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Editorial

Presidential

After a relaxing holiday and yet another MV Wintersport, 
the month January gave us a few less relaxing exam weeks. 
So obviously it’s time for a new Natural Resource, the first of 
the year 2017! 

You may have noticed that the last Natural Resource had a 
slight print mistake, the last two pages became number three 
and four. Our apologies for this! 

We have had a few activities this period, so in this issue we 
report back to you on those activities. Several new articles 
where written for this NR and obviously the regular articles 
are also present in this issue. So take a seat and I can assure 
you that you’ll have an interesting and entertaining read! 

As usual, we feature a bachelor thesis this time by Frans Liqui 
Lung.

This period the “Barbararede” took place, so of course we 
report back to you about this festivity. There was another MV 
soccer cup and the Spoco, who organised this event, will give 
you a detailed report on who won and whether the first year 
students came close to winning the cup for the first time ever! 
Fien Louwerse and Noor van Eimeren will tell us how it was 
to have their parents join them at the faculty on parents day. 
To illustrate the avaible options for master programmes we 
conducted an interview with a student, Rosa Meijer, about the 
new master’s programme/track Environmental Engineering. 
We also have the story of the first half year of Marije van 
Hell, who did her minor abroad in South Africa. Fabian Kamp 
did an internship in Germany at RWE and has something to 
share about this amazing experience. 

Sitting here at my desk in the MV room I look around and 
everything I see brings up different MV-related memories.

I look at my cup of coffee and see the logo of a company. 
This reminded me immediately of the different company 
presentations we have had in December 2016 during the 
Petroleum Company Days.

Behind me I notice that there is still some Christmas 
decoration in our room that we used to trim up the faculty 
building with for the Christmas Drinks. Each year again this 
event is one of the highlights for the MV and our faculty. We 
as the Board were really glad to see almost 200 students and 
staff members enjoying this moment together!

A first year student walks in with his arm in a sling. The result 
of an unhappy skiing accident he had during the Christmas 
holidays. During the MV skiing trip with 20 mining students 
to be more specific. This was a great way for all students 
that joined this trip to get fit again, to get to know each other 

To let you know more about the people working at our faculty 
we did a trip to the lab. The FSR wrote about who they are, 
what they do and what they’re working on at this moment! 

Let the minerals and stone predict your future! We have a 
horoscope with all the info you need to survive the third 
period. If you’re curious about a mining house, read the article 
dining with Kiruna. If you would like us to come dine with 
you, then send an email to Naturalresource-MV@tudelft.nl!

In one of our regular articles, Board Highlighted, we 
interviewed our secretary Daniëlle Bode. And of course there 
is a new Weber puzzle and the solution of the last Weber 
puzzle. Don’t forget to send in your solution, if it’s the correct 
one you could win a free crate of beer! 

On behalf of the editorial staff I would like to thank all 
contributors for their articles and photographs.

Glück auf!

Christine Klöpping
Chief editor

Dear readers,

Dear members, extraordinary members and others interested,

better and to do some investigation into the local ‘Yeti Bar’ off 
course.

Then I look to my right and I see a very large bookcase filled 
completely with yearbooks of the MV. I check the year we 
are in now to realize that we are already in 2017. I make a 
small calculation and result in the great final answer that this 
means that the Mijnbouwkundige Vereeniging is in its 125th 
year which will be celebrated during the 25th Lustrum! 

Gluck Auf!

Rutger van Limborgh
President of the Mijnbouwkundige Vereeniging
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News

December 30, 2016
Fossil fuel formation: Key to 
atmosphere’s oxygen?

For the development of animals, 
nothing -- with the exception of DNA 
-- may be more important than oxygen 
in the atmosphere. A study now links 
the rise in oxygen to a rapid increase in 
the burial of sediment containing large 
amounts of carbon-rich organic matter.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2016/12/161230185406.htm

February 8, 2017
Investors keep flocking to gold, push 
metal to three-month high

Gold prices climbed Wednesday for 
a fifth-straight session as geopolitical 
uncertainty ahead of European 
elections pushed the metal to its highest 
price in about three months.
http://www.mining.com/investors-keep-
flocking-to-gold-push-metal-to-three-
month-high/

February 7, 2017
The world’s largest miner wants more 
action on carbon capture

BHP Billiton (ASX:BHP), the world’s 
largest mining company, is urging 
governments to provide more support 
to the industry for developing carbon 
capture and storage (CCS) projects.
http://www.mining.com/the-worlds-
largest-miner-wants-more-action-on-
carbon-capture/

February 6, 2017
Cereal box-sized spacecraft could 
sample asteroids for mining potential

It may not be necessary to fire a billion-
dollar spacecraft into orbit in order 
to find out the potential of mining 
asteroids. Instead, tiny spacecraft 
no bigger than a cereal box could 
be launched  with the intention of 
intercepting potential mineral-bearing 
asteroids in order to see how likely it is 
they contain metals worth mining and 
returning to Earth.
http://www.mining.com/cereal-box-
sized-spacecraft-could-sample-asteroids-
for-mining-potential/

February 2, 2017
Australia’s record-breaking mining 
exports hint of new sector boom

Australia’s trade surplus surged to a 
record high in December of $3.5 billion 
thanks to a mix of higher mineral 
exports and soaring commodity prices, 
in which some see the beginning of a 
new mining boom.
http://www.mining.com/austral ias-
record-breaking-mining-exports-hint-of-
new-sector-boom/

February 1, 2017
Did this financier just call the end of the 
mining rally?

After four-plus years of declines, 2016 
was a comeback year for the mining 
industry – with only a couple of 
exceptions, energy, metal and mineral 
prices rallied strongly last year.
The turnaround in the sector has 
convinced at least one private equity 
firm that it may be time to lock in 
some profits. Reuters reports the Orion 
Mine Finance Group is in talks to sell a 
portfolio of 87 royalty, streaming and 
offtake assets.
http://www.mining.com/financier-just-
call-end-mining-rally/

February 1, 2017
Here’s what miners should expect and 
do in 2017

Global miners, particularly Canadians, 
are showing increasing signs of 
optimism as commodity prices are on 
the rise, shallow growth is returning to 
different end markets, and most are in 
better cost positions than in the recent 
past, the annual “Tracking the Trends” 
report bij Deloitte released Wednesday 
shows.
However challenges remain, and 
the industry is still likely to have 
to deal with cyber-security threats, 
technological disruption and 
environmental issues, it warns.
http://www.mining.com/heres-what-
miners-should-expect-to-see-in-2017/

Feb 13, 2017
U.S. D.O.E. Finds Renewables Employed 
More Americans Than Oil and in Gas in 
2016

A new report by the United States 
Department of Energy concludes that 
American renewable energy firms are 
creating more jobs than their fossil fuel 
counterparts.
Solar and wind energy companies 
generated more jobs than oil, coal and 
natural gas combined, even though 
the green companies still account for a 
small portion of total domestic power 
production. By Zainab Calcuttawala. 
http://oi lpr ice .com/Latest-Energy-
News/World-News/US-DOE-Finds-
Renewables-Employed-More-Americans-
Than-Oil-and-in-Gas-in-2016.html

November 16, 2016
USGS estimates 20 billion barrels of oil 
in Texas’ Wolfcamp Shale Formation

The Wolfcamp shale in the Midland 
Basin portion of Texas’ Permian Basin 
province contains an estimated mean 
of 20 billion barrels of oil, 16 trillion 
cubic feet of associated natural gas, and 
1.6 billion barrels of natural gas liquids, 
according to an assessment by the U.S. 
Geological Survey. This estimate is for 
continuous (unconventional) oil, and 
consists of undiscovered, technically 
recoverable resources. 
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2016/11/161116184349.htm

14 February 2017 
Saudis push for oil market recovery 
with lowest output in 8 years 

JEDDAH: Saudi Arabia, the world’s 
largest crude exporter, told the 
Organization of the Petroleum 
Exporting Countries (OPEC) that it 
cut oil production to its lowest level 
in more than eight years, signaling 
its seriousness in supporting market 
recovery.
h t t p : / / w w w . a r a b n e w s . c o m /
node/1053881/business-economy
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pouring beers and singing sometimes.
Jan Willem would be at the place 
where he likes to end his nights: de 
Steck, or in an alley somewhere in 
Delft after a night in het Noorden… 
Fortunately, he always arrives home 
safely. He isn’t someone to worry 
about whenever he is drunk, maybe 
because it happens quite often.
And myself, I would place myself at 
home. Simply because that’s a good 
place to relax.

What would you change about the 
MV room if you could give it a make-
over?

It would be nice to have a higher table 
like the ones in the exposition room 
in the back of the MV room next to 
the window. This could make a good 
place to have lunch. Also the couches 
could be a little higher because the 
current ones are too low to sit on 
comfortably and it would be great 
to have a platform in the MV room 
in such a way that we would have a 
committee room above the workplace 
of the board.

What have you learned from your 
past years in Delft?

One thing I learned is to only 
participate in the things and activities 
you like the most. Otherwise you 
aren’t motivated to make an effort and 
things won’t be happening and that 
will not make you feel any better. The 
thing I liked to do most was rowing 
and next to that I had to work hard for 
my studies. To make this combination 
work I’ve learned to work hard. When 
I started my first year in Delft, I wasn’t 
used to this at all and suddenly I had 
to work hard to pass my BSA. Earning 
my ECTS credits was definitely not as 
easy as getting good grades in high 
school. In order to be albe to combine 
competition rowing, committee work 
and my studies, you have to work hard 
and work together with your fellow 
students.

anyway. I was quite nervous at first, 
but afterwards it was a lot of fun and 
we had an epic party. A recent event 
I really enjoyed was the Barbararede. 
Many people came to enjoy the speech 
and the night and they were having 
a good time. People of all ages were 
present and great stories were told.

Can you describe in 125 words what 
you would like to achieve in the 
coming years?

The coming year I want our website 
to be updated more frequently. We 
already have a new style, but there 
is still a lot to be changed about it to 
make it more enticing to visit the 
iidesk and photo page. Another goal 
for the coming year is to be able to 
play the Glück Auf on my accordion. 
Afterwards, I want to learn 
windsurfing and start my master. 
My mind is currently set on Geo-
Engineering. It seemed very 
interesting to me after I attended a 
company presentation by Boskalis. 
It would be great to work abroad for 
some years, but eventually I would 
like to live in the Netherlands on a 
farm with two donkeys, three goats, a 
dog, a cat and a rabbit.

