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L I \Velcome

Dear Ladies and Gentlemen, dear Members of the DCA,

It is my pleasure to invite you to our yearly congress from October 16th
to 18th in Krakow this year. Krakow is one of the oldest and the second
largest city of Poland. As home of 7 universities and over 20 other insti-
tutions of higher education, Krakow is an ideal host for our DCA, as
education and gaining knowledge are important pillars under our associ-
ation.

Krakow has a long history, which nicely combines with an already 25 Jorgcitgilslggr?t
year old DCA. The oldest man-made artefacts were excavated in Krakow
are dating from early Stone Age, some 200,000 years ago. Archaeologi-
cal evidence from ensuing ages proves that the place has been a major
regional centre since the Neolithic period 6,000 BC. In 1038 Krakow be-
came the capital of Poland. Krakow formally remained the capital city of
the Kingdom of Poland till the turn of the 18th century. In years 1815 to
1846 Krakow constituted, together with its environs, an independent sta-
telet called Krakow Republic, subsequently annexed to the Austrian Em-
pire. By the end of the 19th century Krakow became the center of the
Polish national awakening and in 1918 it was Poland’s first city that re-
gained independence from foreign rule.

But we do not only want to have a past, but also a future for ourselves
and our (grand) children. Since we want this future to be a healthy and
green future, everybody, including the drilling industry has to do his part.
Therefore our theme this year is “HDD smart and green”.

Although we consider our technology to be a green technology, in com-
parison to more traditional techniques, there is always room for improve-
ment. An interesting topic for several lectures and workshops. Together
with several presentations of challenging projects, we believe to have
compiled an interesting programme.

Obviously Krakow itself has much to offer as well, therefor the ladies and
evening programme are also not to be missed. A special venue for our
traditional Thursday diner, will really provide a great opportunity for small
talk and networking.

Now | hope that we can offer you an attractive and diversified program-
me with lectures and workshops again. | wish you and all of us some in-
teresting lectures on a high professional level, open and critical discussi-
ons and all in all an eventful stay in Krakow.

Yours sincerely,

Jorn Stoelinga

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Sehr geehrte Damen und Herren,
liebe Mitglieder des DCA,

ich freue mich, Sie zu unserer 24. DCA Jahrestagung in Krakau begru-

3en zu durfen. Krakau ist eine der altesten Stadte Polens und zudem die

zweitgrof3te Stadt des Landes. Insgesamt sieben Universitaten und tber

20 andere Hochschulen sind in Krakau beheimatet, ein idealer Gastge-

berort fur unseren DCA, der sich als europaischer Verband insbesondere

Themen wie Aus- und Weiterbildung auf die Fahne geschrieben hat. Jorn Stoelinga
Prasident des DCA

Krakau hat eine lange Geschichte. Die altesten Artefakte, die in Krakau

entdeckt wurden, stammen aus der frihen Steinzeit, sind etwa 200.000

Jahre alt. Archéologische Beweise aus den folgenden Epochen belegen,

dass der Ort seit dem Neolithikum 6.000 v. Chr. ein bedeutendes regio-

nales Zentrum war. Im Jahr 1038 wurde Krakau die Hauptstadt Polens.

Krakau blieb formal bis zur Wende des 18. Jahrhunderts die Hauptstadt

des Konigreichs Polen. In den Jahren 1815 bis 1846 bildete die Stadt ei-

nen unabhangigen Staat namens Krakauer Republik, der spater Oster-

reich angegliedert wurde. Ende des 19. Jahrhunderts wurde Krakau zum

Zentrum des polnischen Nationalerwachens und 1918 war es die erste

Stadt Polens, die ihre Unabhangigkeit wiedererlangte.

Nach dem kurzen Ausblick in die Vergangenheit richten wir nun unser
Augenmerk auf die Zukunft, auf die Zukunft unserer Kinder und Enkelkin-
der. Damit unser Planet, unsere Natur- und Landschaft auch fir nach-
kommende Generationen lebenswert bleibt, missen wir alle unseren Tell
dazu beitragen. Dies gilt auch flr unsere HDD-Industrie. "HDD smart and
green", so lautet das Motto unserer Tagung. Die HDD-Technik gilt als
griane, umweltfreundliche Technik, verglichen mit anderen Techniken.
Aber es gibt auch in unserer Industrie stets Raum fur Verbesserungen.
Anséatze hierzu wollen wir mit lhnen im Rahmen der dreitédgigen Tagung
diskutieren.

