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WATER MANAGEMENT MODEL

WATER RESOURCE INFORMATION (YIELD, m?)

RAIN WATER HARWVESTIMNG DATA

A2 RECYCLED / ALTERMNATIVE WATER SOURCE

GREY WATER
RUNCFF COEFF. WEEKLY | MONTHLY TOTAL /
o ARCA f) (€} gzl YIELD [m?) | YIELD (m?) MONTH {m?)
Roof structures 6928,44 0,9 January 100 400,00 1600,00
Road and Farking 77113 0,8 February 100 400,00 160000
Movement ramps 100 0,6 March 100 400,00 1600,00
Paved Courtyards 104,2 0,7 April 100 400,00 1600,00
Lawn 128157 01 May 100 400,00 1600,00
Wetiand 33633 1 June 100 400,00 800,00
TOTAL AREA [A) 3102294 July 100 400,00 800,00
WEIGHTED C 0,55 August 100 400,00 800,00
September 100 400,00 1600, 00
Cctober 100 400,00 1600,00
Movember 100 400,00 1600,00
Drecember 100 400,00 1600,00|
ANMUAL AVE. 4800,00 16800,00
TOTAL WATER YIELD
CATCHMENT ALTERMATIVE
T AVE RAINFALL, P| = - e WATER soupce | TETAL WATER
{m} YIELD {m?)
{¥isld = PxAxC) [m?)
January 0,13 2275,56 13,00 2388 56 - TOTAL WATER YIELD (m?®)
February 0,02 1454 31 1600,00 3054,31 s
March 0,02 1505,54 1600,00 310564 | 20000
April 0.05 289,69 1600,00 24g9.69| | 00000 ——
May 002 325,08 1600 00 1525,08 2300.00 —
Junes 0ol 102 .66 200,00 G902 56 200,04
July 0,01 102,66 200,00 902,66| | 130000
August 0,01 102,66 200,00 a02, 66 L0
September 0,07 1180,56 1600,00 2780,56 ﬁﬂu-nﬂ
October 0,07 124899 1600,00 2845,99 e
= .00
November 0,11 1816,26 1600,00 3516,26
x r r b ]
December 012 197,59 1600,00 356759 ﬂfa“ ﬁv@ -5 -ﬁ -J*” @‘" o f “d“‘ f f'} Qﬂf"
ANNUAL AVE. 0,70 1307166 15213,00 28284,66 LR TOTAL WATER YIELD (ir)
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B WATER DEMAND
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Bl TANDSCAPE IRRIGATION DEMAND (m®) X X > B2 AQUAPONIC FARM WORKERS
DESCRIPTION: LAWN (m?): 12815.7 ACRI(w): 14784 PLANTING (m®): 800 X
: TOTAL :
THLY : . AMONTHLY THLY WATEER: DOAESTIC
MONTH WEEELY IEE. (m} D}].EI\[;_:;TD tj,] ¥ EE};:L? e DEMAND WEEELY IEE. (m) AMONTHLY DEMAND (m™) MU]::“RR ¥ MONTH PERSONSDAY CAPITA DEAAND
% i . {m*) i DAY () (in*/month)
Janmary 0,015 TEE8.942 0,025 14784 0,005 14 932,752 Jamuary a0 11 10.23
February 0,015 TaE.A42 0,025 147 84 0,005 14 932,782 February an 11 9.4
March 0.015 TaEA42 0,025 14784 0.005 14 932,752 March an 11 10,23
April 0,015 7658.942 0,025 147.84 0,005 14 932,752 Apnil in 11 0.9
May 0,01 312,628 0,025 147.84 0,005 14 676,468 May in 11 10,23
June 0,01 512628 0,025 147.84 ] ] 660468 Tune &41] 11 LAY
July 0,01 512,628 0,025 147,84 0 ] 660,468 Julv a0 11 10,23
Augnst 0,015 TaRA42 0,025 14784 0 ] 416,782 Augnst a0 11 10,23
September 0,015 768.942 0,825 14784 0,005 15 032,782 September 30 11 28
October 0,015 TaE.a42 0,025 147 84 0,005 15 932,752 October a0 11 10,23
MNovember 0,015 TaR.a42 0,025 147.84 0,005 14 932,782 MNovember a0 11 4.9
December 0,015 TaR.a42 0,025 147.84 0,005 14 932,782 December a0 11 10,23
ANNUAL TOTAL 8438,3612 1774.08 144 10376442 ANNTAL TOTAL 120,45
3} EVAPORATION I.OSS (For ‘open’ reservoirs) 3imm - 45 mmweek in sumumer B3 TOTAL WATER LOSS & DEMAND
AREA OF RESERVOIE. (m™): 336347
EVAPORATION RATE EVAPORATION | TOTAL LOSS 5 i .
MONTH (o owiek) RATE (m/month) (i momth) TOTAL DEMAND (1 11101111” MONTH TOTAL DEALAND ("' month)
Jannary 0,04 016 5381552 3000.60 Tanuary 166237
Febrary 0,035 014 4708855 150000 Febmary 247071
March 0.025 a1 336,347 e, March 246046
April 0,02 (.08 2600776 000,00 April 2354,76
Mav 0,015 0,06 01,8082 = Mav 206961
June 0,01 0.04 134,5388 .00 June 1947,91
Julv 0,01 .04 134.5388 100000 Tuly 1986.34
Aungust 0,02 0,08 2690776 Aungust 237719
September 0.03 012 403,6164 300,00 September 245930
October 0,035 0.14 47085858 o October 250500
Movember 0,035 0.14 470,8858 T 1 a, 4 K ., i Movember 155657
: iyl & i = 3 i .
December 0,04 0.16 38,1332 3@»‘; & ¥ S ¥y ¢ ﬁé 0.5" ﬁ’é ﬁ’& December 2662,27
ANNUAL TOTAL 0,32 1.6 123797 e o = g ANNUAL TOTAL 28641.3642
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VOLUME IN TANK (m?)