How would you describe your fellow 
board members if they were a site in 
Delft?

Roos would be at DSC to meet up with 
her friends because she enjoys seeing 
them and always makes an effort 
to make time for them. She can also 
spend all of her money on the beers 
there, and she is quite good at that.
Rutger is definitely at the market-
square. He likes having a chat with 
people and there you find the market 
vendors doing the exact same thing: 
telling good stories all day long.
Jesse would be at some very hipster 
place or a theatre/museum, because 
he likes to try out new things and is 
interested in different things: music, 
art, science. Or he is behind the bar 
in het Noorden together with me. 
We have a lot of fun together while 

Name:  Daniëlle Bode

Age:  24

Year:  5th year AES student

Board function:  Secretary

As secretary of the MV I’m responsible 
for planning our activities and keeping 
our agenda up to date well-organized. I 
also send the Mining Mail you receive 
every week, but most of all, I am the 
first person to contact at the MV. Not 
just when people want some coffee, but 
mostly when people have a question 
of any kind. That’s what I like most 
about being secretary; answering the 
many calls we receive at the MV room 
especially when it is Prof. Weber calling. 
Prof. Weber always has many stories to 
tell and I enjoy listening to them. 

What was your favorite moment with 
the MV the past years?

One of my favorite moments was 
when I organized the Batavierenrace 
with the Spoco. I hate running, so 
I was supposed to stay in the bus 
and drive people around all day. But 
when someone cancelled, I had to run 

By J. Steijn

In this interview Daniëlle Bode, our current secretary, will be interviewed by J. Steijn about her goals as secretary, her 
involvement in the MV and herself as a person. 

Board highlighted: Secretary
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on how to proceed with chemicals and 
chemical procedures and techniques to 
get the best results.’’ 
‘’I’ve worked at the TU Lab for over 
30 years now. There have been a 
lot of changes in those years in the 
Laboratories of the faculty. Many of my 
colleagues have also worked here for 
a long time. However, more and more 
younger people have been employed 
here over the last few years, which 
has made the staff more diverse. But 
somehow, it seems that once people 
start working here, they stick around 
for a long time.’’ 

The staff
“The staff is a great and varied team. 
There are people from all kinds of 
expertise and levels of education. 
Everyone works on his or her own 
tasks and within the entire research we 
perform at the laboratory all together. 
Once every two weeks, a technicians 
meeting takes place, supervised by the 
head of the Laboratory, Karl-Heinz 
Wolf. Here we discuss problems with 
certain experimental set-ups and 
finances and are provided with the 
latest information concerning the lab. 
There is a good atmosphere in the 
group, which is very important for a 
good cooperation.” 

analyses of chemically contaminated 
soil. Different analytical techniques 
were necessary for a lot of the projects 
that came by. 
After a few years I slowly rolled into 
teaching the chemical practical courses 
for first- and second year AES students. 
I did this for many years and I enjoyed 
the combination of teaching students 
and the regular work in the lab, even 
though it became more and more 
intensive and time consuming because 
of the increase in students. A few years 
ago the curriculum changed, resulting 
in a shift in the focus on chemistry 
basics for AES students changed and 
consequently chemical practical courses 
became less important.
In 2006 I join the Dietz Laboratory of 
Petroleum Engineering, which changed 
into G&E Laboratory. I initially didn’t 
have a particular interest in the oil 
industry, but through the years you 
learn how to work with the different 
chemistry you have to deal with in 
an oil lab. Enhanced oil recovery and 
(hydro)geochemistry are main topics in 
the lab and bring interesting challenges 
to a chemical analyst. 
An important part of my job is to 
familiarize students with safety 
procedures in the lab (HSE activities) 
and to assist them in making decisions 

Jolanda van Haagen
At the lab since: 1985
Studies: HBO Analytical Chemistry

Before the Geoscience & Engineering 
Laboratory
“I started working quite soon, After 
I finished my studies in analytical 
chemistry in Delft. First at laboratories 
like AKZO chemie and TNO, but later 
I ended up at a development project 
with use of the facilities of the TU 
Delft. This project focused on supplying 
people in Tanzania with a bamboo 
drinking water supply system, which 
had to be impregnated with chemicals. 
It was important for us to analyse the 
water after impregnation to make sure 
no poisonous substances like copper, 
arsenic and chromium would end up in 
the people’s drinking water. It was also 
necessary to develop this technique 
as simply as possible so that it could be 
used in the laboratory in Tanzania for 
analysis of the water.’’

Jolanda’s job in the laboratory
‘‘At the beginning of my career at 
the department of Natural Resource 
Technology, I learned to analyse coal 
and iron ores, I did research on (hydro)
metallurgical processes on oil-water 
separation techniques, and I conducted 

 ▲ Jolanda van Haagen  ▲ Experimental set-up for practical course

LAB interview

By J. Steijn

A lesser known department of the faculty CiTG is the Geoscience & Engineering Laboratory. Students approach the laboratory 
staff when specific research needs to be done for an educational project. No matter whether it is a Bachelor or Master thesis or 
a PhD project, many projects require the assistance of the staff when making use of the equipment. Every member of the staff 
has his/her own expertise, e.g. preparation of the cores, building up experimental set-ups with (high) pressure and temperature, 
performing physical/chemical analysis of materials or solutions before and after experiments, CT scanning of cores, geological 
testing of soils and rocks, specific core experiments, geophysical experiments, image analysis, teaching practical courses, and so 
on.  This is what makes the staff a dynamic group of people. 

In this interview we will take a look into the life of chemical analyst Jolanda van Haagen. She was born and raised in 
Delft, studied HBO-Analytical Chemistry in Delft, is married and mother of two daughters. She works part-time at the G&E 
Laboratory (20 hours/week).
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Aquarius (January 20 - February 18):

Your diamond wants to shine-LET IT 
SHINE! Let it light up your life and the 
lives of others!

Because the 3rd Augite lies in the 
second drawer of the third cabinet 
in this period, you will be more 
progressive in social contact in het 
Noorden. But don’t spend all your 
money on beer, because March will 
lead to an all-time low in funds. Your 
diamond heart will not be easily 
broken, but watch out in April!

Pisces (February 19 - March 20):

This period will be like the golden age 
for you! Strike gold!

Pyrite circles between the second 
drawer from under and the third 
drawer in 6th cabinet. This means you 
will be flying through this period, if 
you’re a first year or older, you might 
even pass the resit of linear algebra! 
Too bad love isn’t in the air, a storm 
will pass through and might even 
destroy your fortress of Angele, so 
don’t take it for granite!

Aries (March 21 - April 19):

Bring your diamond drill bit and dig in!

Dolomite is placed in the fourth 
drawer in the second box, but 
sometimes it’s misplaced in the fifth 
box. This means that you may find 
some challenging projects or social 
challenges. lucky that as an Aries you 
never shy away from a challenge. 
But watch out, don’t let your temper 
get the better of you if it doesn’t go 
your way. In love your sure footed 
and you’ve been known to lead, but 
let someone else take the reins for a 
change.

Mining Zodiac Horoscope

Christine Klöpping

Leo (July 23 - August 22):

Stones can’t get you everything!

The philosopher’s stone still need 
to be officially made, but there’s an 
empty space in the second drawer.  It’s 
like the philosopher’s stone is in your 
hand, you seem to live forever, with a 
bottomless pit of gold. Don’t just run 
away with this happy news. Think 
about it, will it give true happiness? 
Wouldn’t it give more pleasure to have 
discovered that gold you self? And 
living alone till the end of time could 
be quite lonely.

Virgo (August 23 - September 22):

Your truck is overloaded!

Galena is dropped in the left box in the 
first drawer from under.
I hard to say no to fun things, but you 
may have taken too much workload. 
Everyone knows that virgo’s are very 
organised people, but you seem to 
keep forgetting things. Watch out, 
you may even start to be late! You 
just can’t keep up with all these social 
obligations, work/committees and 
your good grades! Maybe take a day 
of? or go for a relaxing spa day with 
friends. Learn to say no, your life will 
be much more relaxing!

Libra (September 23 - October 22): 

Some stones weigh heavier than others.

Azurite can often be found in on often 
lower dwawers, but later on it may 
be found in one on top. The past year 
has had some tough moments but it is 
guaranteed by the setting of the stars 
that your happiness will be revealed 
mid 2017. In the summer holidays you 
might even find the one special person 
you will spend a lot of time with, so 
keep your eyes open. But don’t take 
this for granite, you will have to work 
for him’her. The first half year of your 
studies may have been a bit tough, but 
don’t worry because the position of 
Azurite can tell that your hard work 
will pay off from now on.

Taurus (April 20 - May 20):

Dark clouds settle around your 
geological hammer!

A gneiss is lighted by the lamp of desk 
number eight and biotite lies in its 
shadow. Don’t hide in the darkness of 
your own making. You’re wandering 
in forest of misconceptions, looking 
for your geological hammer. Stop 
looking, just embrace it. If you find 
closure April will bring a brighter light 
to your existence. Maybe some love 
will drop like stone on the path of life.

Gemini (May 21 - June 20):

You’re on fire! Pick up that Flintstone.

Hematite lies in the fifth drawer in the 
back of the room. 
In the coming months it’s heating 
up! While you’re looking confidently 
in the mirror, one thing is for sure, 
you look bolder great! Watch out 
that you don’t just look at yourself, a 
mountain doesn’t consist of only one 
kind of stone. Not only in the looks 
department are you on fire, money 
wise you can make money faster than 
that  it can burst into flame. Obviously 
we don’t have to tell you the benefits 
of looking great in love department, 
enjoy!

Cancer (June 21 - July 22):

The bucket wheels will be flying around 
your ears.

Gypsum keep getting lost and can’t be 
find right now. This is obviously very 
disturbing. 
You should really try not to create 
chaos. Everything you touch crumbles 
down and it’s not just trenches and 
benches. Keep a few good friends 
around that can help you build it 
all up! Luckily you have friendships 
that are rock solid, otherwise those 
wouldn’t be standing for long. Stay 
positive though, we might just find 
gypsum were it has fallen under a 
table or something. And then all will 
rolled around!
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Sagittarius (November 22 - December 
21)

All you need is love?!

