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Editorial

Dear reader,

With proud this first edition of Natural Resource’s 20th year is presented before 
you. As you may notice, changes have been made to the magazine; not only will we 
be continuing to fill this magazine with (new) interesting, informative and scientific 
articles, it will also be more visually appealing. And we, as your new Natural Resource 
Committee (NRC), are very excited to bring you three more editions this year!

As in every first issue, an introduction of all current MV committees and the new 
board announcement are included. Furthermore, a ‘Board Highlighted’ piece with the 
new president is an amusing article to read as well as the zero’s excursion and BSA 
trip pieces. A new article has been added which is called ‘Greetings from ...’ where 
current mining students abroad give us their greetings and share some photos. An 
interview with the ‘teacher of the year’, Dr. Roderik Lindenbergh, is also present and 
to add to that, the RvA has also made an article for us. And indeed, there is a new 
Weberpuzzle for all you puzzlers! Dive into the magazine to check out the rest!

This year, a cover and centrefold theme were chosen. The covers will be beautiful 
photographs of river deltas and in the centrefold an old, historic mining photo can be 
found. 

Finally, in honor of our lustrumyear (20 years!) and the Mijnbouwkundige 
Vereeniging’s lustrum, we have decided to dedicate our second edition to be a special 
lustrum edition. However, in this first edition, a photo page of old NR covers from the 
past 20 years will already be presented! 

On behalf of the NRC I would like to show my gratitude to all article authors and 
photographers; thank you! And to all the readers; enjoy!

Isabelle Llaneza
President of NRC
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Text

DON’T FORGET TO ADD PARAGRAPH 
TITLES

Dear members and other readers,

It is a great honour to write my first presidential and to announce the first Natural 
Resource of this year. I wish the Natural Resource Committee good luck with the 
challenge of another year with four editions of this magazine National Resource. I am 
sure they will succeed in finding interesting articles and composing an NR which you 
will enjoy reading. 
This year, the MV has started yet another academic year and not any year, but the 
125th one. Before the start of the lectures we went on the first years excursion with 
the new freshmen. The trip went, as for many years, to Belgium and Germany, 
visiting a lignite mine, going underground in Blegny and sleeping in Bokrijk. On top 
of that, KNMI and a mine water project for geothermal energy were on the program. 
Combined with a cold beer and loud singing, a good impression was given of life as a 
Mining Engineer.
After the excursion, the OWee started immediately, Delft’s introduction week. A 
week long , we visited great places and associations of Delft with our notorious black 
faces, as if we just came up from the mine. With our treasurer Obbe standing near the 
bar handing out beers, a lot of future mining engineers partied together, experiencing 
the true mining spirit.
But life as a miner is of course ‘Play hard, Work hard’. So after the OWee, our board 
change took place and the initiation period of the student associations started, and 
also the inevitable first day of lectures arrived. A period full of new starts so students 
tend to come to the MV-room for questions, help or a friendly chat. We see our coffee 
consumption rock sky high and the newspaper puzzles solved! 
The year just started, but we can already look back on a lot of fun activities which 
took place in a only a few months. In the coming period, important activities like the 
company days and the Lustrum will take place! We hope to celebrate the Lustrum, 
our 125th anniversary, and many other activities with you all this year!

I would like to conclude with a firm and harmonious, 
Glück Auf!

Steve van Adrichem
President of the Mijnbouwkundige Vereeniging

Presidential
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 ▲ From left to right: Janneke Zwetsloot, Renske Free, Steve van 
Adrichem, Obbe Lucassen and Sil Mossel

126th board announcement

        Glück Auf!
 

We are proud to announce the 126th board of the Mijnbouwkundige Vereeniging: 

dhr. S. J. M. (Steve) van Adrichem   
mevr. R. D. (Renske) Free             
dhr. O. (Obbe) Lucassen     
mevr. J. M. (Janneke) Zwetsloot    
dhr. S. (Sil) Mossel     

President
Secretary/Vice-president
Treasurer
Commissioner of Education
Commissioner/Warden of ‘Het Noorden’
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and maybe a beer at the time, but also 
make sure everything is going smoothly 
in the busiest weeks.

What is the most embarrassing and 
proudest moment as an EPO – board?
During the zeros excursion, we drank 
quite a lot. Before lunch we got iced 
with those big Smirnoff Ice bottles, and 
we had to drink it outside the bus with 
everyone watching and singing. Since 
we drank the bottle quite rapidly, I was 
thinking what impression of ourselves 
we were giving the first years. I felt 
ashamed because at that moment, they 
must have seen us as big alcoholics. 

The proudest moment was when we 
had the board change. Our predecessors 
handed over their tasks to us one by 
one. When I got the presidential häckel, 
I felt very proud of my board, as they 
had all passed their introduction period, 
and all the other obstacles during our 
time as EPO-board.

As mentioned above, there are several 
extraordinary events this year, but 
what are you most looking forward?
Ohh, I can name a lot of things. The 
lustrum is of course big this year, but 
the event I am most looking forward 
to is the Alumni Dinner of the 
lustrum.   Almost 200 alumni will be 
dining at the old mining faculty, and the 
lustrum committee has organized it so 
well. I´m really excited to meet all the 
mining engineers when they come back 
to relive their student live for a night, 
drink some beers and tell stories of the 
old days. I receive emails from people 
all over the world, telling me they are 
joining this dinner. It´s very special that 
so many people are coming together for 
this event. So many people that have 
one very important thing in common: 
they are all mining engineers!

It is always…
Time to make new friends. It is also 
always time to Glück Auf! (and drinks)

Name a useless talent of yourself and 
fellow board members.
Steve: I can act like I can drink a lot, but 
actually, I can´t. 
Renske: She has a great taste for good 
food, which helps the board through 
the day. But it is also expensive, so quite 
useless
Obbe: Obbe, he can rinse glasses very 
fast, but everyone can rinse glasses, 
so that doesn´t really count as a talent.

Present yourself in three sentences
My name is Steve, and I am the current 
president of the MV. I come from 
Schipluiden, a small village very close 
to Delft, which I’m still not bored of. I 
finished my Bachelor last year, and I am 
now looking forward to and enjoying 
this MV-year.

Did you ever think you would end up 
doing the mv board?
As a first year, I was quite often 
in het Noorden, and liked it very 
much. I was asked for  the Noorden 
committee, which I was very excited 
and enthusiastic about. Later, I went 
abroad to do a minor in Copenhagen for 
half a year. When I came back, I already 
scheduled a gap year with travelling 
and an internship. So it came as a 
surprise when I was asked for the board. 
However, I didn’t need much time for 
hesitation,  since the answer was yes.