Wir hoffen, lhnen mit den vorgestellten Vortragen und Workshops wieder
ein attraktives und abwechslungsreiches Programm zusammengestellt
zu haben. Natirlich hat auch Krakau selbst viel zu bieten. Deshalb soll-
ten Sie auch das Rahmen- und Abendprogramm nicht verpassen. Ein be-
sonderer Ort fur unser traditionelles Abendessen am Donnerstag wird
eine groRRartige Gelegenheit fur Small Talk und Networking bieten.

Ich wiinsche Ihnen nun interessante und fachlich hochkarétige Vortrage,
offene und kritische Diskussionen und einen insgesamt erlebnisreichen
Aufenthalt in Krakau.

lhr

Jorn Stoelinga

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Topic: “HDD smart and green”

Program:
Programm:
sponsored by:

Wednesday, 16 October 2019
Mittwoch, 16. Oktober 2019

’-
OHEADS  <Taay

11.30 - Check in at Qubus Hotel, Krakow
18.00 Einchecken im Qubus Hotel PP

' CHROBOK
13.00 Lunch at Qubus Hotel, Krakow

Mittagessen im Qubus Hotel

14.30 Discover Krakow
Stadtfiihrung in Krakau

19.30 Cocktail reception
sponsored by Qubus Hotel, Krakow
Empfang, gesponsert vom Qubus Hotel

20.00 Dinner at Qubus Hotel, Krakow

Abendessen im Qubus Hotel

Thursday, 17 October 2019
Donnerstaqg, 17. Oktober 2019

09.00 Welcome

Begrif3ung
Dipl.-Geol. Dietmar Quante — Executive Secretary DCA-Europe

09.15 Welcome

Begrif3ung
Jorn Stoelinga B. Sc. - President DCA-Europe

09.30 The World in the year 2050
Die Welt im Jahre 2050
Prof. Dr. Dr. Dr. hc. Franz-Josef Radermacher, Chair of the faculty for
“Data Bases/Atrtificial Intelligence” at the University of UIm. Director (CEO)
of FAW/n (Research Institute for Applied Knowledge Processing/n), Ulm
Member of the Club of Rome

11.00 Coffee break
Kaffeepause
11.30 Gas network expansion in Poland —today and in the future

Gasnetzausbau in Polen - heute und in Zukunft

Roland Koska, GAZ-SYSTEM S.A. Poland
Edyta Struk, GAZ-SYSTEM S.A. Poland

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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12.10

12.50

13.00

14.30

Workshop 1:

Workshop 2:

15.30

15.45-
16.30

20 years of HDD technology at the Faculty of Drilling, Oil and Gas

AGH-UST St. Staszica, Krakow
20 Jahre HDD-Technik an der Fakultat of Drilling, Oil and Gas an der Krakau Universitat
AGH-UST St. Staszica

Prof. nadzw. Jan Ziaja, AGH

Discussion
Diskussion

Lunch at Qubus Hotel, Krakow
Mittagessen im Qubus Hotel

HDD Workshops

Electrically operated drilling rigs, advantages and disadvantages,

state of development, perspectives
Elektrisch betriebene Bohrgerate - Vor- und Nachteile, Entwicklungsstand, Perspektiven

Group 1A: German language

Gruppe 1A: Deutsch
Dr. Tim Jaguttis, de la Motte und Partner

Gunter Kruse, LMR Dirilling GmbH

Group 1B: English language

Gruppe 1B: Englisch

Jorn Stoelinga, B. Sc. LMR Drilling GmbH

Francois Gandard, Optimum Trenchless Engineering

New trenchless techniques linked to HDD-technology
Neue grabenlose Techniken im Umfeld der HDD-Technik

Group 2A: German language

Gruppe 2A: Deutsch
Dipl.-Ing. Marc Schnau, x-plan schnau engineering
Dipl.-Ing. (FH) Philipp Dick, MOLL-prd GmbH & Co. KG