Flint has been hanging around in the 
third drawer for a while. Don’t you see 
all the sparks flying?! A blast from the 
past has been trying to make his/her 
way back into your life. But this may 
not be wise. Open yourself up to new 
people and possibilities. Creativity and 
true love are amplified these periods. 
This may be the ideal time to start 
thinking about an internship. The 
possibilities are endless.

Scorpio (October 23 - November 21)

Your professional career appears to be 
going north.
 
As topaz is back in the collection 
you shall be in a powerful position, 
but try not to be to dominating, or it 
could spoil your equations with your 
colleagues. Your work environment 
is likely to be inspirational, you will 
work hard, and deal with obstacles in 
an optimistic way. It is a great moment 
to get your studies back on track, but 
do not forget about your personal life.

Capricorn (December 22 - January 19):

Glass half full or glass half empty?

Obsidian has been gone a while 
but can now be found in the fourth 
drawer in the third cabinet. You may 
have been looking at everything all 
wrong! Those unfortunate things that 
kept happening have an upside! You 
failed a course, well now you have 
the chance to really understand it and 
get a 7+. The love of your life broke 
up with you? Now you finally have 
the time to study for that course you 
failed! So, maybe the glass is closer to 
three quarters empty, it’s still partly 
full! So stop moping, throw that 
self pity in the pitt. Because that’s 
definitely not attractive, your love of 
your life may even come back! Well, 
as soon as you’re making some real 
money. 

Source pictures: Courses Geology 2 and 
Extraction of Resources
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statuette. This statuette currently has 
a special place in the boys home (and 
heart) and her candle is lit frequently.

As part of the house’s inauguration, 
the 124th board was invited over for 
dinner and some drinks. The boys 
were to prepare true miners dishes  , 
such as interestingly layered lasagna 
and an apple pie with the MV logo, 
which, of course, was only to be cut by 
Floor Crispijn, former president of the 
MV.

This February the house’s Dies will 
take place and the boys are planning a 
splendid event, the detail of which are 
still kept a secret.

After mice frequented the house 
during the first months of residence, 
the house was in need of a cat to 
hunt them down. It took some 
time to convince Tim, but as soon 
as he approved, the cat moved in 
immediately. 

The cat has learned to behave herself 
thanks to her strict upbringing. 
The house’s most important rule is 
definitely that whenever the cat is on 
the table, everyone can start throwing 
their beers. And since these are 
consumed quite frequently, the cat is a 

H.S. (Bas) Hartkamp (Landlord)
“I graduated in 1994 in Mining 
Engineering with Rock Mechanics, 
and spent my final year at the Royal 
School of Mines in London. After 
serious plans to go to Africa and 
Australia, market demand pulled me 
into Information Technology and later 
Strategic Consulting. I have been self-
employed since 2004, which means 
I have to make sure I provide for my 
own future retirement. The Kiruna 
house is the first step to realize this.
My practical and pragmatic approach 
to problem solving is the most 
important lesson I learned as a miner. 
This, and the ability to see the big 
picture (of any kind) are qualities I use 
every day.”

The Visit
Even though Friso isn’t the best cook 
according to his housemates, the night 
we came over for dinner, he did cook. 
As he explained that his specialties 

 ▲ Figure  - Kiruna preparing for an 
evening at ‘ Het Noorden’ 

 ▲ Figure 1 - Maya

NRC dines at…  Mijnbouwhuis Kiruna

By J. Steijn

House name:  Kiruna
Adress:   Caspar Fagelstraat 37, Delft
Inhabitants:  Koen Harms (HO)  
   Tim Meijer
   Friso ter Steege
   Goof Blokker (HJ)
Pet:    Maya (Cat)
Established:  Since February 2016

 ▲ Figure 2 - Kiruna

are wraps and hamburgers, Koen told 
us “his favorite part about preparing 
hamburgers is buying the sauces”. 
Under the candlelight near Barbara’s 
statuette, good company and a good 
meal were awaiting us. 

Alumnus Bas Hartkamp bought 
the house and since he was certain 
the house was to be rented to AES 
students, the 124th board went on 
a search for potential miners. The 
boys they appeared were immediatly 
enthusiastic, and some time later they 
moved in. 
It was clear from the startthat the 
house would be named Kiruna. The 
name was derived from the world’s 
largest and most modern underground 
iron ore mine in the world; the Kiruna 
Mine. The mine was found because 
, suspiciously,  it was observed that  
lightning often struck the same 
mountain. It is located in Swedish 
Lapland and has an annual production 
capacity of over 26 million tons of iron 
ore. 

Some honorary members of the MV 
were invited to the home after the 
boys had poured some beers at the 
Barbara drink. The Glück Auf was 
song, beers were drunk and the 
house recieved its very own Barbara 



1111

50th birthday’. When Koen is asked 
what he would be like himself, he 
does not have a clue. Luckily Friso 
does, because he thinks Koen would 
be an old, demented cat because he 
can be ‘completely insane and have 
unexpected actions, but you won’t let 
him go because he has a place(/soft 
spot) in your heart’. 

Despite low expectations, Friso 
prepared a delicious Mexican meal and 
we had a wonderful time. The night 
ended -as it should- with a decent 
amount of beers in het Noorden.

We would like to thank Kiruna for 
their hospitality!

playing games. They all play a little 
too fanatically, which doesn’t make a 
game of Monopoly the best activity to 
witness in the house.

When they are asked which cat 
everyone would be if they were 
one, Koen is certain: ‘Tim would be 
Garfield, just because he is the largest 
and laziest one’. Friso, however, 
is like Miss Minoes because he is 
‘feminine, affectionate and naive’. 
Goof is described, in contrary to his 
HJ status, as an old stray cat because 
he apparently only listens to music 
‘one shouldn’t be listening before his 

fast learner. By now the cat is the most 
loved inhabitant of the house, and the 
mice have been banned.
 
The relationship between the 
residents of the house is very 
good, even though they differ in all 
characteristics, or as Koen describes: 
‘all possible characteristics one can 
have are combined in this house’. 
Different places throughout the 
country are represented; from 
Drenthe and the German border 
to Alkmaar and Brabant. However, 
there is one thing they all have in 
common: their competitiveness when 

 ▲ Figure 4 - From left to right: Goof Blokker, Friso ter Steege, Tim Meijer and Koen Harms.
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was finally disclosed. Now it was time 
for dinner and a major part of the group 
went to restaurant Van der Dussen to 
enjoy a classy meal. As usual, the miners 
went nuts and the waiter became more 
panicked by the minute when the 
ceiling seemed to start falling down. 
Without leaving any major damage, 
everyone went back to Het Noorden to 
enjoy its tasty beers and the nice chats 
with friends.

The Barbararede of 2016 focussed on 
the relationship between St. Barbara 
and St. Birgitta Bardotta who both 
live on the ‘Cote d’Azur’ in France and 
take care of different groups of people/
organisms. St. Birgitta Bardotta used to 
take care of the male side of all humans, 
now however she is taking care of all 
animals. She changed her patronage 
already. St. Barbara is thinking about 
changing her patronage of the miners, 
because more and more people educated 
as miners get to work in different 
industries than mining after their 
studies. This is of course worrying her, 
but she also respects this change in 
interests.

Of course, most miners know the story 
of Barbara very well. The ‘conventional 
story’ however is a bit different from 
the true story being told during the 
Barbararede, and is about the life of 
Barbara of Nicomedia, who lived in 
the third century AD. Barbara is a 
Christian Saint and the Patron  Saint of 
the miners because in her final hours 
miners formed a large part of those 
for whom she prayed for. Additionally, 
Barbara was known to be able to control 
lightning and other manifestations of 
flame and fire, which were both hazards 
that miners have to deal with a lot.

The interior of Het Noorden was 
decorated for the occasion : grass 
lay everywhere on the ground and 
carrots hung throughout the café. A 
spotlight and a smoke machine stood 
ready for the awaited oration. At five 
o’clock, the people were shuffling in 
and Het Noorden became more and 
more crowded. Alumni, students and 
professors were all enjoying their 
first beer while waiting for the special 
guest. Then, the spotlight turned on 
and illuminated the president of the 
MV. Rutger asked for silence and great 
attention when introducing the speaker 
of the night. A lifesize bunny hopped in 
the café and followed the way to his seat 
on the board table, looking into all those 
curious eyes. Few people recognized 
the orator who was still incognito. The 
oration began and everyone listened 
carefully until the orator disrupted his 
own speech: something was missing! 
He was outraged because he had been 
empty-handed this whole time. ‘If Jan 
Garos would have been here, I would 
have been given a beer the moment 
I walked through that door’. Visibly 
ashamed, the NoCo poured him a beer 
as they had never poured anyone a 
beer before. The orator continued his 
story happily with a beer in his hand. 
After an hour or so, the ‘true’ story of 
Saint Barbara had been told and the 
orator revealed his identity. Former MV 
student Max van der Schalk, disguised 
as a sweet bunny, was the secret that 

 ▲ Figure 1 - ‘Friend of the MV’ delivering the ‘Barbararede’

Barbararede

By J.N. de Jong and R. van Limborgh

On Friday December 2nd 2016, the Barbararede took place in our mining café ‘Het Noorden’. The Barbararede (Oration of 
Saint Barbara) makes this monthly Barbaraborrel the most important and special one of the year. This unique night has been 
organized for many years in celebration of Saint Barbara, patroness of the miners. Many stories circulate about the life of Saint 
Barbara. Every year at the Barbararede, a friend of the MV will tell the ‘true’ story to all guest present. This ‘friend of MV’ is 
disguised during the oration and causes quite some rumours during the preceding weeks, since his identity is being kept a 
secret.

The entire Barbararede will be 
published in the 78th Jaarboek which 
will be released during the lustrum 
week in November 2017. We will have 
to wait for December to witness the 
next Barbararede. Until then, a few 
more Barbaraborrels will be organized 
to bring together alumni in our beloved 
pub. So alumni, PhD and Master 
students: please be welcome at those 
evenings. Go to the MV website to sign 
up. 