Describe the motivation of your board 
with 126 words…
When I think of the 126th board, I think 
of it as very enthusiastic. Some people 
see the association maybe as a little old-
fashioned, but we are a very modern 
study association with a lot of traditions. 
Nowadays, of course with the whole 
internationalisation of the MV and the 
study. Another important thing this 
year is, of course, the Lustrum. It´s going 
to be a challenging year for our board, 
but at the same time I think we are 
ready for the job. Everyone is so eager, 
and fits their position. It is always great 
fun at the MV, we drink a lot of coffee 

Board highlighted: President

By J. Rudland

Janneke:   Janneke always stays sober. 
Even when she is drunk, she can still 
make serious comments. So, who wants, 
when everyone is drunk, to hear serious 
comments?!
Sil: Sil is the other way around, if he is 
sober he can…well, Sil has no talents. 

You and your fellow board members are 
several hundred meters underground 
in a massive mine. The mine shaft has 
stopped working, and you are trapped. 
What would each of the board members 
do?
Renske would probably hug someone. 
And Obbe, he would call people from a 
corner and ask how expensive it would 
be to get a driller:” Can I get a driller, 
drillers are expensive you say? Okay”. 
And then he would call someone else, or 
he would put music on. Obbe is the DJ of 
the MV room. Then we have Janneke, 
like I said, she is one of those people 
who can think sober no matter what. 
Therefore, she will simply say:” every 
mine has two shafts for air conditioning, 
so let’s go to the second shaft”. Sil would 
probably don’t listen and say: “Hey, I 
just got a bottle of kettel1 in my back 
pocket”. Then he would probably take 
a beer out of his other pocket and say: 
“First we must chill, then we can decide 
what to do”. And me, I would try and get 
the group together. But when everyone 
does their thing, it will be fun down 
there, and everything will become 
alright. I will leave them to their jobs, 
and act like I´m also doing useful stuff.

If you and your board members would 
be a meal, what would it be?
I would be a jar of peanut butter. Last 
year I had a jar of peanut butter in my 
locker. So, every day I would just take 
some slices of bread from home, and 
made my lunch during studying. It’s a 
classic, but its good!
Renske would be a bitterbal. She is 
vegetarian, but bitterbal is her quilty 
pleasure. She probably doesn’t like that 
I say this, haha!
Obbe would be a Turkish pizza. During 
the OWEE we often entered parties 
already at the end of the afternoon. 
Therefore, we had Turkish pizza’s in our 
jackets to eat as dinner.
Janneke would be liquid gold grain. 
Liquid dinner is also dinner
Sil is a smoked mackerel. When we were 
lost in the middle of the night, we had 
a smoked mackerel in our backpack. No 
one liked it, but Sil ate the whole thing 
on his own.

Name:  Steve van Adrichem
Age:  20 
Study year: 4th year AES student
Board function: President
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News

More than expected hidden 
beneath Andean Plateau
August 23, 2017 

Seismologists investigating how Earth forms new continental crust have 
compiled more than 20 years
of seismic data from a wide swath of South America’s Andean Plateau and 
determined that processes
there have produced far more continental rock than previously believed.

https://www.sciencedaily.com/releases/2017/08/170823131226.htm

New additive helps researchers 
more selectively convert 
carbon dioxide to multicarbon 
fuels
August 4, 2017

New carbon dioxide experiments may lead to artificial, renewable fuels, 
outlines new research. In chemical reactions performed in the lab, a 
research team has identified a new additive that helps selectively convert 
carbon dioxide into fuels containing multiple carbon atoms -— a step 
toward ultimately making renewable liquid fuels that are not derived from 
coal or oil.

More durable, less 
expensive fuel cells
September 5, 2017

A new technology has been created that 
could make fuel cells cheaper and more 
durable. Hydrogen-powered fuel cells are 
a green alternative to internal combustion 
engines because they produce power through 
electrochemical reactions, leaving no pollution 
behind. Platinum is the most common catalyst 
in the type of fuel cells used in vehicles, but it’s 
expensive. The UD team used a novel method to 
come up with a less expensive catalyst.

https://www.sciencedaily.com/

Experiments cast doubt 
on theory of how Earth 
was formed
August 14, 2017

New geochemical research indicates that existing theories 
of the formation of the Earth may be mistaken. The results 
of experiments to show how zinc (Zn) relates to sulphur (S) 
under the conditions present at the time of the formation of 
the Earth more than 4 billion years ago, indicate that there 
is a substantial quantity of Zn in the Earth’s core, whereas 
previously there had been thought to be none. This implies 
that the building blocks of the Earth must be different to 
what has been supposed. 

h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/08/170814092840.htm

Credits: Image courtesy of NASA
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Australia state raises gold royalty, 
other mining fees to repair budget
September 7, 2017

Gold miners in Western Australia state are being hit with an increase in royalty 
payments under measures released on Thursday that are designed to return the 
one-time “economic engine of a nation” to fiscal health via revenue from the mining 
sector.

http://www.mining.com/web/australia-state-raises-gold-royalty-mining-fees-repair-
budget/

The oil market is bigger than all 
metal markets combined
September 10, 2017

Ever since the invention of the internal combustion engine, oil has been one 
of the most crucial commodities on Earth. Without it, modern transportation 
as we know it would not be possible. Industries such as aviation, aerospace, 
automobiles, shipping, and the military would look nothing like they do 
today.

http://www.mining.com/web/oil-market-bigger-metal-markets-combined/

Rapid climate changes across northern hemisphere in 
the earliest Middle Pleistocene
September 12, 2017

By studying climate changes that took place thousands of years ago, we can better understand the global climate system and predict 
Earth’s future climate. A multi-organization research team has discovered evidence of rapid climate changes on a millennial-to-
centennial scale that occurred 780 to 760 thousand years ago.

https://www.sciencedaily.com/releases/2017/09/170912093047.htm

Diamonds show 
Earth still capable of 
‘superhot’ surprises
September 21, 2017

Diamonds may be 
‘forever’ but some may 
have formed more 
recently than geologists 
thought. A study of 
26 diamonds, formed 
under extreme melting 
conditions in the Earth’s 
mantle, found two 
populations, one of which 
has geologically ‘young’ 
ages. The results show 
that certain volcanic events on Earth may still be 
able to create super-heated conditions previously 
thought to have only existed early in the planet’s 
history before it cooled. The findings may have 
implications for diamond prospecting.

https://phys.org/news/2017-09-diamonds-earth-
capable-superhot.html?utm_source=menu&utm_
medium=link&utm_campaign=item-menu
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Noco
What is the Noco? The Noco is a commission of the MV who 
together with the Warden of Het Noorden, Sil ‘Pilscobra’ Mossel, 
run the most beautiful cafe in the Netherlands although we’re 
convinced that Het Noorden is the most beautiful cafe of the 
world. Other than running Het Noorden we do much more 
with the Noco like drinking beer, drinking Ketel 1 and drinking 
Belvedere. We also have a talent for drinking beer really quickly. 
There are even rumours we can drink 46L beer in one hour 
which isn’t confirmed nor debunked yet. Apart from drinking 
we also like to talk about what we’re going to drink and what we 
drank last night, although the last is hard to remember from time 
to time.