Group 2B: English language

Gruppe 2B: Englisch

Atef Khemiri, HDI

Alexandre Cambier, Optimum Trenchless Engineering

Coffee break

Kaffeepause

Continuation HDD Workshops
Fortfihrung Workshops

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



24" DCA Annual Congress | Krakow, Poland 2019 | October 16" -18™

I I —— Congress Program I

17.45 Meeting Hotel Lobby — bustour to evening event

Treffpunkt Hotellobby — Bustour zur Abendveranstaltung

18.30 Visit Salt Mine Wieliczka, afterwards Cocktail reception
Besuch der Salzmine Wieliczka, anschlieRend Cocktailempfang

20.15 Dinner at Salt Mine Wieliczka

Abendessen in der Salzmine Wieliczka

Friday, 18 October 2019
Freitag, 18. Oktober 2019

09.00 Installation of fiber optic cables by HDD-Drilling in Biotope and
Biosphere Protection Areas
Glasfaserleitungsbau im HDD-Verfahren in Biotopen und Biosphérenschutzgebieten

Dan Lingenauber, Tracto-Technik, Lennestadt
Dr. Hans-Joachim Bayer, Tracto-Technik, Lennestadt

09.30 HDDW technique, which stands for Horizontal Directional Drilled Wells
HDDW Technik - Errichtung von Horizontalfilterbrunnen
R. D. Rothuizen, Visser & Smit Hanab b.V., Papendrecht

10.00 Review HDD-Workshops
Ruckblick HDD Workshops
10.30 Coffee break
Kaffeepause
11.00 Small scale drilling - every day a new challenge

Kleinbohrtechnik - jeder Tag eine neue Herausforderung
Dipl.-Ing. (FH) Silke Goldschmidt, WBW GmbH, Weener

11.30 East Anglia One — Major HDD Package Delivery
East Anglia One — Major HDD Package Delivery
James Worth, Volker Trenchless Solutions, UK.

12.10 Crossing the Odra river by a 40-inch pipeline with a length of 1180

meters in active clay formation
Querung der Oder mittels einer 40“- Pipeline im HDD-Verfahren auf einer Lange von 1180
Metern in einer Tonformation

Jacek Janicki, ZRB Janicki, Gierattowice

12.40 End of program
Tagungsende
13.00 Lunch at Qubus Hotel, Krakow

Mittagessen im Qubus Hotel

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Wednesday, 16 October 2019
Mittwoch, 16. Oktober 2019

13.00 Lunch at Qubus Hotel

Mittagessen im Dorint Hotel

14.30 Discover Krakow
Stadtfihrung Krakau

19.30 Cocktail Reception at Qubus Hotel

Cocktailempfang im Qubus Hotel

20.00 Dinner at Qubus Hotel

Abendessen im Qubus Hotel

Thursday, 17 October 2019
Donnerstag, 17. Oktober 2019

09.00 Tour ,Jewish Life in Krakow"

Tagestour ,, Jidisches Leben in Krakau*

12.15 Lunch at Jewish Quarter Kazimierz
Mittagessen im Viertel Kazimierz

15.45 Return to Qubus Hotel

Rickfahrt zum Qubus Hotel

17.45 Meeting Hotel Lobby — bustour to evening event
Treffpunkt Hotellobby — Bustour zur Abendveranstaltung

18.30 Visit Salt Mine Wieliczka

Besuch der Salzmine Wieliczka

19.30 Cocktail Reception at Saltmine Wieliczka
Cocktailempfang in der Salzmine Wieliczka

20.00 Evening Event at Saltmine Wieliczka

Abendveranstaltung in der Salzmine Wieliczka

Friday, 18 October 2019
Ereitag. 18. Oktober 2019

09.00- Leisure time
12.00 Freizeit
13.00 Lunch at Qubus Hotel

Mittagessen im Qubus Hotel

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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- Sponsors

- Sponsoren
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www.heads.com.pl

HEADS is a rapidly evolving company operating in the European market since 1996. Due to
unique technologies we achieved leading position in horizontal directional drilling and micro-
tunneling. The headquarter of the company is located in Krakow. Since 2001 HEADS is an
owner of bentonite plant and warehouse in Korzeniow near Debica with production capacity of
15 000 tons of bentonite per year. At the moment we’re intensively expanding to achieve ca-
pacity of 30 000 tons this year. Since the beginning, HEADS offers high quality products, serv-
ice and consulting. Our drilling fluids engineers and bentonites had significant contribution in
record-breaking drillings in past 20 years. Our professionalism has allowed the company to-
gether with our clients to accomplish the most difficult projects in the trenchless technology
market. Through the network of our long-standing partners and associates, HEADS products
and services are well-known and appreciated in Poland and across the Europe.