WATER BUDGET
TANK CAPACITY (m?): 4090
MIN VOLUME (m?3); 2470
WATER BUDGET INNITIATION PHASE
MONTHL . -
YIELD DEMAND Y P{{TE}TLAL : {?L['E[E
MONTH , , . VOLUME | INTANK
(m*/month) (m*/month) | BALANC
7 (m?) (m?)
Sept 2780.6 24893 2013 0,0 0,0
Oct 28490 2393.0 2340 2470,0 24700
Nov 35163 2536.6 Q397 34297 34297
Dec 3567.6 2662.3 905.3 43350 4090.0
12713.4 10303,1 24103
WATER BUDGET YEAR 1
MONTHL - . .
POTENTIAL | VOLUME
_ YIELD DEMAND Y
MON - i , NT:
MONTH (m* month) (m*month) | BALANC VOLUME | INTANK
- () ()
January 2288.6 2662.3 -373.7 3961.3 37163
February 30543 24797 574.6 45359 4090,0
March 3105.6 2460.5 6452 5181.1 4090,0
April 24897 23548 1349 5316.0 4090,0
May 1923.1 2069.6 -144.5 51715 39455
June 0027 1947 9 -1045.2 4126,3 2900,2
July 0027 1986.3 -1083.7 3042.6 24700
August 0027 23772 -1474.5 2470.0 24700
September 2780.6 24893 291.3 2761.3 27613
October 28490 2393.0 25340 30153 30153
November 3516.3 2356.6 039.7 3975.0 39750
December 3567.6 26623 905.3 4880,3 4090,0
ANNUAL AVE. 282847 256414 -356,7

© University of Pretoria
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Why games”.

Why we created games to collect information

Games as icebreakers

The pre-game workshops have been conducted to introduce the children to the students
and to get to know each other. The two games conducted at the ECD and the Mydo Youth
Centre where also tested out for further development and refinement. The pre-game
workshop is definitely a useful tool as icebreakers to ensure dedicated participation in
future.

Gamification & conversations

All the games have a gamification aspect designed into the game to add to the excitement
and overall enhancing the children participation. The gamification we used was a point
system , timers and groups.

The groups added a competitive dynamics in the group and the conversations they had
with each other were rich and insightful.

