
indicate the bottom of the scum layer.

7. If the two pencil marks are three inches or less
apart, the tank needs to be pumped. If the top of
the scum is within one inch of the top of the outlet
baffle, the tank needs to be pumped.

8. Set the stick aside for later comparison with sludge
level stick.

Inspecting Your Septic Tank

Sludge Measuring Scum Measuring

Device Device
8'long 6' long
PVC stick PVC stick
Outlet
3' 90° PVC
wrapped elbow fitting
towel \

2"¢ Compartment

Measuring the Sludge Level

This procedure is for determining the distance from the
bottom of the outlet baffle or tee to the top of the
sludge layer.

1. Wrap three feet of white rag or old toweling around
the bottom of a stick at least eight feet long and
fasten it with tape or string.

2. Carefully lower the stick to the bottom of the first
compartment. To avoid pushing it through the scum
layer, lower the stick behind the outlet baffle or
through the outlet tee.

3. Hold the stick in the tank for a few minutes to allow
sludge particles to adhere to the towel. Mark the
stick at the reference point to indicate the bottom of
the tank.

4. Remove the stick carefully and note a distinct dark
stain on the towel representing the sludge layer.

5. Lay the stick beside the scum stick. Line up the top
pencil marks on both sticks.

6. Measure the distance from the bottom of the scum
stick to the top of the dark stain on the sludge stick.

7. If the distance is 12 inches or less, the tank needs to
be pumped.



Septic Tank Maintenance

The lack of septic tank maintenance can cause sewage

to back up into the house or solids to overflow to the
drainfield. Once solids leave through the tank outlet, they
can quickly clog a drainfield, to the point where a new one
is required. Most septic tanks need to be pumped every

3 to 5 years, depending on the tank size and the amount
and type of solids entering the tank. The inspection of

the sludge and scum level is the only way to determine
when a tank needs to be pumped. This is not necessarily a
pleasant task, but can be done relatively easily. Septic tank
pumping firms are available to perform this inspection.

Other Important Maintenance Information

1. Special septic tank additives will not reduce the need
for regular pumping. These products can even cause
solids to carry over to the drainfield, causing early
system failure. Some of these compounds have been
shown to pollute the groundwater.

2. Materials not easily decomposed, including sanitary
napkins, coffee grounds, cooking fats, bones,
disposable diapers, and cigarette butts should never
be flushed into a septic tank. These items will not
degrade in the tank and will increase the need for
more frequent tank pumping. They also can clog inlets,
outlets, and the drainfield.

3. When pumping, it is not necessary to leave solids in
the septic tank to aid in starting the system. However,
the septic tank must not be disinfected, washed,or
scrubbed.

Preventative Maintenance Record

5.

When the septic tank manhole is open, check the
condition of the inlet and outlet baffles. Have the
septic tank pumper replace them if they are in poor
condition or are missing.

A record drawing showing the location of your septic
tank may be requested by callilng 509.324.1546 or
emailing asbuiltrequest@srhd.org with the street
address or parcel number. If no record exists, probing
with a steel rod gently tapped into the ground, starting
five feet from where the sanitary sewer leaves the
house, should help you find it. Septic tank pumpers
are advertised in the yellow pages or online. A list of
permitted pumpers is available at srhd.org.

Garbage grinders should not be used unless additional
capacity is built into the septic tank and drainfield.
They use excessive amounts of water. The ground
garbage increases the wastewater strength and the
need for more frequent pumping of the tank.

Equipment is also commercially available to measure
scum and sludge levels.

Never enter any septic tank. Poisonous gases or the
lack of oxygen can be fatal. Any work on the tank
should be done from the outside.

Keep accurate records of the location of your septic
tank as well as dates when the tank has been
inspected or pumped.

Work Done / Comments

DISTRICT

Liquid Waste Program
1101 W. College Ave., Spokane, WA 99201 | 509.324.1560, ext. 1 | TDD 509.324.1464 | srhd.org

Updated: July 2018



Celinkungu PS Eazisplit — Deliverable 5: Post-Implementation Survey Page | 42

ANNEXURE H: Monthly inspection form

Partners in Development December 2022



Inspections, Semi-Monthly Evaluations

Question type

Name

Label

select_one fieldworker_I1 Fieldworker's name
begin group questions Questions for principal, HSM, and/or janitor
text cleaned When last were the toilets cleaned? (day/time)
select_one blockages Have there been any blockages since my last visit?
Yes
No
text blockages_what What caused the blockage(s)?
select_one blockage_resolved Were these resolved?
Yes
No
text block _res_how Please describe how and by whom.
select_one leakages Have you noticed any new leakages since my last visit?
Yes
No
text leakages_what Where was the leak(s), and do you know what caused
select_one leakages_resolved Were these resolved?
Yes
No
text leak_res_how Please describe how and by whom.
select_one water_cuts Were there any water cuts since my last visit?
Yes
No
text water_cutlength How long (in days) did the water cut(s) last?
select_one water_cut_watersupply Did the backup supply run out during the water cut(s)?
Yes
No
select_one toilets_used Were the toilets successfully used during the water
Yes
No
text toilets_not_used Please explain the challenges with using the toilets

during the water cuts.