Introduction Committees 2017-2018

NRC
Dear reader,
The beautiful magazine you are reading at the moment obviously 
needs an editorial board for it to be created. This year Stijn de 
Graaf, Isabelle Llaneza, Marlee Spreij, Julia Rudlang, Krijn van 
Alphen and Janneke Zwetsloot(QQ) will have the honourable 
task of delivering 4 masterpieces of the Natural Resource. The 
Natural Resource will contain coverages of MV activities that 
happen during the year as well as interviews with teachers or 
Bachelor’s, Master’s and PhD theses and many more. This year 
the lustrum will also be covered extensively. We are looking 
forward to the coming year and hope you will read the NR with Yearbook

The Yearbook is a precious and long lasting tradition of the 
Mijnbouwkundige Vereeniging. Besides all the information you 
can find in the Yearbook, it comes with a different theme every 
year. This year’s theme – Form the future, be a step ahead – fits 
with the fact that we, the editorial board of the 78th Yearbook, 
will publish the first Yearbook that is fully written in English! 
We as engineers have to prepare for problems and challenges to 
come and look beyond the horizon for solutions. With this theme 
we want to challenge people not to be afraid for changes and to 
keep innovating and stay a step ahead of the competition. 
After more than a year of hard work, the moment is almost 
there... On the 20th of November, our Yearbook with a beautiful 
light-blue cover, will be presented. A moment to look forward to!

 ▲ From top to bottem: Janneke Zwetsloot(QQ), Krijn van Al-
phen, Marlee Spreij, Julia Rudlang, Isabella Llaneza and Stijn 
de Graaf

 ▲ From left to right: Raimon van Grootel, Janneke Zwetsloot, 
Daniella Gur, Danielle Bode and Pieter Bosman

 ▲ From left to right: Hein Lafeber, Sebastiano Crivellari, Sil 
Mossel(QQ), Thijs van Wieren, Simon Dehout, Jakob Damen, 
Daniel Ernste, Guido Takkenberg
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Promoco

Dear reader,
During the Mijngangenrally, we asked freshmen how they 
got to know Applied Earth Sciences and what their first 
contact was with this field of study. The freshmen answered 
they went to open days and student-for-a-day-days, 
which will be held again this year. The Promoco will also 
introduce Applied Earth Sciences at high schools by giving 
presentations. This year, not only in the Netherlands but also 
in Belgium and Germany. With the school visits we want to 
make potential students who might have never heard about 
AES, enthusiastic! Together with civil engineering workshops 
will be given for high school students. They will visit the 
laboratory at our faculty. 
This year as Promoco, we want to include the international 
students more in the process of choosing the right study 
program. We want to arrange student-for-a-day-days when 
they are able to be present, skype sessions could also be a 
possibility.
It´s not our goal to increase the amount of students for AES, 
we aim to give high school students the opportunity to find a 
study in which they can totally find themselves. In our case 
this was Applied Earth Sciences, and we hope to make more 
people enthusiastic.

 ▲ From left to right: Claire Mulder, Javier Velasco, Cindy Dub-
beld, Jorijn Holstvoogd, Fien Louwerse

Spoco
Hey miners!
We are the SpoCo, which stands for Sports Committee. Just like 
every year, we are organizing sports events all year long. These 
events range from cycling tours to ski trips. These are events 
you definitely don’t want to miss! 
This year, the SpoCo tries to be different from other years. That’s 
why we decided that the MV Cup, which normally is a football 
tournament, now is going to be a laser tag tournament. The 
results were great, with a total of 10 teams that have signed up! 
However, the highlight of the year is the ski/snowboard trip that 
happens during the Christmas break (29-12-’17 till 07-01-’18). 
We’ll be going to Alpe d’Huez this year. You can sign up in front 
of the MV room now. 
We organize more sports events in the second half on this year, 
but you’ll hear about this later on. All in all, we are organizing a 
lot of epic sports events which will keep you active this year, so 
be sure not to miss them!

Glück Auf!

 ▲ From left to right: Noor van Eimeren, Tim Meijer, Estela 
Fernandes Potter, Kevin Schuurman, Frode van der Drift, Sil 
Mossel(QQ)

GOC
Excursions, parties, Wispo, Barbara drinks, dinners, 
Noorden evenings and some more parties, a whole 
lot of activities are organized by the mv. But what 
a shame would it be if all your memories of those 
activities   would be forgotten? Luckily, there is the 
GOC (‘Geheugen Ondersteunende commissie’), a 
commission that is present at every activity the mv 
organizes and captures all the best moments. And 
when you come across a blank in your mind, the GOC 
will be there to remind!
Glück Auf!
Your beloved GOC 2017-2018

 ▲ From left to right: Frederieke Tutuarima, Guus Hogewerf, 
Freek Smit, Obbe Lucassen(QQ), Juliette Bruining, Philipp 
Essle, Toon van Griendt
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Introduction Committees 2017-2018

 ▲ From left to right: Lars Keuris, Adriaan van Natijne and Lars 
Gebraad.

Webco
If prominence of commissions would be measured in average 
starting year of it’s members, the WebCo would blow everyone 
out of the water. Also by amount of rudimentary quizzes 
won, I think our commission is years ahead. And to think of 
the ratio bachelor to master students in our little group will 
illustrate the same fact.

Alas, it is not so. On average, at least two of our three seasoned 
members are abroad on urgent business (expertise is needed all 
over the world), so it’s quite rare to see one of us out and about 
on the faculty or in Het Noorden. When we are actually near 
delft, were frantically fixing problems (created by ourselves of 
course) in the public websites code or the digital archives.

Some other tasks of the WebCo include saying what is and 
what absolutely is not possible for the latest Lustrum ticket 
sales, or maintaining our Hectoliterstand(.NL) live stream 
directly from Het Noorden.

As a last task, we’re continuing our (rather long and unfruitful) 
search for successors, because by normal standards, we’ve had 
as much RAS-months as a full MV-board for a year. And we 
don’t want to fax the systems too much now, do we?

With some hopes of retirement of three master students,

Glück Auf,

WebCo 2010-2017
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The TU Delft offers quality education and the facilities are very 
good. Adjusting to an academic environment can be exciting 
and yet challenging. Luckily, the TU Delft is good at integrating 
students and is always striving for improvement of their 
education. Changes and improvement can be made by engaging 
in discussions with the students. This is where the STARO is for.
The STARO, consisting of 3 to 4 bachelor students from each 
year and the commissioner of education, comes together a 
couple of times per year to evaluate the previous period. 
This consist of reviewing the teachers, the course material and 
the workload. Our feedback is then discussed and taken into 
account by the professors as well as the board of examiners. 
There is always room for improvement, but of course things 
that went well and should remain the same are discussed as 
well!
Together, we hope to be able to contribute to the improvement 
of the level of education of our beautiful bachelor!