www.chrobok.com.pl

Objects of economic activity includes performing works related to securing deep excavations
by walling of steel sheet piles mostly by available type series and by means of bored piling and
jet-grounding columns. We are a specialized company in realization of crossings the gas, wa-
ter supply, sewage, heating and cable network obstacles using horizontal directional drill
(HDD) technology with diameters ranging from 60 mm to 1500 mm and horizontal perforation
with diameters ranging from 100 mm to 2400 mm, microtunelling with diameters from 100 mm
to 1700 mm. Furthermore, our company has an experience in micro pales installation, ground
anchor jobs and soil nailing.

PPI Chrobok S.A. also offers steel tubes and profiles hammering for temporary bridge abut-
ments or berlin-type pit linings. In our range of services performance of the FDP full displace-
ment piles, CFA and anti-filtration barriers are also included. PPl Chrobok S.A. has its own
planning and design office. The company employs more than two hundred employees with
high professional qualifications.

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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'g\l\ www.janicki.com.pl

Company ZRB Janicki - is a family company specializing in the implementation of trenchless cross-
ings using Horizontal Directional Drilling technology. The company was founded by Michat Janicki in
1978. The company in its current form has existed since 1998 and its headquarters is continuously lo-
cated in Gieraltowice near Gliwice in the Silesian Voivodeship. We currently employ over 60 employ-
ees, which allows us to conduct parallel work using all available drilling rigs. We have drills with a pull
force from 40 to 3000 kN together with the necessary accessories and peripheral devices so that we
can carry out even the most complex tasks. We work with many companies on the domestic and Euro-
pean market thanks to which the technical level of the works allows us to provide the highest quality of
our services, which is confirmed by the Quality Management System PN-EN ISO 9001: 2015-10.

Firma ZRB Janicki — jest rodzinna firmg specjalizujgcg sie w realizacji przekroczen bezwykopowych z
wykorzystaniem technologii Horizontal Directional Drilling. Firma zostata zatozona przez Michata Jan-
ickiego w 1978 roku. Firma w obecnej formie istnieje od 1998 roku a jej siedziba nieprzerwanie miesci
sie w Gierattowicach koto Gliwic w wojewddztwie $laskim. Zatrudniamy obecnie ponad 60 pra-
cownikéw co umozliwia nam prowadzenie rownolegtych prac wykorzystujgc wszystkie dostepne wiert-
nice. Dysponujemy wiertnicami o sile uciggu od 40 do 3000 kKN wraz z niezbednym osprzetem i
urzgdzeniami peryferyjnymi dzieki czemu mozemy realizowa¢ nawet najbardziej skomplikowane zada-
nia. Wspotpracujemy z wieloma firmami na rynku krajowym i europejskim dzigki czemu poziom technic-
zny realizowanych prac umozliwia ham zapewnienie najwyzszej jakosci naszych ustug, co potwierd-
zone jest Systemem Zarzadzania Jakoscig PN-EN 1SO 9001:2015-10.

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Congress Program
Roadbook page 1/4

Wednesday, 16 October 2019

Time Activity Information

The rooms are free at 14.00. Luggage
can be left in a separate room.
Congress Check in is on the second
floor.

Check-in at hotel Qubus,
11.30-18.00 Nadwislanska 6, 30-527
Krakow, Poland

Lunch is scheduled in the restaurant
13.00-14.30 Lunch at hotel Qubus u ! wied| u

Ogién
Meeting at the reception of
14.15
hotel Qubus
14.30 Departure by bus to the old
town of Krakow
. \ Three german and two english
14.45 Discover Krakow i
speaking groups
17.00 Visit Pod Wawelem Adress: Swietej Gertrudy 26/29,
) Kompania Kuflowa Krakow
18.00 End of sightseeing tour Travel back by bus to hotel
19.30 Cocktail reception sponsored | The reception is scheduled in the bar
) by hotel Qubus area
Dinner at hotel Qubus, Dinner is scheduled in the restaurant
20.00-23.00 ,
afterwards hotel bar Ogién