' N
m _Flgfurc 28: Community member (Zom, 2021)

Initial game ideas

We intended to conduct more games with the children but only got time to do two games
which where the Melusi plate game (tested nutrition) where altered for the two different age

Ideation process groups. The Shades of water game (tested knowledge regarding reuse of water) which
were only conducted with the Mydo Youth Centre children. This game is more advanced
where the children needs an understanding of what the different types of water is. The third
game is Follow the food game which tested the children's understanding of where different
food comes from.

Choosing two games

The team decided to work only with the Melusi plate game and the Shades of water game.
The Follow the food game was not implemented due to the high complexity to understand
abstract concepts. This game also required full facilitation and in our previous games
conducted we became aware of the language barriers and the lack of translators. The
team also decided not to implement the third game due to time constraints.

Shades of water game

e"
uThe ugly Sauc

What do you eat

RCpOI’t ertten by Sfor dinner?

Jua Greeff I“-k » oy - Guess my

plate! i 3 o f i )  Greywater

Juliana Achi s E | areruses [

Jonathan Naraine

Adam Elinder 10-14 years

Secret Food Mission:
Improve the I'ood system

© Universi
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Designing a Food Game and a Water game

1"
Iy sauce

2 llg 4
"Th(' 7-14 years

What do you eat

Jfor dinner? \/

5-6 years

e
igure 30: Plate game at MYDO (Zorn, 2021)

game "circle of trust' (Zorn, 2021)  Figure 36: Photos of children taking part in the *te game (Zorn, 2021)
SR

roduction to the plate game “ Figure 3* us@
(Zorn, 2021) oRRY S

Stickers game at ECD - with 5-6 year olds!

Planning the workshop

We saw in our first drawing workshop with these children that there was a need for visual
aid to held the children communicate what food they ate at home. Therefore we developed
the stickers version of the plate game. The plan was to have 3 different questions and have
each child go alone to the stickers buffé table to not influence each other too much - and
then be grouped into tables of smaller groups to have some kind of playful and fun process
of guessing. We decided to eliminate the game or guessing process as it'd be fun enough
to just pick stickers for this age group.

Figure 31: Water game (Zorn, 2021)

Figure 37: Childre

Reflections and learnings

The main insights around the game was to simplify it to just one question as the
process of playing this game with 24 children needed time and each child
needed to fully understand the questions and food stickers. The teacher played a
vital role to make sure the kids understood the task and gave us the right type of
data. It was time consuming to design, print and cut out all the stickers but it was
worth it when seeing the children's big smiles and realizing that they understood
- N flh task thapks to visual aid and great support from the teacher. j
GISMYEIEILy of Pretoria

Figure 32: Water game ( Background image by Zorn, 2021) Figure 38: Children showing theif dinner plates (Zorn, 2021)
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Plate game - Take aways

Analysing the data

Figure 39: Data Plate game for analysis (Zorn, 2021)

Many layers of data

The game with the older children at Mydo had several layers of data being collected, as both the
drawings and the guesses on the drawings gave us data. The correct answer of what was on the
childrens plate made us understand what the children ate (or wanted to cat) but the other childrens
guesses also gave us ideas of what where the common perceptions around food. Perhaps the
children guessed on food types that you ate yourself or wanted to eat. We saw this as a pattern as
some children actually had guessed what they themselves had drawn on their plate.

Actual dinner vs. Desired dinner?

Many children (both old and young) interpreted the question of what they ate for dinner in
different ways. Some took it quite litteral and draw or added stickers of what they ate regularly
cvery evening while some (we assume) added more or their desired foods. This is exemplified by
the example of the McDonalds menu seen in the picture to the right, where the child as well as
drawings and guesses of ice cream etc. It might be true that they eat this occasionally but we
assume that due to limited budgets the childrens families might not allord (o eat this type of food.
It might actually show stigmas - and that they wouldn't like to show the "poor mans food" they eat
but rather fast food that might be more a symbol of status and success that the children want to
show off for others.

Findings

‘We counted all the foods selected by the children and sorted the most common foods based on
how many foods were selected out of all the available foods - here processed food dominated over
whole foods.

Lots of processed food

After analyzing the results of the plate game at the BCD we saw that processed food was
overrepresented among the foods selected by the cildren. A pattern that also existed in the youth
center plates. From the top foods (that at least 5 or more of the 23 kids selcted) almost half were
processed foods, compared what they had to chose from where it was under 23% processed foods.