Staro

 ▲ From left to right: Floris Vis, Gabriella Angelin Teixeira, Mar-
lee Spreij and Ties de Jong.

 ▲ From left to right: Anika Vroom, Koen Harms and Marlieke de 
Vries.

 ▲ From left to right: Yada Plukmontol, Tim van der Hulst and 
Paul Oosterhout
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Hi, Sophie here! I’m in Stockholm since the 1st of August to follow courses in the Building Environment.  Stockholm is an 
amazing and beautiful city, and is huge compared to Delft. I live in an apartment complex just outside of Stockholm, and 
share a floor with 24 internationals from all over the world: a kitchen drink easily ends up in a huge party. Stockholm 
itself is surrounded by large nature parks, so within ten minutes you can be in the middle of nowhere. Besides studying, 
I also visited parts of Sweden, the glaciers and fjords of Norway and Riga in the past 2 months. For the next half a year 
Tallinn, Helsinki and Lapland are on the list. Greetings!
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Hi dear miners! Greetings from Alex and Fred from Austin, Texas! We are excited to see you all 
again back in Delft, but we will definitely miss the sun and crazy Americans here. The cups you 
see in the photo are, of course, filled with water, since the drinking limit is 21 here :D

Glück Auf!

I arrived in Vancouver at the end of August, just after a busy Owee. Being in Vancouver 
in summer is great. The mountainous surroundings and the water that is all around you 
makes it the perfect place to go outside! In my first week I was combining finding a house 
with exploring and enjoying my free time, but at the end of the week we were settled in 
and ready to start our time here. Now that I have been studying here for some weeks, I’m 
gradually switching my priorities from studying to making more big trips and exploring the 
reach of my budget, but here it is definitely worth the effort to make the most out of the 
good weather (before the rain comes).  Before I leave on my trip to Vancouver Island I want 
to give you some do’s and don’ts in the city of Vancouver.
 
Do: Go and watch the sunset while you can. You can sit down on one of the many beaches 
around and enjoy a beer (put it 
in a plastic cup for the friendly 
Canadian police)!

Don’t: Give away a lot of rounds in 
bars. Drinking here (especially in 
bars) is more expensive than the 
average “zaak”bill… 

Hope you guys have a good lustrum!
Koesje from Dorus

“Greetings from...”
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“Greetings from...”

Hello from the land Down Under! 

By now, the last weeks of my semester in Sydney have 
started already. This is because of the opposite seasons on the 
Southern Hemisphere, so my semester here started halfway 
July. Luckily, studying in Australia isn’t that bad at all. We 
have sunshine everyday, the most beautiful nature and 
Sydney; Australia’s most multicultural city. 

My weeks are filled with surf sessions, field trips on beaches, 
afternoons on the beach and study sessions followed by 
parties with my roommates. After I arrived in Sydney, I met 
people from all around the world in the hostels I stayed in, 
and in that way I ended up in an international student house 
with 30 exchange students. This is what made my semester 
unforgettable!

The fact that my final exams are almost done, doesn’t mean 
that I have to go back to Delft already. I will spend my two 
months of summer holidays travelling around Oceania, 
which sounds to me like the perfect summer holiday!

All in all, Australia is the perfect place to spend your 
semester abroad!

Cheers!
Jeanne

Who has in this time not heard of the dazzling 
landscape of New Zealand? Fortunately, that’s not 
the only thing New Zealand has to offer. I was given 
the opportunity to study a semester at the University 
of Canterbury in Christchurch. But studying is not 
the only thing I do here. There are many beautiful 
places to visit such as Queenstown, which I think is 
the most beautiful place on the Southern Island. This 
city is almost entirely surrounded by a mountain 
range, allowing you to do activities such as skydiving 
and bungee jumping. Additional to this you could 
also improve your photography skills due to the 
stunning landscape.

Greetings from Nordin!
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 ▲ Encountering the committees for the first time in the Blegny 
mines 

Zero’s Excursion

By K. Kovacevic and C. Doelwijt

Though none of us have 
been aware of how many 
traditions there were in 
the Mining Community 
before we came to Delft 
this August, this excursion 
had not only introduced 
them to us, but also taught 
us why it is important to 
respect them. 

The 17th of August our journey began when we, totally soaked, arrived at Shell 
in Rijswijk. This was an opportunity for us to realize what the world of Petroleum 
Engineering looks like. Later on, we got the chance to get our first small peek into 
the student life by having dinner at the houses of our board. Ending with the beer 
cantus in the evening, our first day was definitely dedicated to getting through 
different traditions in the Mining Community. 
Of course, learning traditions continued during following days, starting with singing 
songs on our way to KNMI and the Mijnwater project in Heerlen. What made this 
day remarkable, was singing Glück Auf with real miners in Heerlen. That was the 
moment when all of us felt like part of a much bigger society that is spread all around 
the world. Afterwards, in the same spirit, we drove to the youth hostel where we 
spent a lovely evening. There we got a special assignment – writing a year song that 
will bond us even more during our future study. 
Not long afterwards, our song, ‘it’s raining pils’ followed us on our way to RWE 
and the Blegny mines on the third day. Again, we had an outstanding time there. 
Meeting all the committees and encountering with their own traditions brought us 
even closer to the world we were about to enter in just a few weeks. Thankfully, 
lovely West-European weather was there to complete our Mijndoop experience. 
Singing completely wet in this weather is definitely one of the nicest events that one 
person could confront. Just like having dinner while being totally soaked, which we 
experienced not long afterwards. 
Our last day started as exciting as our previous day finished. We woke up before 
sunrise in the cold hostel with ‘quiet’ and ‘lovely’ voices of our board in the 
background. After our usual 5 minute breakfast, we drove to the Ardennes in 
Belgium. There we met two PhD students that spoke about the different types of 
formations in the Ardennes. Isn’t it amazing being able to witness millions of years 
in just one moment and at just one place? Apparently, observing millions of years 
isn’t only breath taking, but also left us quite hungry. Therefore, before heading back 
to Delft for more traditions to experience and memories to make, we made sure that 
not even a single piece of food was left behind. 
Long story short, we had an extraordinary time during this weekend! The mines, the 
companies, the rain, the lack of sleep, the beer, the hangovers, the songs, the sniff 
tobacco, the games, and, finally, amazing people played a huge role in this; and it all 
fitted in four days… We guess that it promises something for the future. And now, 
let the games begin!
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 ▲ A selfie during fieldwork in Vesc
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Teacher of the year interview

By: J Rudlang

Dr. R.C. Lindenbergh was 
awarded “Best teacher” of 
the year 2016-2017 at the 

faculty of Civil Engineering 
and Geoscience. He has 

studied mathematics, but 
is now teaching and doing 
research within the field of 

remote sensing.