The Barbaraborrels of 2017 will take 
place on:

3/03/2017 Barbaraborrel
7/04/2017 Barbaraborrel
5/05/2017 Barbara Barbeque
2/06/2017 Asparagus meal
7/07/2017 Barbaraborrel    
                (last of the 125th Board)
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propagate if N^2>ω^2. 
The above result is for internal gravity 
waves as a result of a stratification in 
density. As stated before a system can 
also be stratified in angular momentum. 
On celestial objects this stratification 
is caused by the Coriolis frequency, f. 
For internal waves to propagate with 
frequency ω in a system that is both 
stratified in angular momentum and 
density, the frequency ω should lie 
between the buoyancy frequency, N, 
and the Coriolis frequency, f. So either 
N≤ω≤|f| or f≤ω≤|N| should hold, Van Oers 
(2016). 
Since Enceladus is tidally locked the 
frequency of the internal waves, ω, 
equals the mean motion. The Coriolis 
frequency, f, equals twice the mean 
motion. For internal waves to exist and 
propagate in Enceladus’ subsurface sea, 
N≤ω≤|f|=2ω should hold.

Wave attractors
When linear reflection is assumed, the 
dispersion relation, equation 1, shows 
that the angle of the wave vector 
with the horizontal is preserved. This 
phenomena causes internal rays to be 
(de)focused by walls that are inclined 
with respect to the direction of gravity. 
The (de)focussing is illustrated in figure 
2. The inclined wall could eventually 
focus all internal waves into a fixed 
geometry; a wave attractor. Figure 3 
shows the result of Maas (2005). A wave 
attractor in a trapezoid domain with 
one tilted wall is visualised with the 
use of fluorescence dye and a laser. The 
displacement of the dye with respect to 
the initial field is visualised. It can be 
seen that all the displacement/energy 
is focused in a wave attractor with one 
surface reflector.

fractures, spaced 35 km apart, widths 
around 2 km, lengths around 130 km 
and depths of typically 500 m, Porco 
et al (2006). Icy particles that fall back 
from the plumes that originate from 
these tiger stripes cover the surface of 
the SPT, which results in a remarkable 
high albedo. The presence of ammonia 
and sodium and the amount of argon 
in the plumes measured by Cassini, 
strongly point towards the existence 
of a subsurface sea, Roberts & Nimmo 
(2008), Watie Jr (2009), Zolotov (2007), 
Postberg et al (2009).  Figure 1 shows an 
image of Enceladus, taken by Cassini. 
The tiger stripes on the south polar 
terrain are clearly visible.

Internal waves
Internal waves oscillate in the interior of 
a domain, rather than at its surface. For 
internal waves to exist and propagate, a 
stratification must be present. This could 
be a stratification in density or angular 
momentum. The stratification creates 
a restoring force that is responsible for 
the oscillation of a perturbation in a 
stable background. Internal waves are 
controlled by the conservation of mass, 
momentum and energy. 
When periodic solutions are assumed, 
the following dispersion relation for 
internal gravity waves in a uniformly-
stratified, inviscid, linear, hydrostatic, 
non-rotating, two dimensional 
Boussineq fluid can be obtained, Maas & 
Lam (1995):

     (equation 1)

In which ω is the frequency of the 
periodic solution, ϑ the angle of the wave 
vector with respect to the horizontal 
and N the buoyancy frequency, which 
is the frequency with which a vertically 
displaced particle will oscillate. It can be 
seen that internal gravity waves only 

Enceladus
With a radius of only 250 km, Enceladus 
is a small moon. The icy satellite is in a 
tidal locked orbit around Saturn, which 
means it is always the same side of 
Enceladus that faces Saturn. Enceladus’ 
surface can be divided into four distinct 
regions; the cratered plains, the eastern 
hemisphere fractured plains, the 
western hemisphere fractured plains 
and the south polar terrain (SPT). The 
regions differ in crater density, which 
can be linked to the age of the regions. 
Older regions will have witnessed more 
impacts and will therefore have a higher 
crater density. 
The south polar terrain, our region of 
interest, is the youngest region found 
on Enceladus (1-100 mln years, Porco et 
al (2006)). The tiger stripes cut through 
the surface of the SPT as four parallel 

 ▲ Figure 1 - Enceladus, the tiger stripes 
are clearly visible at the south polar 
terrain. Image taken by NASA’s Cassini 
mission.

Bachelor Thesis

By F. Liqui Lung

On October 15 1997, the Cassini-Huygens mission was launched. Cassini is a space probe designed to visit and orbit Saturn. 
Since Cassini’s first flyby in 2005 the little ice moon of Saturn, Enceladus, enjoys the interest of many planetary scientists. 
Cassini revealed the activity of the moon and its most interesting feature; Enceladus’ “tiger stripes”. The tiger stripes are four 
big parallel fractures on Enceladus’ south polar terrain which function as geysers, spewing out icy particles and minerals. The 
composition of the vapor plumes are a big part of the evidence that Enceladus could contain a habitable subsurface sea, making 
it a promising place to find life in outer space. In the past years a lot of research has been done on Enceladus and its subsurface 
sea. Long it has been thought that tidal forces were responsible for the found geysers. Tidal forces however, do not explain the 
remarkable symmetry of the tiger stripes. Prof. Dr. L.L.A. Vermeersen offered a different theory for the existence of the tiger 
stripes. Internal waves in the subsurface sea could be focused into a geometrical shape, a wave attractor, with periodic areas 
at the surface of high shear stress. These wave attractors could be the answer for the periodicity found in the tiger stripes. 
During my bachelor thesis I investigated the possibility of wave attractors in Enceladus’ subsurface sea and the restrictions 
they impose on the dimensions of the sea. In this article I will present my methodology and results, but I will start with a short 
introduction on Enceladus, the theory of internal waves and the phenomena of wave attractors.
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Dimensionless results
Figure 4 shows the Poincaré plot for an 
isosceles trapezoid geometry with a top 
bottom ratio of 0.6. The lowest value 
of τ over which ray tracing is done is 
determined by the value of τ for which 
the side walls have an angle of 45° 
with the vertical. For smaller values of 
τ the geometry behaves subcritical. In a 
subcritical geometry all rays are either 
focussed in the bottom right or bottom 
left corner, depending on their starting 
direction. An example of a subcritical 
isosceles trapezoid geometry is shown in 
figure 5. In figure 4 several regions can 
be seen in which a wave attractor with 
four surface reflectors is found. Figure 
6 shows an isosceles trapezoid in one of 
these regions, τ=1.23, together with the 
four surface reflector wave attractor.
In figure 7 the Poincare plot for an 

When this scaling is used, rays reflect 
with an angle of 45° with respect to the 
vertical when they hit a boundary.

   (equation 2)

First all three geometries are tested 
over a range of τ values. The results 
are visualized in Poincaré plots, which 
show the locations of the last 1000 
surface reflections for each value of τ. 
From these results ranges of τ values 
are found that result in wave attractors 
with four surface reflectors. Second, 
combinations of dimensions and 
buoyancy frequencies are retrieved 
for these ranges of τ values to obtain 
the possible shapes and properties for 
Enceladus’ subsurface sea that could 
contain a wave attractor with four 
surface reflectors.

Methodology
Three different geometries for 
Enceladus’ subsurface sea are tested 
for the allowance of wave attractors; 
an isosceles trapezoid, an isosceles 
trapezoid with a circular bottom and 
a circular bottom with a fourth order 
polynomial top. All three geometries are 
rotational symmetric to include internal 
inertial waves. The geometries are 
tested using ray tracing. In ray tracing 
a ray that starts at a random point is 
tracked. The ray is traced for 2000 
reflections to see if it is being focused 
into a wave attractor. The domains are 
scaled to dimensionless parameters, 
using a method introduced by Maas et al 
(1995). The width is scaled with the half 
width, L. The depth, D, is scaled with a 
parameter τ, which is defined for a 2D 
geometry by equation 2, Baines (1973). 

 ▲ Figure 2 - Focusing caused by a wall inclined with respect to 
the direction of gravity. c_g is the inclination of the wall with 
respect to the horizontal, g is the direction of gravity, c_g indi-
cates the group velocity, k_i indicates the wave vector,  
k_i indicates the angle of the internal waves with respect to 
the direction of gravity and ϵ_i  & ϵ_r indicate the angles of the 
incoming and reflected waves. Staquet & Sommeria (2002)

 ▲ Figure 3- Wave attractor visualised in a trapezoid domain 
with one tilted wall. The color scale indicates the vertical dis-
placement of fluorescence dye with respect to the initial field. 
Maas (2005)

 ▲ Figure 4 - Poincaré plot for the isosceles trapezoid geometry 
with a top bottom ratio of 0.6. The figures shows the posi-
tions of the last 1000 surface reflections, x, obtained with ray 
tracing for a different values of τ. Alternating regions in which 
attractors exist that have a finite number of surface reflectors 
and regions in which no attractors exist can be seen.

 ▲ Figure 5 - Isosceles trapezoid with a sub critical value of τ, 
0.3. The top bottom ratio of the trapezoid is 0.6. The red rays 
started in the rightward and are focussed in the bottom right 
corner. The blue rays started in the leftward direction and are 
focussed in the bottom left corner. The first 100 reflections of 
both situations are shown.
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polynomial top with a circular bottom, 
the same features are found as for 
the isosceles trapezoid with a circular 
bottom. The top of this final geometry is 
defined as the top 25% of the geometry. 
An example of this geometry with 
a wave attractor with four surface 
reflectors is shown in figure 9.
All the previous results that were 
shown are only for one set of initial 
dimensions for each of the geometries. 

allows in some regions two asymmetric 
wave attractors to exist simultaneously. 
The two wave attractors are each 
other’s mirrored image around x=0. 
An example of two asymmetric wave 
attractors in an isosceles trapezoid 
geometry with a circular bottom is shown 
in figure 8. Due to the dimensionless 
scaling the bottom of the geometry in 
figure 8 is no longer circular.
For the final geometry, the fourth order 

isosceles trapezoid with a circular 
bottom is shown. Before scaling, the 
geometry had a top width of 110, a 
radius of 190 with a half angle, ϕ, of 
π/6 and a depth of 50. The red crosses 
indicate the surface reflectors found 
when ray tracing is started in the 
rightward direction and the blue circles 
the surface reflectors found when 
ray tracing is started in the leftward 
direction. It can be seen that this geometry 

 ▲ Figure 7 - Poincaré plot for the isosceles trapezoid with a 
circular bottom geometry. The original geometry before scaling 
had a top width of 110, a radius of 190 with a half angle, ϕ, of 
π/6 and a depth of 50. The red crosses indicate the surface re-
flectors found when ray tracing is started in the rightward di-
rection and the blue circles indicate the surface reflectors when 
ray tracing is started in the leftward directions. It can be seen 
that the blue circles are the mirrored image of the red crosses 
around x=0. This means that for some ranges the geometry 
allows two asymmetric wave attractors to exist simultaneous-
ly that are each other’s mirrored image with respect to x=0.

