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My name is Nirav Sahaye Hurbuns, I am 14 years old, and 
I live in Middelburg, Mpumalanga. Coming from a family 
of mathematicians, scientists, engineers, teachers and 
professors, science has always been part of my identity. 
In 2024, at the age of 12, I entered my first Eskom Science 
Expo with a project on converting plastic waste into 
fuel. Although it did not progress past the first round, the 
setback fuelled my determination. My goal became to 
compete at the Eskom International Science Fair (ISF) – 
and in 2025, I achieved it.

A problem in our own backyard
For the 2025 Expo, my friend Aditi Singh and I decided 
to work together. We initially considered a robotic fish 
project I had designed for a First Lego League Robotics 
Competition – a robot that could remotely collect data 
on the pH and salinity of deep ocean water. However, 
experts advised that further development would 
require expensive equipment, so we shifted our focus to 
something closer to home: our dams.

After interviewing the curator of Pienaar’s Dam and 
collecting soil samples, we observed visible oil seepage 
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Nirav Sahaye Hurbuns and Aditi Singh at the Eskom International 
Science Fair (ISF) 2025.
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into the surrounding soil, which was eroding into the dam. 
This led us to ask: how does soil erosion affect aquatic 
ecosystems? Research confirmed that decreasing pH 
levels can create an acidic environment, altering the 
natural ecosystem and harming aquatic life. With this in 
mind, we designed a project with two parts: measuring 
the effect of soil erosion on the pH, salinity, turbidity and 
electrical conductivity (EC) of dam water, and designing 
3D-printed structures to reduce the erosion.

Designing the solutions
Inspired by global innovations – including New Mexico’s 
3D-printed slabs, Australia’s biodegradable cages, and 
the work of 17-year-old Siddarth Pillai, who designed 
scalable 3D-printed blocks to preserve coral reefs 
– I taught myself engineering design software and 
3D-printing slicing software and designed three erosion 
barriers:

The Trapezium Design: hollow with front holes and a solid back, 
designed to hold back erosion while allowing vegetation to 
grow and water to drain. 
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At just 14 years old, Nirav Sahaye Hurbuns from 
Middelburg, Mpumalanga, has already competed at 
an international science fair, designed and 3D-printed 
his own erosion barriers, and presented his research to 
judges and students from more than a dozen countries. 
In his own words, he describes the science project 
that started with a polluted dam and ended on an 
international stage.



QUESTONLINE.ORG.ZA 	 Quest Vol. 22 No. 2 | 2026     27

CAREERS MOTIVATION| FEATURE

·	 Trapezium structure: hollow, with front holes and a 
solid back – designed to hold back erosion while 
allowing vegetation to grow and water to drain 
through.

·	 Cylinder structure: hollow cylinders with perforated 
walls to protect root growth and encourage plant 
development. Ideally made from biodegradable 
material, since its primary function is to protect 
seedlings while they establish a natural erosion 
barrier.

·	 Chain structure: interlinked hollow dodecahedron 
prisms forming a curtain to trap soil and reduce 
erosion.

Two of the three designs – the trapezium and chain 
structures – successfully reduced erosion in experiments, 
demonstrating decreased turbidity and improved pH 
levels in the water, confirming our hypothesis.

The international experience
The journey from brainstorming to prize-giving was an 
emotional roller-coaster that helped me grow as both a 
scientist and an individual. I learned how to interact with 
diverse audiences and network with peers from Lesotho, 
Namibia, Zimbabwe, Ireland, India, Russia and Mexico. 
As an introvert, stepping out of my comfort zone taught 
me valuable social skills and broadened my perspective 
enormously.

The organisers enriched the experience with cultural and 
educational activities, from dance performances and 
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The Chain Link Design: interlinked prisms designed to create a 
natural barrier that accumulates and traps soil over time. 

The Cylinder Design: intended to rehabilitate erosion-damaged 
areas by protecting seeds while they germinate and form a 
natural barrier.

films to visits to the Sci-Bono Discovery Centre and WITS 
Planetarium.