BOTTOM 20 FOOD

3

12 e eraed b

TOTAL GIVEN FOOD

Figure 42: Results from the plate game data analysis

0 .
APty

Vegetables/fruits underrepresented

Both vegetables, fruit, nuts and seeds (basically all whole [oods from plants) were very
underepresented compared to what the children had (o choose from. Also fish were quite un
common. More common was hamburgers and the popular dish "Vetkoek's".

Its difficult to know if this is because most children actually eat a lot of processed foods and very
little vegetables or if they are more familiar to these due to advertising. But either way the childrens
responses indicated a lack of whole foods, (ruits and vegetables.

TOP 20 FOOD TOTAL CHOOSEN FOOD PER ITEM

Water game workshop

Playing the water game at Youth center

g'1n the construction of the water game (Z0
-

Playing the water game

The shades of water game have been played with the children from the Mydo youth centre.
The aim of the game was to understand the general understanding of water usages and
re-usages practices.

Building the structure together

The children helped with the construction of the game structure. This almost served as the
icebreaker making the children excited for what is to come. By co-constructing also
strengthen the relationships between the students and the children.

Drawing as a warm up activity

When the structure have been constructed we asked the children to draw water pictures on
the timber sheets while they waited for the other team mates to join. By adding this activity
gave them authorship and ownership to this structure.

o

Figure 45: Water game (Zorn, 2021)

Reflections and learnings

The different water types have been coloured with food coloring where the
children had the opportunity to colour and play with the water which was a very
nice sensory experience for the children. This water game was the second game
played and when this game is compared to the plate game it is evident that this
was by far the most enjoyable game just because of the little co-creation
elements we introduced and by activating multiple senses.

~ ©“University of Pretoria

o



F
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qu#” YUNIBESITHI YA PRETORIA

Water game - take aways Co-design workshop

Analysing the water game data Design thinking workshop in collaboration with Play Africa

R—— o i 2
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"There is a
"Mangash" living in
the Quarry hole! The . ¥
Mangash eats o J— A : Y
people, we do not T 7 ;

go near the quarry” -

W,

v AV -
St A

Mydo Youth Centre
Children

% Figure 48: Post- water game discussion
A e

Figure 47, Postwater ganie _.c_ﬁ’svcgssiof;"énd s"toryAteIIing (Zérn, 2021)°5 and'siory-telling (Zorn, 2021) o

lae Play Africa workshop (Zorn, 2021)

DESIGN THINKING WORKSHOP

igure 51: Mapping e)%c e

Discussion to collect data

The discussion we had afterwards with the children also gave us interesting insights of how

Pilot workshop with Play Africa

they use water at their homes: - We did an analysis of all the main stakeholders we could think of and organized them in a 2
p » : : " P s o circle diagram (bellow) where the most important stakeholders in our project are closer to ——  —
* The children like to take baths heating the water with kettles to make it warm
« The cook with water such as pasta, n?eat, and pap. y - : the middle. In the first iteration of this analysis we did not even include the NGO which EMPATHIZE DEFINE ! PROTOTYPE | TEST SHARE

plays a crucial role and later came to be seen as one of our main stakeholders (in their role
of building and facilitating new schools/ECD's and Youth centers in the area).

The quarry hole water dam is a very scary place for the children and they believe that
the "mangash"” will kill their family if they go near the water body. The "mangash" looks

like big snake monster. \ - .
« The children mentioned that they capture rain water with buckets at home for bathing, Put emojs on the map of Shers you ko
drinking and cooking purposes. o® I the other kics!
4 here that pecple
_ - . - experience?
‘ 4 = Part 1-2: Empathize & Define
- identified
Wh ere d | d the Water gO? ! ‘. D < The youth identified different spots on the map and could add emojis here to o sprcento
_ . , J ' express their feelings and identified problems around these area. This was a very ooy . 3
The children showed overall a good understanding of the different water types. The also By 3 : efficient way to understand the each child's perspective and the children could e 53 o bl
show signs of reuse practices as home however these practices can be enhanced. lead us into defining problems. The children had presented their problems and we Govid!
* The children put the Brown water at the dumping site because that is where the dump "'1 could quickly start defining common problems that many children agreed on.
goes. e ) i
« Rain water have been put at the drinking water. 1 \ o AT iemes
« Grey water have been reused in the toilets. Figure 49;: Post- water game discussion'and story-telling (Zorn, 2021)

Figure 52: Interpretation of Play Africa method in preparation for workshop (Zorn, 2021)

Part 3-4: Ideate & Prototype

d data e R The next phase was the ideation phase as we fastly jumped over the

o - define stage. Here the children starting sketching on ideas, not always
directly related to the chosen problem from previous part. The children
did drawings which had a lot of depth them.