 ▲ Figure 8 - An example of a set of two asymmetric wave at-
tractors in a isosceles trapezoid with circular bottom geometry 
for τ is 1.3. The original geometry had a top width of 110, half 
angle, ϕ, of π/6, a radius of 190 and a depth of 50. The red 
attractor rises when ray tracing is started in the rightward di-
rection and the blue attractor rises when ray tracing is started 
in the leftward direction. Only the last 100 reflections of both 
situations are shown.

 ▲ Figure 9 - An example of the polynomial top with circular 
bottom geometry containing a four surface reflector wave 
attractor for τ=1.00. The original geometry had a top width 
of 110, a half angle, ϕ, of π/6, a radius of 190 and a depth of 
50. The top of the geometry is defined as the top 25% of the 
geometry and is indicated by the dashed line. Only the last 100 
reflections are shown.

 ▲ Figure 6 - An example of a wave attractor with four surface 
reflectors and three side wall reflectors in an isosceles trape-
zoid geometry for τ=1.23. The top bottom ratio of the trape-
zoid is 0.6. Only the last 100 reflections are shown.
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The results for the isosceles trapezoid 
with a circular bottom show similar 
characteristics. To obtain similar results 
for the polynomial geometry, a higher 
resolution in τ value is required. Due 
to computation time this is however 
not possible.  Figures 11, 12 and 13 
show an example of possible shapes 
for Enceladus’ subsurface sea for each 
of the geometries. The black crosses 
indicate the positions of the four 
surface reflectors. For the dimensions of 
Enceladus the dimensions of Porco et al 
(2006) are used.

Conclusions and discussion
With the use of ray tracing it was found 
that wave attractors with four surface 
reflectors could exist in Enceladus’ 
subsurface sea. The existence of such a 
wave attractor does however put limits 
on the dimensions of the subsurface 
sea. If the wave attractor is responsible 
for the tiger stripes, the top width of the 
ocean should be in the same order of 
the width the tiger stripes span, 150 km. 
The top lies however some kilometres 
below the top of the ice cap. Fractures 
can travel radially outwards and the top 

area inside each subfigure indicates the 
combinations of depth and N/ω ratios 
that give rise to a wave attractor with 
four surface reflectors. The result of 
an increasing ray tracing range due 
to the increasing upper limit of τ with 
increasing depth, equation 4, is visible 
in each individual figure. The width 
of possible N/ω ratios increases with 
depth, till the upper limit of τ moves out 
of a region with τ values that give four 
surface reflectors. When this happens 
the width of possible N/ω ratios starts 
to decrease, according to equation 5. In 
the first two rows it can be seen that the 
width of possible N/ω ratios decreases 
when the top width and thus the top 
bottom ratio is increased. This is caused 
by the increase of the  τ values and the 
decrease of the width in their range. 
This phenomenon was also found by 
the dimensionless results. In the third 
row this does not happen when the top 
width is increased from 100 to 110 km. 
The possible τ values are now the first 
super critical τ values. The increase in 
top width lowers the lower limit of τ, 
which increases the width of the range 
of possible τ values.

The influences of these initial 
conditions are important to understand. 
Therefore all geometries have been 
tested over a range of initial dimensions. 
Some important relations have been 
found. When the top bottom ratio of 
the geometry is increased, the regions 
in which a wave attractor with four 
surface reflectors exists are increased 
to higher τ values. It was also found 
that the regions containing a wave 
attractor with four surface reflectors at 
higher values of τ are narrower. Both 
phenomena will be seen when the 
geometries are linked to Enceladus.

Results for Enceladus
To link the found τ regions to actual 
dimensions and properties of Enceladus’ 
subsurface sea, the scaling must be 
undone. Since Enceladus is in a tidal 
locked orbit, equation 2 can be rewritten 
as:

  (equation 3)

It can be seen from equation 3 that the 
upper limit of τ, for a given geometry, 
is given by the limit of the buoyancy 
frequency equal to zero.

  (equation 4)

The lower limit of τ is given for N=ω 
and equals 0. However, for the isosceles 
trapezoid and isosceles trapezoid with 
a circular bottom, the lower limit of τ 
could be set to the value of τ for which 
the geometry becomes subcritical. All 
three different geometries have been 
tested over a range of dimensions to find 
the combinations for which Enceladus’ 
subsurface sea could have a wave 
attractor with four surface reflectors. 
For each set of dimensions ray tracing 
is done between the upper and lower 
limit of τ. The values of τ that give rise 
to a wave attractor with four surface 
reflectors are converted into N/ω ratios 
using equation 5, which follows from 
equation 3.

  (equation 5)

The results for the isosceles trapezoid 
geometry are shown in figure 10. The 
top widths vary in the columns from 
left to right; they are respectively 100, 
110 and 120 km. The bottom widths 
vary with rows; from top to bottom 
they are 125, 145 and 165 km. The blue 

 ▲ Figure 10 - Results for the isosceles trapezoid geometry. The top widths vary in the 
columns; from left to right they are: 100, 110 and 120 km. The bottom widths vary in 
the rows; from top to bottom they are 125, 145 and 165 km. The blue area indicates 
the possible depth N/ω ratio combinations that give rise to a wave attractor with four 
surface reflectors.
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width does not have to have a minimum 
width of 150 km. In this research the 
lower limit was set to 80 km. The results 
for the isosceles trapezoid and isosceles 
trapezoid with a circular bottom show 
that the sea should be at least 43 km 
deep. The results for the polynomial sea 
suggest that the sea could be less deep. 
The lower limit of τ, for which the sea 
becomes sub critical, requires the sea to 
be regional. For the isosceles trapezoid 
a maximum bottom width of 150 km 
was found. For the circular bottoms 
a maximum half width, ϕ, of π/4 was 
found, which corresponds to a bottom 
width of circa 270 km.
The results of ray tracing provide a good 
insight into the dimensions Enceladus’ 
subsurface sea should have in order 
to sustain a wave attractor with four 
surface reflectors. The method is 
however based on some assumptions. It 
is important to take these assumptions 
into account. Ray tracing can only be 
used for simple 2D rotational symmetric 
geometries. In ray tracing gravity is 
assumed to point downwards. For 
Enceladus this assumption only holds 
for regional seas. Ray tracing provides 
us only a geometrical solution. Time 
has been removed from the hyperbolic 
equation and no physical quantities can 
be derived from the results. To obtain 
more information about the build-up 
and the energy of the wave attractor, a 
calibrated numerical model should be 
used, in which gravity points radially 
inwards.

 ▲ Figure 11 - A possible isosceles trape-
zoid shape for Enceladus’ subsurface 
sea. The top width is 110 km, the 
bottom width is 140 km, the depth is 55 
km and the N/ω ratio is 0.243. For the 
dimensions of Enceladus, the results of 
Porco et al. (2006) are taken. The cross 
section is in the a-c plane of Enceladus.

 ▲ Figure 12 - A possible isosceles trape-
zoid with a circular bottom shape for 
Enceladus’ subsurface sea. The top 
width is 110 km, ϕ is π/8, the depth 
is 50 km and the N/ω ratio is 0.363. 
For the dimensions of Enceladus, the 
results of Porco et al (2006) are taken. 
The cross section is in the a-c plane of 
Enceladus.

 ▲ Figure 13 - A possible polynomial top 
with a circular bottom shape for En-
celadus’ subsurface sea. The top width 
is 110 km, ϕ is π/4, the depth is 45.6 
km and the N/ω ratio is 0.244. For the 
dimensions of Enceladus, the results of 
Porco et al (2006) are taken. The cross 
section is in the a-c plane of Enceladus.
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In order to provide you with some more 
in-depth information on Environmental 
Engineering we interviewed one of the  
current students, Rosa Meijers:

What bachelor programme did you do? 

I did the bachelor Molecular Science & 
Technology.

How did you end up doing this master?
 
I found out that I didn’t particularly like 
doing that much chemistry and would 
prefer a study where chemistry was a 
tool instead of the main topic. I started 
researching other masters at the TU 
Delft. The curriculum Environmental 
Engineering seemed to be exactly what 
I wanted. To evaluate and improve 
processes that already exist seemed 
very interesting. 

This master has two specialisations, 
Environmental Technology and 
Environmental Science, which one did 
you choose and when did you choose 
this?

In theory you choose after the first 
period, but you can delay choosing if 
you’re not sure yet by doing both. 
I chose Environmental Science, 
which focuses more on the whole 
environmental process on the earth 
with topics such as hydrology and 
meteorology, The focus of this 
specialisation was the primary reason 

General Information
To be able to make the transition from a 
linear to a circular economy, knowledge 
is required about the fundamental 
processes of production and 
consumption. For example, phosphate 
can be recovered from waste water and 
bacteria can target soil contamination. 
In addition, the quality of the living 
environment must be improved, by 
diminishing air pollution and dealing 
with water scarcity.  The transition 
to a circular economy thus asks for 
innovations in science and technology 
and complex processes need to be 
understood at multiple scales (local, 
regional and global).

The focus of the master programme 
Environmental Engineering is on 
interdisciplinary technical competences 
in the field of design and research 
on environmental processes, 
understanding of the interaction 
between humans and natural 
environment, and the closing of water 
and resources loops. The master track 
has two specialisations: 

- Environmental Technology, dealing 
with the local influence and restoration 
of disturbed water and soil processes by 
technological interventions. 

- Environmental Science, where the 
environmental processes are described 
on a global scale.

New  MSc Track - Environmental Engineering

By C. Klöpping

The world is changing. Due to urbanisation most of the rapidly growing population lives in or around the city. The need for 
energy, water and other natural resources is rapidly increasing, while climate change demands a decrease in the use of many 
of these resources. The big challenge for humanity is thus to create a sustainable living environment, a so-called circular 
economy, where energy neutrality and recycling are key elements. (Source: www.tudelft.nl)

I liked this master in the first place.  
Environmental Technology still has 
a lot of chemistry and focuses more 
on improving the smaller cycle by for 
example water treatment, which is not 
in my field of interests.
    
How was the step from bachelor to 
master? Do you think this specific 
master is doable for bachelors from 
other studies?