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Thursday, 17 October 2019

Time Activity Information
Meeting room CDE on second floor,
09.00 Congress Meeting g L
Exhibition room B
Lunch is scheduled in the restaurant
13.00-14.30 Lunch at hotel Qubus .,
Ogién
14.30 Workshops 1A (German) Room H
Workshop 1B (English) Room F
Workshop 2A (German) Room A
Workshop 2B (English) Room G
15.30 Coffee break
15.45 Continuation HDD workshops Meeting rooms
Meeting hotel lobby for the
17.45 .
evening event
18.00 Departure Travel by bus to Wieliczka saltmine
F dt lish ki
18.30 Visit Wieliczka saltmine | oo 86rman and two english speaking
groups
. . The reception is scheduled in the
19.30 Cocktail reception
Warszawa chamber
20.15 Dinner Warszawa chamber
0.00 End of Event Transfer by bus to hotel Qubus,
afterwards hotel bar

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Companion Program

Roadbook Page 3/4

Thursday, 17 October 2019

Time Activity Information
9.00 Meeting at hotel lobby
9.15 Jewish life in Krakow Travel by golf carts
9.15-10.00 Visit Podgorze district Travel by golf carts

Coffee break in a typical Jewish coffee

10.15-10.45 Kazimierz district
shop

Walking tour through .
10.45-12.15 . L Guided Tour
Kazimierz district

12.15-13.15| Lunch at Kazimierz district | Hamsa restaurant: Szeroka 2, Krakow

13.30-14.00 Visit St. Mary church Old town of Krakow

14.20-15.35 | Visit Oscar Schindler's factory| Guided tour through the museum

15.45 End of the tour Return by golf carts to Hotel Qubus

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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Congress Program
Roadbook Page 4/4

Friday, 18 October 2019

Time Activity Information
until 12.00 Check-out
9.00 Congress Meeting Meeting room CDE, second floor
12.40 End of congress
13.00 Lunch at hotel Qubus Lunch is scheduloeg(?éi: the restaurant

update: 7 October, 2019

Further Information:
Executive secretary: Dietmar Quante: +49 (0) 175 - 5267801

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé
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- List of Participants

- Teilnehmerliste
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Association des Entrepreneurs de Forage Dirigé

Participants of the Annual Congress 2019

Surname First name Company
1 Alikab Mohammad Bohlen & Doyen GmbH
2 Amos Jared Horizontal Drilling International SA (H.D.l.)
3 Bartschat Sven ONTRAS Gastransport GmbH
4 Bayer Hans-Joachim Tracto-Technik GmbH & Co. KG
5 Beermann Steffen Beermann Bohrtechnik GmbH
6 Beermann Ewald Beermann Bohrtechnik GmbH
7 Belle Andrew Deme Offshore Holding NV
8 Bieryt Maria L-Team Baumaschinen GmbH
9 Bieryt Daniel L-Team Baumaschinen GmbH
10 Billig Dan Sharewell
11 Blok Hans Brownline b.v.
12 Blomsma Fred Cebo Holland B.V.
13 Boukerma Boubékeur FOREXI
14 Buhr Klaus-Dieter Steffel KKS GmbH
15 Buhr Gertrud Steffel KKS GmbH
16 Burk-Frohlich Andreas AMC Europe GmbH
17 Cambier Alexandre Optimum Trenchless Engineering
18 Cavillon Paul FOREXI
10.10.2019 Page10f8
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Verband Guteschutz Horizontalbohrungen e.V.
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Participants of the Annual Congress 2019

Surname First name Company
19 Chirulli Renzo Vermeer
20 Clemens Marc Prime Horizontal
21 Czudec Krzysztof Heads Sp. Zo.o.
22 de Groot Dion A. SiteTec B.V.
23 de Groot Ingrid Gebr. van Leeuwen Boringen B.V.
24 Deutschmann Peter NEPTCO Inc.
25 Dick Philipp MOLL-prd GmbH & Co. KG
26 Dietz Roger Digital Control GmbH
27 Distler Klaus Vermeer Deutschland GmbH
28 Emonts Marc Kabelwerk Eupen AG
29 Firkowski Marcin PPI Chrobok S.A.
30 Fredrich Michael Tief- und Rohrleitungsbau Wilhelm Wahler GmbH
31 Gandard Francois Optimum Trenchless Engineering
32 Gardner Barry LMR Drilling UK Ltd.
33 Gardner Norma LMR Drilling UK Ltd.
34 Gaszcz Krzysztof Cetco - Poland
35 Goldschmidt Silke WBW GmbH
36 Gottschalk Stefan SIRIUS - ES Deutschland GmbH
10.10.2019 Page 2 of 8
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Participants of the Annual Congress 2019