The main insig

The insights of this exercise med vident that
there is more education needed to
greywater to water the garden.

Municipality

Waste water
Garbage dump
Drinking water
Pond
Quarry Hole
Watering the
Garden
Washing the
Dishes
Water treatment

Another important insight was that the children
capture rainwater but there is opportunities to Brown water
enhance this practice using a bigger surface such
as roof and gutter to capture even more water

reducing their trips to the municipal tanks. Grey water

Rain water

& . Figure 53: Prototyping exe{cise (Zorn, 2021)
ean water

Part 5-6: Test & Share

The final part of the workshop was testing and sharing ideas. But here the testing
(in which we had in mind to work with storytelling as a way to test ideas was
simply not something we had the time for. Sharing though was great fun and and
important part of each of the steps.

of Pretoria

Figure 50: Data analysis ofith

FigUres4PrototypREeXercise (Zorn, 2021)
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Co-design - take aways

Take aways from the Play Africa workshop

Method & Adaptations

For the workshop, we designed a black and white map, drawn upon a satellite picture of
Melusi and Dwar's Avenue. When printed it reached around 1x1 meters.

On this map, a main task for the kids was to put out emojis and for pointing out
different thoughts connected to space. By using different emojis, it was possible to
connect different spaces to different feelings, thoughts and attitudes.

The map also offered a sort of gameified quality, connecting to the earlier workshops
on Mydo and in the area.

Figure 55: Drawing exercise (Zorn, 2021)

Drawings and stories behind

The youth and kids got the oppurtunity to draw - as well as making models out of play
doe, sticks and paper, during the workshop.

There was a variety of ideas! Some participants proposed new fences or plantation or
trees, while others proposed Melusi to be transformed into a diving centre, to solve
the problem of floodings.

Also some quite serious problems connected to the space were identified, shown here
beneath.

Problems identified by children

Among the problems idenified by the kids can be mentioned:
» too many cars
« fear of being hit by a car
« fear of unknown cars and persons
« bad connection to the nursery/other side of the street

« fear of snakes
rticip. a(qun, 2021)

The main insights and data

There where many take aways and important insights from the Play Africa.

Among the most important where:
« Many youth/kids do not like the cars and the road, because of fear of being
hit by a car.

« Many youth fear kidnappings, and this is also connected to a negative view of
the nearby road.

« There is a fear of trees and vegetation, because of fear of snakes - and a
conceptual connection between greenery and snakes. At least this was the
case for the trees at the nursery. Because of this, the youth do not enter the
nursery.

Take aways:

264
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Figure 56: A sketch by one of the participants (Zorn, 2021)
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Dear Dr C Combrinck

FACULTY COMMITTEE FOR RESEARCH ETHICS AND INTEGRITY
Your recent application to the EBIT Research Ethics Committee refers.
Conditional approval is granted.

This means that the research project entitled "Urban Citizen Studios: Public Interest Design" is approved under the
strict conditions indicated below. If these conditions are not met, approval is withdrawn automatically.

Conditions for approval

Conditional approval on the understanding that:

- Applications from each student (including application forms and all necessary supporting documents such as
questionnaire/interview questions, permission letters, informed consent form, researcher declaration etc) will need to
be checked internally by the supervisor. A checklist will need to be signed off after the checking.

- All of the above will need to be archived in the department and at the end of the course a flash disc / CD clearly
marked with the course code and the protocol number of this application will be required to be provided to EBIT REC
administrator.

- Any personal and demographic data (eg gender, income, education) have provided the motivation that is acceptable
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- Students using organizations data not publicly available or collecting data from employees have the permissions in
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