We didn’t need to do any extra courses 
to start this master and I didn’t find it 
a difficult transition from my bachelor 
Molecular Science & Technology. For 
other bachelors I am not sure how 
doable it is, but you can always check 
with the study coordinator whether 
they think it is doable with your study 
background. 

What do you find difficult?

The hardest part for me was daring to 
switch from my former master. During 
the master itself, it is sometimes difficult 
that people just assume you already 
know some things which you haven’t 
learned yet. Especially because I did 
not do civil engineering, I missed some 
knowledge which they expect you to 
know. Fortunately, I could compensate 
this with my broader knowledge of 
chemical processes. 
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What makes this master unique?

Even though it’s a technical study it’s 
a bit more focused on theory than 
calculating. Lecturers find it really 
important that you understand a 
process, instead of just filling in the 
formulas. Another thing that is unique, 
is that we started this year with just 
nine people. 

 ▲ Curriculum Master enveriomental engineering

What did you find surprising?

That we were with just nine people, 
which in the beginning seems a little 
weird, but I now find it a positive aspect. 
Everybody really helps each other and 
you get to know each other fast. A small 
class also gives you the opportunity to 
get to know your professors a bit better 
than you usually would.

What can you do with this study later 
on?

It’s quite a broad study, so you can end 
up at a lot of different companies, If a 
company has anything to do with civil 
engineering, water or research you 
could end up there. It is kind of difficult 
to give clearer examples as nobody has 
yet graduated from this master. 

Note:
You can find more information about 
Applied Earth Science’s master tracks at:

http://www.tudelft.nl/en/study/master-
of-science/master-programmes/applied-
earth-sciences/
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I found it impressive to realize 
that there were so many different 
departments in the mine. For 
example the so called ‘Markscheider’ 
department is entirely meant for 
measuring the heights of the different 
ramps and maintaining these heights. 
Every ramp has mirrors on top of them 
24/7 and their heights are monitored 
by a laser beam to make sure the mine 
wont collapse at some point.

As mentioned before, the German 
language was a barrier at first. In 
the beginning when the employees 
tried to explain to me what they were 
doing, I had no clue what they were 
talking about. I knew basic German of 
course, but not all the technical terms 
of machinery and such. They found out 
rather quickly and drove me through 
the mine explaining every piece of 
equipment and their names.

At every different department, there 
was always a friendly face showing 
me around the first day. After that 
I could choose what I wanted to do; 
whether I wanted to drive around 
with them all day or if I wanted to join 
the crew members for a full shift. For 
me, the most interesting part I found 
was to experience the shift of the crew 
members looked like, so I joined some 
shifts. This was especially nice at the 
last department on my schedule ‘Betrieb 
der Großgeräte Bagger und Absetzer’. 

my first encounter with the German 
language the owner of the hostel didn’t 
speak a word of English and neither 
did my Mongolian roommate (who I 
later found out happened to be doing 
the same internship). In the beginning 
it was tough even though I practiced a 
lot of German before leaving, but I got 
used to it rather quickly. 

Waking up at the first day, alarm at 
04:50, cycle 30 minutes to the mine 
and start at 06:00. I heard from some 
people that nobody would speak 
English, but I thought: ahh it can’t be 
that bad in 2016. I was very wrong. 
Nearly every employee was at least 30 
years old and didn’t speak more than 5 
words of English. I had to fill in some 
safety and responsibility forms before 
I could start. From the fellow students 
that were there, I found out that in 
Germany there is a governmental 
function called “Bergbaubeflissener” 
and that they were obligated to 
do 1 year of internships for their 
educational programme. It appeared to 
be rare to do an internship like this for 
a Dutch student.

When this was all done, we got a 
schedule of which department we were 
going to visit at which day and what 
the overall planning would look like, 
you can see this schedule in figure 1.

With a lot of help from Dr. Ing. Joerg 
Benndorf I contacted several German 
companies, for example MIBRAG, Kali 
und Salz, RWE and some others. None 
of the companies had an option for a 
Dutch Bachelor student who was only 
just finishing his first year, because 
I would not have a lot to offer the 
companies and it would be expensive 
for them. However, in my second year 
my interest was renewed and I was 
more confident to secure an internship 
position, so I decided to give it another 
shot.

After having a lot of email interaction 
with Richard, this time I ended up 
with the contact information of Dr. Ir. 
Robrecht Schmitz. Dr. Schmitz has also 
studied Mining Engineering in Delft 
and was very eager to help a student 
from the TU Delft. He happened to be 
a ‘Fahrsteiger’, which is a supervisor 
of a specific department in mining. He 
helped me into the company rather 
swiftly.

Once I arrived at the beginning 
of August at the hostel where I 
would stay for 6 weeks, I was a bit 
flabbergasted. There were spider webs 
(including spiders) everywhere and 
the kitchen was one big mess. Only my 
room itself was cleaned. In one of the 
following weeks an owl flew into our 
living room, all in all an interesting 
experience. At the hostel I also had 

 ▲ Figure 1 - Work Schedule  ▲ Figure 2 - Close encounter with a Bucket Wheel Excavator

Internship RWE

By F. Kamp

At the place where all good ideas originate, café ‘Het Noorden’, I had a few interesting conversations about internships abroad 
with alumnus Richard Hontelez. He told me all about his summer internships during his long study career. Back in his day, 
such activities were mandatory. Nowadays everyone is free to do an internship. I got so excited after hearing all the stories that 
I decided to give it a try in my first year.
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company area, so every entrance was 
guarded very well.

At the end of my internship I had a 
review with the CEO of RWE and 
got a certificate for completing my 
time there. All in all I got much better 
insight in how (surface) mining is 
put into practice and what I think of 
it and would recommend a summer 
internship to everyone. 

Glück Auf!

At the other side of the mine, there 
were the so called ‘Absetzers’. These 
machines were about the size of a BWE 
and were depositing the overburden 
so that the company could grow new 
nature at the part of the mine where 
they were done. This is where the so 
called ‘rekultiviering’ came in. This 
department had an unlimited budget 
and could spend whatever they wanted 
as long as it was for the sake of nature. 

When I came here at first, it looked as 
if there had never been a mine. I was 
really astonished by the amazing job 
they did here. Figure 4 is an example of 
one of the first sights I experienced.

After experiencing all the effort 
that RWE puts into this and how to 
minimize the input on nature, I nearly 
forgot about the negative side effects. 
After 4 weeks I got a friendly reminder 
rom a bunch of activists who tried to 
invade the mine and tie themselves to 
the machinery. Luckily there was a lot 
of security to keep them away, because 
they have actions like this several times 
per year. There was even a camp site 
hosting the activists right next to the 

At first the Bucket Wheel Excavators 
(BWE) seemed like gigantic machines, 
but after a few days you get so used 
to them, you forget how dangerous it 
can be. It was thus really nice to see 
the personnel pointing out to each 
other when they put themselves in 
a dangerous situation. Figure 2 is a 
picture of my first encounter with a 
BWE from very close.
 
The BWEs weighed around 17.000 
tonnes and drove with a speed of 10m/
min. When these gigantic machines 
were driving, you could actually feel 
the ground shaking. In figure 3 you see 
what the BWE and its propulsion unit 
look like when you are standing next to 
it.
 
The total depth of the mine was about 
500 meters and the coal layers were 
80m at the deepest. This means that 
the majority of the in total 7 BWEs 
were constantly busy excavating 
the overburden. The mine was thus 
replacing itself constantly, and all the 
water pipes and electricity cables had 
to be moved all the time. This required 
adequate and continuous planning.

 ▲ Figure 3 - Bucket Wheel Excavator and it’s propulsion unit

 ▲ Figure 4 - Land reclamation



24 24



2524

FSC 2016-2017
Robbert van Staveren – Chairman
Charlotte Braat – Secretary
Rutger van Limborgh – Education AES
Dan Solomon – Education AES
Amber van Hamel – Education CE
Yoram Houtsma – Education CE
Dhavissen Narayen – Comm. Facilities
Berber Renckens – Comm. Promo

What are we working on?
An important point that we notice 
every year is about the study places at 
CiTG. It is important that our faculty has 
enough good study places and that these 
study places have enough sockets. If 
you see a table without a socket, please 
let us know! This year extra silent study 
places are being realized in StuDoc and 
on the ground level between lecture 
room A and lecture room B. After the 
Christmas break these study places will 
be fully realized. Did you know you can 
report broken furniture or non-working 
sockets to the faculty yourself? Send an 
email to servicepunt-citg@tudelft and 
they will fix it for you!

This year we are also working on 
improving the EvaSys respons. Are all 
the emails about the EvaSys driving 
you crazy? Just fill in the first one! The 

The FSR started years ago after large 
protests from students. In 1969 and 
1970 students felt that they had no 
influence in subjects regarding their 
education. The government agreed 
with the students and a new law was 
implemented. This law gave students 
the right to join the Executive Board. 
One third of the board was filled with 
students, one third with managers 
and one third with employees. This 
large and divided group was not 
good for the progress of the board. In 
1997 it was decided that the role of 
students was reduced to participation, 
rather than control. Today, we still 
have that participation right and this 
means we have a big influence in the 
decision-making process. This way 
students agree that they have enough 
participation and that is part of the 
reason that there was no Maagdenhuis 
occupation in Delft.

The Faculty Student Council, in short 
FSC and in Dutch FSR (Facultaire 
Studentenraad), is the highest 
student participation organisation of 
our faculty. The FSC represents the 
interests of all students in various 
fields, including the policy of the 
faculty, facilitating education and 
facilities of the faculty. So, if you have 
a complaint or a good suggestion, 
don’t hesitate to let us know! The 
faculty council is elected annually 
and consists of 3 students of Applied 
Earth Sciences and 5 students of Civil 
Engineering. 

The FSC has several important rights:
- The right to information: the 
Dean must notify the FSC of any 
developments within the faculty.
- The right to consultation: the FSC is 
briefed at least twice each year on the 
general state of affairs in and around 
the faculty.
- The right of approval: the Dean 
requires approval for decisions 
to adopt or amend the Faculty 
Regulations and the Teaching and 
Examination Regulations (OER). 
- The right of initiative: the FSC can 
submit a proposal to the Dean and the 
dean must respond to the proposal. 

 ▲ Figure 1 - FSR 2016-2017

FSR CiTG 2016 – 2017

By B. Renckens 

Do you want to know how your interests are represented at your faculty? Wondering where you can go with your complaints? 
Want to know why there was no Maagdenhuis occupation in Delft?