The four key takeaways from the experience were 
the values I learned, the knowledge I gained, the 
connections I built – and, most memorably, the moment I 
walked onto the stage to receive the Soil Society Award 
for the best junior soil project. It was truly unforgettable, 
and I sincerely hope to compete again this year.

To any young South African reading this: do not be afraid 
to ask the questions that matter to you, even if they start 
with something as simple as a dam in your own town. 
Science is everywhere.

Nirav’s project presentation board at the Eskom International 
Science Fair 2025. 
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Morwapula Mashalane: from a Limpopo village to 
space scientist

Morwapula Mashalane, Space Education Specialist at the South 
African National Space Agency (SANSA).
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Morwapula Mashalane grew up in the remote Ga-
Maleboho area of Limpopo and is today a Space 
Education Specialist at the South African National Space 
Agency (SANSA) and a PhD candidate at the University 
of the Witwatersrand. His route to space science was 
anything but direct – but a chance encounter with QUEST 
played a decisive role.

Q: Please tell us about yourself, your current field of work, 
and what first sparked your interest in science.
A: I am Morwapula Mashalane, born in the rural 
Ga-Maleboho area in the Blouberg Municipality of 
Limpopo province. I am a Remote Sensing Scientist by 
profession and started practising as a scientist in 2016 
at the South African National Space Agency (SANSA) 
after completing a Master of Science in Environmental 
Science at the University of KwaZulu-Natal, researching 
the use of remote sensing technologies for mapping and 
quantifying invasive plant species, before joining SANSA 
and pursuing my PhD. My interest in science was sparked 
at an early age – I loved assisting my uncle to fix his cars, 
drawing house plans, and fixing broken appliances. It was 
during those early years that I understood that someone 
who loved those things should study science.

Q: What did you hope to become when you were in high 
school, and how did that journey evolve over time?
A: I hoped to become a civil – structural – engineer, as I 
understood that bridges and buildings are designed by 
structural engineers. I was admitted to the University of 
Pretoria to study civil engineering, but was academically 
excluded after my first year. Looking back, I was only 
16 and struggled to adjust to independent life away 
from family. I then registered with the University of South 
Africa (UNISA) to study BSc Environmental Management 
(Chemistry stream), passed all my first-year modules, and 
graduated at age 21. After completing BSc Honours 
in Environmental Management and an internship at 
the Department of Environmental Affairs, I applied for 
a SANSA internship. While preparing for the interview, I 
came across a QUEST magazine article on space science 
and technology – and the rest is history.

Q: What was the article that inspired you?
A: The QUEST article I read was in Vol. 7 No. 2 (2011), 
which covered the launch of SANSA and the building of 
CubeSats at the Cape Peninsula University of Technology. 
It gave me crucial insight into space science and 
technology just as I was heading into my SANSA job 
interview – and I was fortunate to be successful.

Q: In what ways did QUEST magazine shape your interest 
in science, studies, or career choices?
A: QUEST shaped my career directly. Had I not read that 
article, I would have gone into the interview with a much 
shallower understanding of space science and satellites, 
and might have struggled to answer key questions. That 
single issue helped put me on the career path I am on 
today.

Q: Looking back, how important were science 
communication platforms such as QUEST magazine and 
outreach programmes in shaping your future?
A: I come from a village that has a science centre – the 
Bokamoso Science and Technology Centre (BOSTEC) 
– which introduced us to outreach programmes during 
National Science Week, making science fun and 
informative. QUEST then introduced me to the space 
industry I am now a professional in, shaping my entire life 
for the better.

Q: What advice or message would you like to share 
with young learners and current QUEST readers who are 
considering a future in science?
A: Young people should be intentional in their pursuit 
of careers in science and technology. Attend science 
awareness events, read the science and careers 
materials you receive – and use your phone to research 
the fields and careers that interest you. Science 
communication platforms are there to help you make 
informed decisions about your future.