What do you think of receiving the title “teacher 
of the year”?

It feels pretty good, because in some ways 
students are like costumers, and it is really 
nice when the customers appreciate what you 
are doing. This award is also special because 
there are the students who voted, which is a 
big and varied group, in comparisons to other 
awards, such as “research of the year” were 
only a small group of people elects the winner. 

For how long have you been teaching? 

I finished my PHD in 2002, so I guess I have been teaching for 
something like 20 years now.

Why did you become a professor? And what aspects of 
teaching do you enjoy?

It started when I did a PhD in mathematics. Many 
mathematicians earn money by teaching, maybe because 
most of what they do is not directly applicable in for examples 
companies. Therefore, as a mathematics PhDer, I attended 
other PhDers to their exercise classes, where we did teaching. 
In the beginning, I wasn’t excited about the teaching, because, 
after all I did a PhD in order to do research. However, I found 
out that I actually enjoyed teaching. Now, I believe that if I 
would only do research, and not teach, I wouldn’t be as happy 

with my job. It is fun to interact with the students, because it 
is very dynamic, and every year there are new students with 
different viewpoints and new inputs on the subjects. 

What would you say is the biggest challenge now, 
workwise?

One of the challenges is to acquire funding for research. you 
spend a lot of time writing a proposal, which sometimes gets 
rejected. Which in turn means you spend a lot of time on 
things that may never happen. 

Do you have a teaching philosophy?

Part of the philosophy, which I like and I think students like 
as well, are that the teaching is connected to research, to 
actual problems. I like to let students work with real and new 
data. For example, earlier we used ten-year-old data for the 
fieldwork, which the students complained about. Now, we 
use new data, that is only a month old, or data acquired from 
the fieldwork itself. Working with new data is interesting and 
educating for the students, because it is relevant today. But it 
is also valuable for me, since I use the data for research. 

Any golden memories from your 20 years of teaching?

Obviously, a lot happens in Vesc. A characteristic of AES 
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 ▲ Roderik in front of the CEG faculty 

students is their enthusiasm in the field. 
Once we spotted a nice rock on a steep 
hill littered little stones, 200-300 meter 
above the road. The students were 
running up, while I tried to keep up 
behind. As they were measuring strike 
and dip, it started to pour. Thus, we had 
some difficulties sliding down again. 
Many student are also enthusiastic with 
the hammer. One time we were doing 
fieldwork in a forest. A nice stone was 
found, and some students started to 
hammer on it. The stone broke open, 
and to our surprise a snake slipped 
out from the inside. Lastly, it is always 
fun to find fossils together with the 
students. 

How do you help students experience 
success?

What I have noticed, is that most 
students pass the quarter where we 
are preparing for Vesc, without much 
difficulties. I believe the main reason for 
the high passing rate is that the courses 
are integrated, which creates a nice 
flow. The fieldwork is a highlight, and 
thus preparing for this is motivating, 
and a good balance between classroom 
lectures and applying knowledge in the 
field.  

What advice would you give your 
20-year-old self?

Go around and do crazy things!  This 
is the time where you can really 
experience and travel. Many students 
are worried about their carreer, future 
or if what they do is not helping them 
finding a job. I think you should be 
less worried: go for what you like, and 
then be really good at it. Try to find out 
what interests you, something you are 
comfortable with, and then go for it. 

What are your future prospective? 
What do you want to do, to achieve?

First, regarding the field work, we want 
to make student take pictures of the 
outcrops with their mobile phones, and 
then make a 3D reconstruction of the 
outcrop. 
Considering the research, in the past I 
was content with a camera or a satellite 
that could see how the earth looks like. 
However, now I want to know how 
the earth is changing all the time. That 
means you need powerful computers 
and new methods. The goal would be 
developing methods that monitors 
the changes of the earth, so that you 
immediately can take action if it is 
necessary. For the coming years, I would 
like to continue teaching and working 
on my research. 

 ▲ Finding fossils in Vesc
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was replaced by the ‘Raad van Advies’ 
(RvA). While old board members are 
still honored with a golden MV pin, 
no longer do they automatically take 
place in the advisory board meetings. 
Instead, an application process is set 
up for students who would like to join 
the RvA, to ensure all its members are 
willing and motivated to actively attend 
the meetings. Also no longer only old 
board members are welcome, but also 
other members of the association whose 
input could be useful for the board and 
its committees. Next to that, a chairman 
and secretary are elected to make sure 
the RvA and the sitting board will work 
in close collaboration. The meeting 
schedule also had a revision and four so 
called ‘extended meetings’ are held each 
year with topics that focus on multiyear 
projects such as the 25th lustrum, 
sponsorship policies and how the 
association will deal with the increase of 
international students.
Last year was the first year that the 
RvA took over the advisory role of the 
Eereleden and as with anything new, 
adjustments had to be made over the 
course of time to make sure the correct 
advice could be given at the right time. 
In the upcoming years we will keep 
evaluating ourselves and make changes 
where needed to ensure the board, the 
lustrum and all committees are prepared 
as well as possible for all the activities 
of the association. I would like to thank 
everybody who has helped the RvA 
to be where it is right now and I hope 

For a long time the Mijnbouwkundige 
Vereeniging has known the so-called 
‘Eereleden Orgaan’ (not to be confused 
with the Ereleden, our honorary 
members) to give the board guidance 
where needed. This advisory body 
consisted of all old board members 
who were still studying at the faculty. 
Meetings were held every couple of 
weeks, mostly during lunchbreaks, 
to give advice and to evaluate and 
check all activities of the board and 
their committees. This has been a 
successful concept for a long time, but 
a culture change in Delft and at the 
Mijnbouwkundige Vereeniging came 
swiftly. Study pressure was increasing 
for all, both new and old, resulting in 
students having less spare time for 
extracurricular activities and finishing 
their study at a higher pace. This led to 
a decrease in the number of old board 
members available to actively give 
advice to the sitting board. Meetings 
were poorly visited and in spring 2016 
it was decided that we had to revise 
our current system. A committee 
was created, consisting of old board 
members and others, to have a neutral 
look at the organizational structure of 
the association and if needed, come up 
with a new plan.
In an 18-page report the committee 
presented their results, describing the 
faults of the old system, the desired new 
system and a recommendation on how 
to achieve that. Following the report, in 
September 2016 the ‘Eereleden Orgaan’ 

Advisory board / Raad van Advies (RvA)