EvaSys is the best way to complain 
about a course or an exam. Teachers use 
the EvaSys results to adjust their course. 
So, don’t forget to fill it in and make sure 
your courses get better every year.

The FSR thinks along with the faculty 
on how the freshman success rate can 
be increased in the best way. We look 
critically at the measures the faculty 
wants to implement and we will pay 
attention to the effects of the new and 
the current measurements. If we do not 
agree with something, we will let the 
faculty know and we will discuss what 
is best for the students.

Complaint, suggestion, comment or tip? 
Send an e-mail to fsr-citg@tudelft.nl!

Curious about what we are working on 
and what’s happening in the faculty? 
Follow us on Facebook: www.facebook.
com/fsr.citg.tudelft/ We are curious 
to find out what you think about the 
changes happening on our faculty!

Want to know more?
http://studenten.tudelft.nl/en/students/
faculty-specific/ceg/education/faculty-
student-council-of-ceg/
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mini lecture many people shared more 
than just a handshake if you get what 
we’re saying...

After all the learning and licking it 
was time to relax and all the parents 
were taken to PSOR. Here they wer 
introduced to the other side of mining 
engineering. The drinking. As the liquid 
gold was flowing everybody loosened 
up and this provided the parents with 
the chance to meet.

Many would agree that Parents’  day 
was not only enlightening but also 
fun. Seeing where some people come 
from can provide insight into their 
personalities. Parents day was a great 
example of the fact that no matter how 
old you are, you never stop learning! We 
personally think it’s safe to say that the 
mining virus has been transferred onto 
some of the attending parents and we 
hope to maybe see them some time in 
Het Noorden for some more beers and 
kisses from Simon. 

Glück Auf!

work is in the dictionary!’

They always say that Applied Earth 
Science students are crazy about stones. 
But what many people don’t know is 
that studying mining engineering is 
a hard rock life! Mining students are 
not only very interested in rocks, but 
they can also can get very intimate 
with them. For example: to determine 
whether a rock is saltstone, don’t just 
dig it, lick it! A lot of parents got really 
into this and the whole stone licking 
scene became very unsanitary but at 
the same time fun to watch. After this 

Parents Day is a an annual event which 
gives the parents the possibility to 
have a look into the lives of the mining 
engineers of the future. 
Now you might be wondering, if you 
did not attend this major event, what 
exactly went down on that fateful day? 
The day started off with a nice cup of 
coffee and a chance for parents and 
students to get to know each other. 
After Simon deHout kissed as many 
mothers as he possibly could, the day 
proceeded with some mini lectures 
and practicals to give the parents an 
overview of what their children are up 
to in their daily lives (or at least... what 
they hope their children are up to.)

Our beloved professor Bertotti started 
the day by sharing his enthusiasm about 
the Earth and its geology and the link 
with our study Applied Earth Sciences. 
His lecture was followed by Dr.Auke 
Barnhoorn, who gave both students 
and parents an insight into how the 
studies are being applied: seismology in 
Groningen.  

Now of course we did not stay in our 
seat all day, there were  also  some 
practical courses to attend. With the 
practicals, geological mapping and 
minerals and rocks, the courses became 
a little more interactive. With these 
courses the students really had the 
opportunity to show the parents the 
new knowledge they gained over the 
last months by studying hard.
After all, a wise person once said: ‘The 
only place where success comes before 

Parents’  Day

By  F. Louwerse and N. van Eimeren

Would you rather have two big toes on one foot, or spend a day with your parents attending lectures on a Saturday? For many 
students this was an easy choice to make, as many first year students showed up for the annual ‘Parents Day’ on December 
17th. (No one wanted to buy new shoes, it is too expensive now that we have our student loans). 

 ▲ Figure 2 - Geological mapping class

 ▲ Figure 1 - Mineralogy practical



27

Because of this, and the ever 
worsening weather, we decided to end 
the cup in a big freshmen vs the rest 
game on the big field. 
This game resulted in a blow-out, and 
due to the rock-steady performance 
of the PhD students, they took home 
the MV cup. Our freshmen deserved 

Unfortunately, as seems to have 
become tradition, the weather on the 
day of the grand tournament was 
horrible. We were getting worried, 
what if no-one showed up?  

Luckily, we underestimated the 
enthusiasm of our fellow miners. When 
we arrived at the sports centre, three 
shiny-magical freshmen teams were 
already warming up in the pouring rain. 
Even the PhD and master teams were 
ready to go and the benches were filled 
with loyal supporters. After consuming 
some hot choco-rum and half kilograms 
of veltins for some Dutch courage, 
I think even the bachelor team was 
getting excited.
While the first few matches were 
being played with relentless devotion, 
more and more merry miners showed 
up. And although the chances of 
winning the cup shrinked with each 
match played, the enthusiasm of the 
freshmen teams stayed high at all 
times. 

 ▲ Figure 4 - The freshmen team and their supporters

 ▲ Figure 3 - The enthusiastic supporters

MV Cup

By R. Bauhuis

On the 17th of november, the first sports activity of the year took place: the MV cup. A chance for every miner to win the most 
prestigious cup of them all. And a chance for the freshmen to measure up with the older students, and maybe win for the first 
time in MV history.

a prize as well for their efforts, and 
enjoyed their jar of MV pickles™ after 
the tournament, alongside a nice après 
sport pint and a nice coup of soup that 
afternoon.

Auf !

 ▲ Figure 2 - PhD Team

 ▲ Figure 1 - MSc Petroleum Team
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After the introduction week, the 
semester started and thus it was time to 
choose my subjects. The first week of the 
semester we were allowed to follow all 
the courses that we applied for and in the 
end choose the four that we liked most 
and fitted best into our schedule. My 
goal for this half year was to create an 
in depth picture on the environmental 
threats and challenges South Africa faces 
combined with increasing my geological 
knowledge. Therefore I settled on two 
environmental courses and two geology 
courses. The first environmental course 
focussed on the big climate systems on 
Earth and dealt with the effects it had 
for South Africa. The course was very 

Some other interesting things I noticed in 
my first week were: The moon is actually 
mirrored, the water circles the other way 
around into the drain, life in general 
would become a lot more chilled and 
patience was needed, when considering 
food and wine I had chosen the best 
place for my exchange possible and 
finally, braaien (BBQing) was going to be 
the most popular evening activity for the 
coming half year.

style. This literally happened, as the 
university bikes are old OV-fietsen from 
the Netherlands. We also laid eyes on 
Cape Town for the first time, an amazing 
city! Luckily it was only 40 minutes 
away from Stellenbosch making it easy 
to pay a visit many times after.  After 
having breakfast on Long Street we went 
to Camps Bay Beach. 
Even though it was winter, the 
temperature was pretty nice. Also, on the 
beach I spotted some pretty cool granite 
formations. I soon learned that South 
Africa is one of the most interesting 
countries when it comes to the geology. 

After all the struggles of the visa 
application and getting my courses 
approved, I flew to South Africa at the 
beginning of July. Since I arrived at night 
I had no idea what my surroundings for 
the next half year looked like. So the next 
morning I was pleasantly surprised when 
I saw a mountain from my window.
The next Monday we immediately 
started with the introduction week for 
international students, which is very 
similar to the Owee in Delft. Lots of 
fun activities, dinners and going out. 
I also decided to rent a bike from the 
university, to keep travelling in Dutch 

 ▲ Figure 1: - View from my favourite 
study spot

 ▲ Figure 4 - Camps Bay

By M. van Hell

Ever since I started studying Applied Earth Sciences, I knew that if there was an opportunity to go abroad I would grab it 
with both hands and go for it. So last year October when I heard about the minor abroad program I immediately started my 
investigation. After a quick look on Blackboard I stumbled upon the list of universities available for an exchange. This list 
was quite long so I decided to first select a few universities on their location to later look at their academic program. I set two 
conditions to make the search process a bit easier: I wanted to go outside of Europe and I wanted to go to an English speaking 
country, making it easier to experience the culture without the difficulty of a language barrier. Stellenbosch University in 
South Africa ticked all the boxes and had a very interesting study program, considering that I wanted to focus my minor on 
environmental studies. 

 ▲ Figure 2 - CapeTown view

 ▲ Figure 3 - Thin section under micro-
scope

Minor Abroad - Stellenbosch
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but very interesting. Especially in South 
Africa, as it has old granite batholiths 
and other plutonic rocks. 
The final course I followed was structural 
geology. Even though part of the course 
included knowledge I already gained 
in Delft, I was happy with my decision 
as it not only taught the big picture like 
the formation of faults, but also how you 
could determine the main stress direction 
from the orientation of minerals in a thin 

interesting and it also included a practical 
where we had to hike up a mountain and 
get some data along the way. Still the 
course felt a little bit like an extension 
of high school geography to me. The 
other environmental course was a lot 
more interesting as it gave us in depth 
knowledge on the major challenges that 
South Africa faces due to climate change 
and the great differences between rich 
and poor. It dealt with topics like drought, 
easily transmittable diseases like cholera, 
South Africa’s water system and its 
potential for renewable energy. Unlike 
the Netherlands, only 40% of South 
African citizens have access to a water 
tap and the pressure on water resources 
is very high, making it a very interesting 
course to follow. 

The other two courses were geology 
based. I decided to choose optical 
mineralogy as I really enjoyed the 
microscopy part of the sedimentology 
course we did in our second year. 
However this course was mainly 
focussed on plutonic and metamorphic 
rocks, something completely different 

 ▲ Figure 7 - Karoo national park

 ▲ Figure 6 - Wildflowers

section. Also, the examples that were 
used during the lectures were all South 
African structures, some I later saw 
during travelling. Seeing something in 
real life that you have learned about in 
lectures is of course very exciting!