Question type

Name

Label

text

other_challenges

Please describe any other challenges you are currently
facing with the toilets.

end group

begin group toilet_surrounds Inspection of toilet surroundings

text start_time Please note the start time of your inspection (hhmm,

note surroundings Please walk around the entire Eazisplit toilet block and
note the condition of the area

select_one rubbish_surround Is there rubbish scattered around the outside of the

Yes

No

select_multiple

rubbish_surround_type

What type(s) of rubbish do you see around the toilets?

Toilet paper

Plastic bottles

Packets (e.g. chip and sweet packets)

Newspaper

Other book papers

Menstrual hygiene products (e.g. pads)

Other

integer faeces_surround How many faeces do you see around the toilets (enter
zero if there are none)
select_one water_pool_surround Do you see water pooling anywhere around the toilet
Yes
No
image water_pool_photo Please provide a photo of the pooled water
end group
begin group toilets Toilet Inspections (THIS GROUP OF QUESTIONS
REPEATED FOR EACH OF 15 TOILET CUBICLES)
note toilets You will now inspect the toilets from stall 1 to 15 as
shown here.
begin group t1 Toilet 1
note tl go Please proceed to toilet stall 1 to begin the inspection.
image tl _photo Please take a photo of the toilet stall, with the toilet




Question type

Name

Label

select_multiple

t1_toilet_bowl

What is visible in the toilet bowl!?

Water Seal

Unflushed faeces

Skid marks

Toilet paper

Urine

Rubbish

Other

select_one

tl _urine

Is there urine on the toilet seat?

Yes

No

select_one

tl_faeces

Are there faeces on the toilet seat?

Yes

No

select_one

tl flush

Please try to flush the toilet - does it flush?

Yes

No

select_multiple

t1_noflush

Why doesn't it flush?

There is no water.

The toilet is blocked.

The ring has been removed.

No rope available

The rope is too short

| don't know.

Other

note

tl_noflush_note

Please notify the principal and/or janitor before you
leave and see if you can fix the issue.

select_one

tl_leaks

Are there any leaks?

Yes

No

select_multiple

tl_leaks_where

Where is the leak(s)?

At the p-trap connection to pedestal

At the p-trap connection to the external pipework

Where the urine pipe connects to the pedestal

Where the urine hose pipe meets the 50mm pipe

Other

note

tl _note_leak

Please notify the principal or janitor before you leave
and see if you can fix the issue.




Question type

Name

Label

select_one

tl_odour

Please rate the odour in the toilet stall.

1 - Excessive odour

2 - Some odour

3 - No odour

select_one

tl_bin

Is there a bin provided in the toilet stall?

Yes

No

select_one

t1_rubbish

Is there any rubbish in the bin?

Yes

No

select_one

tl_floorrubbish

Is there any rubbish on the floor?

Yes

No

select_multiple

t1_rubbishtype

What type(s) of rubbish do you see on the floor?

Toilet paper

Plastic bottles

Packets (e.g. chip and sweet packets)

Newspaper

Other book papers

Menstrual hygiene products (e.g. pads)

Other

select_one

tl_urine_floor

Is there urine on the floor?

Yes

No

select_one

tl faeces_floor

Is there faeces on the floor?

Yes

No

select_one

tl_cleanliness

Please rate the cleanliness of the stall.

1- Very dirty

2 - Dirty

3 -Clean

select_multiple

tl door

Please note the status of the door.

The hinges are correctly attached

One or more hinges are missing

It can open and close smoothly

It does not open and close smoothly (e.g. it gets
caught on something)

It can be locked

It cannot be locked (e.g. the lock is broken or
improperly installed)

Other




Question type Name Label
select_one tl tp Is toilet paper available in the stall?
Yes
No
note tl outside Please step outside of the stall and move to the back of
the structure where the cistern is located.
select_one tl_cisternstable Is the cistern stable and intact?
The cistern is unstable or crooked
The cistern is intact and stable
select_one t1_cisternlids Are the cistern lids present and intact?

Both lids are present and intact

One lid is missing or broken

Both lids are missing or broken

select_multiple

t1_cisternleaks

Please note any leaks from the cistern.

There are no leaks.