By T. Chorus

At the end of each winter a new group of students will be asked, in secret, if they are willing to suspend their studies for a year 
to become the new board of the Mijnbouwkundige Vereeniging. Most will gladly accept this honorable task and come spring 
these students will be taught all the tricks of the trade by the sitting board to prepare them for all there is to come. After a 
short holiday the new board will be inaugurated and starting in September they will be completely on their own to steer the 
association in the right direction. Or are they?

many students will be enthusiastic to 
join and improve the RvA the upcoming 
years.
Glück Auf!
Tijmen Chorus
Chairman of the RvA
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Master Thesis

By J. van Duijvenbode

My title of my master thesis is: “Development and Validation of Short-term Mine Planning Optimization 
Algorithms for a Sublevel Stoping Operation with Backfilling.” The question of my research was, 
whether it is possible to develop an algorithm (model) which can benefit a mine planning engineer 
with scheduling production schedules on a short-term time horizon. The inputs for my thesis were 
long-term planning results of an underground sublevel stoping copper-zinc mine. My supervisor 
created this initial planning and I had the challenge to make those long-term schedules operational 
feasible. To better understand the scheduling and optimization part of my research I will first shortly 
review these topics.

Scheduling and optimization

Production scheduling can be defined 
as “specifying the sequence of blocks 
extraction from the mine to give 
the highest NPV, subject to variety 
of production, grade blending and 
geometric constraints” (Whittle, 1989).

The scheduling horizon over which this 
happens might differ and three main 
scheduling horizons can be categorized, 
long-term, medium-term and short-
term. Long-term generally encompasses 
the whole life of mine and can range 
between 20 - 30 years depending 
on the mine. Long-term production 
scheduling focusses on the final and 
ultimate economic design and shape of 
the open pit or underground mine. If 

the long-term schedule is divided into 
several smaller time periods between 
one and five years, then medium-term 
scheduling can be done. This time span 
is divided into one to six-month periods 
and are more focused on the specific 
design of parts of the mine where ore 
is extracted. Short-term schedules 
are based on a period of the medium-
term schedules and contain even 
more detailed scheduling. The typical 
scheduling horizon is between a month 
and one year and further broken down 
into one-day to one-month periods with 
the goal to make the long-term plans 
operational feasible.

Mine optimization started in 1965 by 

Lerch and Grossman, who introduced 
the Lerch-Grossman algorithm for 
long-term open pit mine design 
planning. This method was used to 
find the ultimate pit limit by a graph 
theory based algorithm. In the past 
few years focus has been shifted 
towards underground mining, because 
increasingly amount of shallow deposits 
are exploited and more underground 
mines have opened. This resulted 
in progress for optimization of the 
design of underground mines. The 
optimization goal from my research was 
production schedule optimization from 
defined stoping boundaries. Hereby, the 
stopes from the long-term framework 
are used and considered for planning 
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 ▲ Figure 2: Schematic layouts of the front view of the ring blast 
design of one drill ring (left) and a plan view of the blasting 

 ▲ Figure  1: Sublevel stoping layout

in the short-term interval. The goal was 
to minimize grade deviation of all rock 
that is sent to the processing plant.

Optimization is mathematically 
represented by an objective function 
(eq 1) which tries to minimize or 
maximize a function which is 
subject to several constraints (eq 2). 

Optimizing of (max or min):       Z 
=f(X1,X2,…,Xn)#(1) 
Subject to:       Yi {>,=,<} gi (X1,X2,…
,Xn),  i=1,2,…,m#(2) 

Z is the optimal goal, X is the decision 
variable or parameter and Y is the 
constraint. For my research, I used 
mixed integer linear programming 
(MILP). This is a combination of integer 
programming and linear programming. 
The mathematical form is almost the 
same as above, except that MILP allows 
certain variables which only take 
on integer values. The mathematical 
problems become larger and more 
complex and more constraints are 
applicable, therefore, MILP is more 
interesting to use.

Sublevel stoping
To understand specific implementation 
details of the model you need to 

understand a sublevel stoping 
operation. Sublevel stoping is an 
underground mining method in which 
they mine large open stopes by drilling 
and blasting. The broken ore is then 
loaded from the lowest sublevel and 
transported towards the processing 
plant, see Figure 1. After the stope is 
being mined it is backfilled. A sublevel 
stoping operation in this research 
is defined by four different phases, 
development, drilling, extraction and 
backfilling. Those phases are resembled 
in my model and are therefore 
important to understand.
The development phase takes place 
after access to the orebody is obtained. 
In my research this consists of 
development in X- and Y-direction for 
drifts at an upper and lower level. This 
development is required to reach the 
to-be-mined areas. If access to the stope 
is reached by the Y-development, then 
internal stope development can start. 
Internal development consists of the 
development above and below a stope 
in order to access the drilling, charging 
and extraction locations. 

After development work of the stope 
has been finished, production drilling, 
followed by extraction are the next 
phases. Drilling of a stope is done in 

several drilling rings. After the entire 
stope has been drilled, charging of one 
or multiple rings with explosives take 
place and is followed by blasting. After 
blasting, the broken ore is extracted to 
open the void area in the stope again. 
The charging, blasting and extraction 
process continues until the full stope 
is extracted. In my model blasting 
occurs four times. It starts with blasting 
the cut-off slot rock, followed by an 
expansion blast and two mass blasts, see 
Figure 2. 

When the complete stope is empty, 
the last phase, backfilling can take 
place. The stope is filled to reduce the 
amount of open volume underground 
and to prevent caving. It improves the 
geotechnical conditions what enables 
it to extract secondary or even tertiary 
stopes, when needed. Often waste rock 
and tailings can be used, what helps to 
reduce the amount of waste disposal. 

An important consideration in my 
model (later called adjacency constraint) 
is that while a stope is being drilled, 
extracted or backfilled it is not possible 
to do any of those mining activities at 
an adjacent stope, because of the danger 
of rock fall or stope collapse.
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Model
All the above-mentioned considerations 
(and more) are used to construct the 
short-term optimization model. The 
goal of this model was to schedule 
drifts and stopes based on short-term 
scheduling constraints. This model 
is able to minimize the target grade 
deviation from all rock that is send to 
the processing plant. All rock that is 
being mined is characterized according 
to its copper and zinc grade. By 
calculating the average grade of all rock 
in each time period, is the feed grade for 
the processing plant determined. This 
is exactly the point where the model 
comes into action. The model is able to 
select the combination of rock such that 
the average grade is as close as possible 
to the target grade. Of course, not all 
rock can be selected, because the model 
will take all sublevel stoping mining 
operation constraints into account. 
This is done by the model with certain 
constraints, for example that there 
cannot be more rock mined than the 
machine capacity is in that period. The 
model does also not select rock from two 
stopes that share a common boundary. 
These and more constraints are all 
applied such that a real sublevel stoping 
mine operation is resembled.