Apart from Stellenbosch being a 
beautiful place to study, the town itself 
and its surroundings also have a lot to 
offer. From an enormous amount of 
hikes and Table Mountain practically 
in the back yard, you can also enjoy an 
afternoon on a wine farm. In addition 
to the things you can organise yourself 
the university has a wide variety of so 
called ‘societies’. Each society has its own 
appreciation for something, for example 
surfing, animal shelter, debating, 
mountain climbing or even wine. The 
university also has its own sports 
clubs. So you can also play field hockey, 
football and many others. The thing I 
really missed from the Dutch summer 
was sailing, therefore I started looking 
for a sailing club and luckily there was 
one. My friend Pien and I decided that 
we would go sailing together and this 
is what we have done a few times. We 
sailed laser pico’s, which are a type 

 ▲ Figure 8 - Robberg  ▲ Figure 9 - Daisies

 ▲ Figure 5 - Sailing
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of dinghies, on a lake that had a view    
Table Mountain. Which was amazing, to 
say the least.
Luckily there was enough time during 
my stay abroad to do a bit of travelling. 
The first week of September we had 
our spring holidays. Together with 3 
friends we planned a road trip from 
the West coast to the Karoo and the 
Garden Route. The highlights of the trip 
were definitely the wildflowers fields 
filled with zebras and other small buck, 
creating a very romantic view  The 
Karoo national park had some amazing 
rough geology to offer. We also saw a 
rhino, which was scary and exciting at 
the same time, as the animal was as big 
as our Volkswagen polo. Finally, we did 
an amazing hike on Robberg, which is 
a peninsula near Plettenberg bay. We 
had heard that we could spot sharks and 
whales from this island. Even though we 
started hiking with no expectations, we 
actually saw both! 
After this trip, it was back to studying 
again. However we did plan a weekend 
trip to Hermanus, to spot some more 
whales. We also went to Rocking the 
Daisies, the biggest festival in South 
Africa, four days of good music, food and 
fun and I spent my 21st birthday having 
lunch on a winefarm with my friends.

On the 12th of November I had finished 
all my exams and it was time to do some 
proper travelling. Together with a friend 
I drove to the other side of the country to 
spot the big five in the Kruger National 
Park. We were very lucky to see not 
one but four cheetahs on the last day 
of our trip. On the way back we made a 
pit stop at the Blyde River , the second 
biggest canyon in Africa, to go hiking 
and spot the Three Rondavels. After 
exploring Cape Town for two weeks, I 
met my friends for one final trip. We 
met in Bloemfontein, rented a car and 

drove straight into Lesotho. After an 
interesting first day where we met an 
honorary senator of the parliament of 
Lesotho who gave us some tips on what 
to see and do, we decided to go horse 
riding in the mountains. I had never been 
on a horse before, but this was one of the 
highlights of my trip! Definitely not a bad 
place to go horse riding for the first time. 
The rest of the trip consisted of hiking in 
many beautiful mountain ranges, eating 
curry and going to the biggest nightclub 
of Africa in Durban and spotting hippos 
in Saint Lucia. We also saw the second 

biggest rock in the world: the Sibebe 
rock in Swaziland, which is a 3,5 billion- 
year-old giant granite batholith.To 
finish travelling the right way I spent 
Christmas in Mozambique with most of 
the friends I made during the semester. 
A perfect way to finish an amazing half 
year abroad.

 ▲ Figure 10 - Cheeta’s

 ▲ Figure 14 - Horse riding Lesotho

 ▲ Figure 13 -  Three Rondavels

 ▲ Figure 12 - Hippos

 ▲ Figure 11 - Sibebe rock
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Weber Puzzle

By Prof.ir. K.J. Weber

Recognize why these paintings are fake. These four paintings by famous painters would be worth a fortune if they were real. 
But as you know there are probably more forgeries than genuine works of art by the true artists. Realistic art is not so easy 
to forge as abstract works. Karel Appel couldn’t even recognise which paintings presented to him were truly made by him. 
However even the best forgers can make mistakes. Can you spot the inconsistencies?
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1. Australian aborigine with his boomerang (3).

2. Jivaro Indian from the Venezuelan jungle with his blowpipe and poisoned darts (6). Producer of the gruesome  
 shrunken heads.

3. South African bushman, with his peculiar hair growth. He can hit you using his small bow and poisoned arrows (2).

4. Afghan tribesman who used to shoot at strangers with his long Jezail musket (10). They use more modern rifles now.

5. Atjeh warrior from the 1876-1905 colonial war. He used a homemade wide-mouthed musket firing a hail of glass   
 splinters and nails (11).

6. Maori warrior from New Zealand with his tattooed face, wielding a heavy greenstone club (5). They used to be   
 enthusiastic cannibals but now restrict their aggressive tendencies to rugby.

7. IS terrorist sporting a Kalashnikov (12).

8. Sioux warrior from North Dakota using a tomahawk (4) to get rid of unwanted gold miners.

9. Arab from Yemen who would use his curved dagger (7).

10. Zulu warrior from Natal who would be armed with the lethal short stabbing assegai (9).

11. Dayak from Borneo, well known for his head-hunting skills with his parang (8).

12. New Guinea Papua armed with a long powerful bow (1) and a selection of arrows for various purposes like man   
 hunting.

Weber Puzzle Solution

By Prof.ir. K.J. Weber

Solution to the puzzle: past and present danger to explorers. You will certainly have recognised some of the twelve unfriendly 
faces and their equipment, but here are their credentials.
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Special Professional Experts Accelerated Development 
(SPEAD) Program 

The aim of the SPEAD program is to develop highly qualified university graduates in engineering 
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on demanding international positions for several years. For further information about the SPEAD 
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phone: +49 561-301-1377
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Jip de Wolf:  “Skin friction of diaphragm 
walls: an experimental study” 

Aron Noordam:  “Numerical 
Investigation of Inverse Analyses 
Using Hydraulic Measurements of 
Embankments” 

Robbin Schipper:  “Three-dimensional 
finite element analysis of offshore jack-
up structures accounting for non-linear 
soil-structure interaction” 

Marko Vanić:  “Combined P- and 
Converted-Wave Processing and 
Interpretation for shallow-seismic 
riverine data from the Fruška Gora 
region” 

Stefan Kamp:  “Reliability-based 
ultimate limit state design in finite 
element models” 

PhD Defence Rick Noorlandt: “A seismic 
vibrator driven by linear synchronous 
motors. Developing a prototype vibrator, 
investigating the vibrator-ground 
contact and exploring robust signal 
design”.

PhD Defence Shirishkavar Baviskar: 
“The origin of preferential flow and non-
equilibrium transport in unsaturated 
heterogeneous porous systems”.

Mick Roukema:  “The effect of short 
chain polymers on the stability of foam 
in porous media” 

Edwin Kester:  “The effect of vibrations 
on the pull-out resistance of a steel wire 
rope buried in a sand body: A small scale 
experimental approach” 

Fardin Azimi:  “Continuous Immiscible 
Nitrogen and WAG injection into 
Bentheimer Sandstone” 

Ioannis Charis:  “Modeling Coupled 
Dynamic Processes in Wieringermeer 
Landfill Using Particle Filtering” 

Alina Mihalache:  “Prediction of ground 
vibrations induced by impact driving of 
dolphin piles in Caland Canal” 

PhD defence mr. Y. Nishitsuji : “Passive 
seismic multiscale subsurface imaging 
and characterization by utilizing natural 
quakes”.

Thom van Gerwe:  “Root Cause Analysis 
of Price Behaviour of Copper and 
Copper Market Volatility”

Tom Maatkamp:  “The capabilities of 
the Plaxis Shotcrete material model for 
designing laterally loaded reinforced 
concrete structures in the subsurface”
Axel Sandén:  “Process-based modelling 
of a crevasse splay” 

Gatien de Callatay:  “Application of 
the Hough Transform for fractures 
detection, characterization and 
simulation” 

Martin Taal:  “Experimental study on 
the behavior of foam generated by both 
Newtonian and non-Newtonian fluids 
in bulk and core flooding experiments”

Naveen Ilangovan:  “Two-Scale Analysis 
of the Effect of Calcite Dissolution in 
Geothermal Sandstone Reservoirs : An 
Experimental and Numerical Study”

Christian Rasch:  “Modelling of cyclic 
soil degradation - Development of 
a cyclic accumulation model and 
the application to a gravity based 
foundation” 

Stef Engels:  “Correlating CPT data to 
stiffness parameters of sand in FEM” 

Ivaylo Pantev:  “Contact modelling in 
the Material Point Method” 

Kasper Speth:  “NAP to EVRS - a re-
evaluation of the Dutch input and 
its impact on the realization of the 
European Vertical Reference System”
 
Bas Druijf:  “The use of additives to 
stabilise dredged material” 

Alisha Pengel:  “Cracking Up: The 
Influence of Water Availability on the 
3D Desiccation Crack Pattern in Kaolin 
Clay”

PhD defence Kevin Bisdom: “Burial-
related fracturing in sub-horizontal 
and folded reservoirs. Geometry, 
geomechanics and impact on 
permeability”.

Thore Boerboom:  “Detectability and 
modeling of low-net-to-gross fluvial 
stratigraphy” 

Title

PhD defence mr. Y. Li: “Reliability 
of long heterogeneous slopes in 3D: 
Model performance and conditional 
simulation”.

Stephen Chin A Moei:  “Effects of 
Organic Matter on Shrinkage and 
Water Retention Behaviour of Organic 
Dredged Sediment ” 

Ph.D. defence Bin Wang: “Slope failure 
analysis using the material point 
method ”.

Stefan Groenheide:  “Mapping the kaolin 
mineralization of the St Austell Granite 
(SW England) using VNIR and SWIR 
hyperspectral imaging” 

Tim Maas:  “Impact of Smart 
Completions on Optimal Well 
Trajectories” 

Peter Jan Bleeker:  “Compaction and 
coating of bentonite for the permanent 
plugging of oil and gas wells” 

Gijs Verhallen:  “Characterizing the 
valuable content of Au ores from the 
Cortez Hills underground deposit using 
digital RGB images” 

Rahman Özdemir:  “Feasibility Study of 
a Solids Separator Tank for Water Based 
Drilling Fluids. Cuttings separation 
by gravitational settling and pressure 
filtration” 

Weber PuzzleGraduation Subjects
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Date        Event

15 February       Welcome home drink (minor abroad students)

22 February       Jaarboek theme presentation

23 February – 26 February     Study trip Italy

1 March        Year drink in ‘het Noorden’

3 March        Mining Barbaraborrel
  
6 March – 11 March      124th board is back

15 March       NR Awards

17 March       Bachelor graduation ceremony

7 April        Barbaraborrel

12 April        Board of DSC in ‘het Noorden’

26 April        NoCo party in ‘het Noorden’

28 April – 30 April      Batavierenrace

2 May        Annual Party

4 May        Remembrance Day

5 May        Barbaraborrel, Liberation Day

13 May – 14 May       Bucket Wheel Bicycle Tour