Water is leaking where the water pipe connects to
the cistern

Water is leaking where the flush pipe leaves the
cistern

select_multiple

tl_outsideleaks

Please check the two outlet pipes from the toilet and

The 110mm sewer pipe is leaking

The 50mm urine pipe is leaking

There are no leaks.

end group
begin group urinals3 Urinals 3
note u3 Please proceed to the stall with 3 urinals, as shown
image u3_photo Please provide a photo of the stall.
select_one u3_intact Are all three urinals in tact?
Yes
No
text u3_notintact Please explain the issue(s) with the urinals that are not
select_one u3_pipes Is all of the pipework inside the stall intact and present?
Yes
No
text u3_pipesnot Please explain the issue(s) with the pipes.




Question type

Name

Label

select_one

u3_odour

Please rate the odour in the urinal stall.

1 - Excessive odour

2 - Some odour

3 - No odour

select_one

u3_liquid

Is there any liquid pooling on the floor?

Yes

No

select_multiple

u3_liquidtype

What liquid is on the floor?

Urine

Water

Other

image

u3_liquid_photo

Please provide a photo of the pooled liquid

select_one

u3_floorrubbish

Is there any rubbish on the floor?

Yes

No

select_multiple

u3_rubbishtype

What type(s) of rubbish do you see on the floor?

Toilet paper

Plastic bottles

Packets (e.g. chip and sweet packets)

Newspaper

Other book papers

Menstrual hygiene products (e.g. pads)

Other

select_one u3_cleanliness Please rate the cleanliness of the stall.
1- Very dirty
2 - Dirty
3-Clean
select_multiple |u3_door Please note the status of the door.
The hinges are correctly attached
One or more hinges are missing
It can open and close smoothly
It does not open and close smoothly (e.g. it gets
caught on something)
It can be locked
It cannot be locked (e.g. the lock is broken or
improperly installed)
Other
end group
begin group urinalsl Urinals 1
note ul Please proceed to the stall with 1 urinal, as shown here.




Question type Name Label
image ul_photo Please provide a photo of the stall.
select_one ul_intact Is the urinal in tact?
Yes
No
text ul_notintact Please explain the issue(s).
select_one ul_pipes Is all of the pipework inside the stall intact and present?
Yes
No
text ul_pipesnot Please explain the issue(s) with the pipes.
select_one ul_odour Please rate the odour in the urinal stall.
1 - Excessive odour
2 - Some odour
3 - No odour
select_one ul_liquid Is there any liquid pooling on the floor?
Yes
No
select_multiple |ul_liquidtype What liquid is on the floor?
Urine
Water
Other
image ul_liquid_photo Please provide a photo of the pooled liquid
select_one ul_floorrubbish Is there any rubbish on the floor?
Yes
No

select_multiple

ul_rubbishtype

What type(s) of rubbish do you see on the floor?

Toilet paper

Plastic bottles

Packets (e.g. chip and sweet packets)

Newspaper

Other book papers

Menstrual hygiene products (e.g. pads)

Other

select_one

ul cleanliness

Please rate the cleanliness of the stall.

1- Very dirty

2 - Dirty

3 -Clean




Question type

Name

Label

select_multiple

ul _door

Please note the status of the door.

The hinges are correctly attached

One or more hinges are missing

It can open and close smoothly

It does not open and close smoothly (e.g. it gets
caught on something)

It can be locked

It cannot be locked (e.g. the lock is broken or
improperly installed)

Other
end group
begin group handwashing Handwashing station
note hw Please proceed to the handwashing station.
select_one hw_water Is water available at the handwashing station?
Yes
No
integer hw_inact How many of the handwashing taps and basins are
present and functional?
integer hw_soap_func How many of the soap dispensers are present and
integer hw_soap How many of the soap dispensers have soap in them?
select_one hw_leaks Do you notice any leaks and/or water pooling around
the handwashing area?
Yes
No
text hw_leaks_desc Please describe where the leak(s) is and/or what you
think is causing water to pool in the area.
end group
begin group water_meters Water Meters
note wm Please proceed to the water meters to take readings.
text wm_time Please enter the current time when reading the meters
(hhmm, e.g. 0830)
integer wm_1 Please enter the reading for water meter no. 1
image wm_1 image Please provide a photo of water meter no. 1 (ensure
the reading is visible)
integer wm_2 Please enter the reading for water meter no. 2




Question type

Name

Label

image

wm_2 image

Please provide a photo of water meter no. 2 (ensure
the reading is visible)

integer wm_3 Please enter the reading for water meter no. 3

image wm_3 _image Please provide a photo of water meter no. 3 (ensure
the reading is visible)

end group

text end_time Please note the end time of your inspection (hhmm,

text general_concerns Please note any other general concerns identified

text general_concerns_comments Please raise the concerns with the principal, HSM,

and/or janitor and record any feedback from them in