Results
The model is modelled and solved in 
MATLAB with a CPLEX solver. A visual 
representation of the first half year’s 
schedule can be seen in Figure 3. The 
upper schedule shows the scheduled X- 
and Y-development per drift and period, 
and the lower schedule the schedule for 
each stope. In the upper schedule, the 
orange color is the entire scheduling 
period for X-development until the 
activity is completed and the green color 
for Y development, respectively. Darker 
colors indicate the time periods in which 
any activity takes place in that drift. 
From the data, the natural behavior 

of tunnel development can be seen. 
Period one starts with X development 
at the two most upper levels with 
two development machines (follow 
the text with the red line). After 216 
meter (believe me with the numbers) 
of tunnel per level is reached in period 
18, it is possible to start development in 
Y-direction in drift 13 and 14 (upper and 
lower level) in period 19. From period 
19 onwards development in X-direction 
continues and it is finished in period 30. 
From that moment onwards it is possible 
to start mining stope 298, because the 
development drifts reached the access 
of the stope. Internal stope development 
starts in period 34 and follows the 
natural sequence through the stope life 
with internal development, drilling, 
extraction and backfilling, what finishes 
in period 56. Directly afterwards, stope 
activities at stope 297 start, which is 
an adjacent stope of 298. As the stopes 
share a common boundary, they cannot 
be mined simultaneously and from the 
schedule can be seen that the model 
implemented the adjacency constraint 

correct. A better impression how this 
mine development looks like can be 
seen in Figure 4.

The next step, was to analyze whether 
my model gave a better optimized 
solution regarding grade deviation than 
a model without including this criterion. 
A result of the grade deviation can be 
seen in Figure 5. Deviation is relatively 
big and there is an average (absolute) 
copper deviation of 2.07 % and 0.57 % 
zinc deviation from production target. 
The overall average copper grade is 3.01 
% during the first half year and zinc 0.19 
%. The average grades indicate that the 
chosen target grade for copper is too 
low and too high for zinc, because the 
average copper grade of all stopes is 3.63 
% and zinc only 0.22 %. This confirms 
that it is almost impossible to reach the 
target grades (Cu – 2.75 % and Zn – 0.75 
%). Roughly three trends can be seen 
in the figure. From period one until 
24, the grade is below the target grade. 
During this period, only X-development 
takes place and the average grades 
for all development drifts is low, what 
explains a negative deviation from the 
target grade. Generally, this rock should 
not be send to the processing plant and 
therefore a deviation of zero should be 
assumed. From period 25 until 75, the 
copper deviation is (mainly) positive 
and zinc deviation (mainly) negative. 
This is due to the high average grade 
of the stopes. This period represents 
the period where most of the stope 
extraction takes place. From period 76 
until 90, no extraction or development 
takes place, only backfilling. Therefore, 
the deviation is as big as the target 
grade and it should not contribute to the 
average deviation.

 ▲ Figure 3: Short-term schedule for all development and stope 
items from the first half year

 ▲ Figure 4: Sequential transition through the first half year with 
all development and stope IDs
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Validation
The last part of my thesis was to 
validate the short-term optimization 
model to confirm the model’s function 
and the generated production schedules. 
Several tests are conducted to show the 
functionality of individual constraints, 
but I will only explain two of them 
which confirmed that the model was 
working. For validation are the 
scheduled items from the third half year 
of the operation used.

Running the same model without 
the deviation constraint was used to 
validate that the model would give a 
better solution regarding the objective 
function and that a better-optimized 
schedule will be obtained. For a model 
with the deviation constraint it was 
found that the average Cu deviation 
was 0.57 % from the target grade and 
that an average Cu grade of 3.32 % was 
obtained through the third half year. 
For the model without the deviation 
constraints was an average Cu deviation 
of 0.70 % obtained and an average Cu 
grade of 3.45 %. This high grade seems 
better, because it is a higher average Cu 
grade for the processing plant, however 
it should be remembered that it is 
tried to obtain an average grade near 
the target Cu grade (2.75 %). For zinc, 
the compared grades show that better 
values are obtained from the model 
with the deviation constraint although 
every obtained zinc grade is still under 
the target grade. Therefore, this model 
can obtain a better schedule regarding 
the copper and zinc deviation than a 
model without the deviation constraint. 
It can be concluded that the deviation 
constraint works and that the average 
Cu and Zn grades are closer to the 
target grade. The model could bring the 
average Cu and Zn grade 0.13 and 0.08 
percentage points, respectively, closer 
towards the target grade, which is a 
useful feature for the processing plant.

Validation of the sequencing constraint 
can be seen in Figure 6. It shows 
that each activity is randomly placed 
and confirms that without using this 
constraint the model does not consider 
the natural transition of the mine 
operation and that all activities can 
be placed in random periods in the 
schedule. For example, stope 504 is 
drilled before the development drift has 
been constructed and eventually also 
backfilled before the stope is extracted. 
This schedule behavior proofs that the 
sequencing constraint works regarding 
its designed performance and therefore 
is validated.

Conclusion
• The presented MILP model can 
generate production schedules for the 
stopes and development drifts assigned 
by a long-term optimization framework. 
It schedules development, drilling, 

extraction and backfill activities. 
Thereby, it can work with different 
requirements for completing each 
activity.
• The model can apply 
production control constraints which 
resemble true sublevel stoping mining 
situations, like (machine) capacities, 
reserves, activity sequencing, adjacent 
stopes and existing backfilled stopes.
• The optimization model 
can generate short-term production 
schedules which consider all above-
mentioned characteristics and the 
processing plant objectives of a short-
term schedule. It can minimize the 
periodical grade deviation of copper and 
zinc towards the target grade for the 
input of the processing plant.
• The model can be used by 
a planning engineer to construct a 
production schedule which can be used 
for detailed scheduling of the work per 
shift. It is possible to implement more 
characteristics of the operation since it 
is shown that the model can deal with 
sequential activities.
• Validation of the model has 
proven that the model’s solutions 
provide valid schedules. Each constraint 
is therefore individually verified.
• The model shows possibility to 
extend and improve constraints which 
improves the resemblance of a real 
mining operation.

Glück Auf! 
Jeroen van Duijvenbode

Note: Many details of the model 
required for complete understanding 
of the model and results are not 
mentioned, similar for references.

 ▲ Figure 5: Copper and zinc grade deviation from the produc-
tion target per period

 ▲ Figure 6: Schedules for half year three without sequencing 
constraints
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Weberpuzzle

Puzzle: The flying miner

Soon after the war the aircraft manufactures concentrated on designing passenger planes for the civil aviation. The ten types 
shown were all in the air prior to 1957. The older mining engineers must have flown in many of these planes. The answer to 
this puzzle is to give the name of the manufacturing company together with the name and type number of each plane. 

To describe an early flying experience in 1961 I will tell you about my first journey for Shell to Iran. The plane (a no.9) I was 
flying in had very few passengers because three planes of this type had recently crashed! After landing in Rome, we had coffee 
on the terrace of the airfield together with the crew. The captain assured us that we were quite safe because he was only flying 
at a speed less than 550 km/h at which speed the vibration of the engines wouldn’t cause the wings to break off. I should add 
that subsequently all of these planes were given redesigned wings. 

My reception at Mehrabad airport in Teheran was unbelievable. After slipping nervously past the customs I was met by a 
beautiful blond lady leading me to a gigantic car. It might be that this unusual reception had something to do with the bulge 
under my arm covered by my raincoat. The lady was the secretary of the managing director for which I had been asked to 
smuggle in three boxes of Carl Upman cigars! A few days later I flew on to Masjid-i-Suleiman in a plane shown as no.8. Later I 
flew back home from Abadan in a type 7 plane coming from Tokyo. 
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Solution: Bad practice in a coal mine

1. The driller is not wearing a face mask nor safety spectacles. The other miner is hammering on a large piece of rock thrown out 
by the previous blasting round. However, he had not noticed the round hole obviously made by the drill. This may indicate the 
presence of unexploded dynamite if the hole doesn’t go all the way through! 

2. During the morning shift one had to install a roof support extension. Holding up the wooden beam one grasps for a stempel 
(pillar) but if it is too far away and you release your grip on the beam it falls on your head (I have seen this done). At the back 
behind the rail blocks, where the roof is intended to collapse, you observe a shadowy figure in this forbidden zone. He probably 
ventured into this very dangerous area for sanitary purposes. 

3. The fellow travelling on the conveyor belt looks like a common enough scene. However, he is transporting a box of dynamite 
bouncing up and down on the belt which is very irregular. Moreover, he is wearing a ring. As you can see the pieces of belt are 
connected by a kind of staples which sometimes come loose. These may catch you behind your ring and drag you along to the 
machine! 

4. In this apparently peaceful scene showing a modern electric locomotive You can see that it passes below a so-called 
“steengrendel”, a plank covered by stone dust to quell a coal dust explosion. This should be a thick layer but here it has obviously 
not been kept in good order. There is also some damage between the beams of the support of the tunnel. This usually gradually 
aggravates and results in spilling rock fragments over the rails. Thus, it should have been repaired. 
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Graduation Subjects

Prof. Dr. Ir. T.J. Heimovaara 
Martijn Asschert: “Groundwater and solute transport 
modelling study Vosdonk Noord at Etten-Leur 
- Examining the effect of two implementation 
methodologies for highly heterogenic subsurface 
characteristics” 
Date:  Wednesday 13 September 2017
Time:  16:00 hrs.
Place:  Room 02.110 – CiTG building

Dr. M.W. Buxton 
Mathijs Groenewegen: “Investigation of Vertical 
Cutter Mining for Increased Primary Resource 
Recovery and Decreased Environmental Impact. 
Subtitle: A VCM Study for De Beers, Victor Pipe, 
Canada”
Date:  Friday 8 September 2017
Time:  10:30 hrs.
Place:  Room 02.110 – CiTG building

Prof. Dr. Ir. E.C. Slob (PhD)
R. Feld: “Advantages of electromagnetic 
interferometry applied to ground-penetrating radar”
Date:  Thursday 7 September 2017
Time:  10:00 hrs.
Place:  Senaatszaal, Aula

Prof. Dr. Ir. M.T. Kreutzer and Prof. Dr. W.R. Rossen 
(PhD)
D. Kawale: “Elastic Instabilities in Polymer-Solution 
Flow through porous media”
Date:  Wednesday 6 September 2017
Time:  15:00 hrs.
Place:  Senaatszaal, Aula

Prof. Dr. Ir. C.P.A Wapenaar and Dr. Ir. D.S. Draganov 
(PhD)
B.Boullenger: “Controlled-source seismic reflection 
interferometry. Virtual-source retrieval, survey infill 
and identification of surface multiples”
Date:  Monday 11 september 2017
Time:  15:00 hrs.
Place:  Senaatszaal, Aula

Prof. Dr. G. Bertotti 
Luc Kroon: “Multi-Scale State of Stress Analysis of 
the Potiguar Basin, NE Brazil”
Date:  Monday 11 September 2017
Time:  10:00 hrs.
Place:  Room 3.98 – CiTG building
Prof. Dr. P.J. Vardon 

Patricia van der Hulst: “Piping in the Maasvallei” 
Date:  Friday 15 September 2017
Time:  15:00 hrs.
Place:  Lecture room E – CiTG building

Dr. H.A. Abels 
Natalia Papatrecha:  “Sequence stratigraphic analysis 
of  Eridanos deltaic shallow gas-bearing deposits in 
North Sea”
Date:  Thursday 21 September 2017
Time:  13:00 hrs.
Place:  Room 02.110 – CiTG building

Dr. P.J. van den Hoek 
Yawar Rizwan: “Pressure Transient Analysis for 
Minifracs/DFIT and Waterflood-induced fractures”
Date:  Friday 29 September 2017
Time:  15:00 hrs.
Place:  Lecture room B – CiTG building

Prof. Dr. K.G. Gavin 
Arie-Jan van Renswoude:  “An evaluation and 
improvement of the limit- and design values as stated 
in CUR 236 – Micropiles” 
Date:  Tuesday 26 September 2017
Time:  10:00 hrs.
Place:  Room 02.110 – CiTG building

Prof. Dr. M.A. Hicks and Dr. P.J. Vardon (PhD)
K. Liu: “Reduction of uncertainty in stability 
calculations for slopes under seepage”
Date:  Friday 22 September
Time:  15:00 hrs
Place:  Senaatszaal, Aula

Dr. M.W.N. Buxton
Marlotte Kox: “Study on the Impact of Trolley 
Assisted Haul Trucks on Strategic Mine Planning in 
Open Pit Mines”
Date:  Friday 29 September 2017
Time:  15:00  hrs.
Place:  Lecture room A – CiTG building



3434

MV-Calender

Colophon
The Natural Resource is the periodical of 
the Mijnbouwkundige Vereeniging, the 
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Earth Sciences at Delft University of 
Technology. The periodical is released four 
times a year and is sent to all members of 
the Mijnbouwkundige Vereeniging free of 
charge.  Furthermore 100 copies are used for 
promotional purposes. Most of these will go 
to Dutch high schools and partners. 

The greatest care has been taken in 
compiling this magazine. However, no 
responsibilty can be accepted by the 
editorial staff for the accuracy of the 
information presented.  Where opion is 
expressed, it is that of the author and does 
not necessarily coincide with the opinion of 
the Mijnbouwkundige Vereeniging or the 
TU Delft. No part of this publication may 
be reproduced or used without permission 
in writing from author and/or the editorial 
staff.
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