Surname First name Company

37 Grecco Christian TDC International AG

38 Hartung Klaus-Dieter IBZ Neubauer GmbH & Co. KG

39 Hartung Ute IBZ Neubauer GmbH & Co. KG

40 Heinrich Frank NET-TEC Dienstleistungen fir Netze

41 Heirbrant Pieter Jan De Nul NV

42 Helland Arne Ingvar Equinor ASA

43 Herrenknecht Simon Herrenknecht AG

44 Himmerich Jorg Dr.-Ing. Veenker Ingenieurgesellschaft mbH

45 Hirsch Julian Bohlen & Doyen GmbH

46 Hoppe Sebastian IBZ Neubauer GmbH & Co. KG

47 Huffman Thorn C. Tiger Trading, Inc.

48 Jaguttis Tim de la Motte & Partner Ingenieurgesellschaft mbH

49 Janicki Jacek ZRB Janicki

50 Jaworski Jacek Heads Sp. Zo.o.

51 Jorgensen Brian Ditch Witch - EMEA

52 Kahnenbley Hermann Hermann Kahnenbley Lohnunternehmen

53 Kandora Alexander Vermeer Deutschland GmbH

54 Khemiri Atef Horizontal Drilling International SA (H.D.l.)
10.10.2019 Page 3 of 8
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Participants of the Annual Congress 2019

Surname First name Company
55 Kiesow Ralf Prime Drilling GmbH
56 KiBing Franz-Josef Open Grid Europe GmbH
57 Kisters Ralph Schauenburg MAB GmbH
58 Klein Arjan Deme Offshore Holding NV
59 Kohls Sebastian BUCH Rohrleitungs- und Anlagenbau GmbH
60 Koska Roland Gaz-System S.A.
61 Kowalczyk Damian Cetco - Poland
62 Kracht Erhardt Horizontal Drilling International SA (H.D.1.)
63 Kriwitzki Ferenc Cebo Holland B.V.
64 Kroiss Roland Kroiss Bohrtechnik GmbH
65 Kruse Gunter LMR Drilling GmbH
66 Kruse Michael WBW GmbH
67 Kuhn Wolfgang TransnetBW GmbH
68 Landesberger Norbert Sachverstandigenbiro Landesberger
69 Lang Sebastian Bohrservice Rhein-Main Gesellschaft fiir Horizontalbohrungen mbH
70 Laubach Nicole L-Team Baumaschinen GmbH
71 Laubach Horst L-Team Baumaschinen GmbH
72 Lauter Irmhild Phrikolat Drilling Specialties GmbH

10.10.2019 Page 4 of 8
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Participants of the Annual Congress 2019

Surname First name Company
73 Lesniak Rafal Heads Sp. Zo.o.
74 Levings Richard American Augers, Inc.
75 Lingenauber Dan Tracto-Technik GmbH & Co. KG
76 Lubberger Michael Herrenknecht AG
77 Maestrello Roberto Colliequipment SPA
78 Mataré Till Bohrservice Rhein-Main Gesellschaft fiir Horizontalbohrungen mbH
79 Matthesen Seth Ditch Witch - EMEA
80 Mickel Torsten L-Team Baumaschinen GmbH
81 Mietzsch Rene Kroiss Bohrtechnik GmbH
82 Moll Gunter MOLL-prd GmbH & Co. KG
83 Mossel Kor L. Gebr. van Leeuwen Boringen B.V.
84 Mossel Cyriel Gebr. van Leeuwen Boringen B.V.
85 Micke Timo Beermann Bohrtechnik GmbH
86 Mubhl Jurgen Step Oiltools GmbH
87 Miller Manuel Mannesmann Line Pipe GmbH
88 Miller Dirk Transco Downhole Drilling Tools GmbH
89 Miller Corinna Transco Downhole Drilling Tools GmbH
90 Neubauer Achim Holger IBZ Neubauer GmbH & Co. KG
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91 Neubauer Martina IBZ Neubauer GmbH & Co. KG
92 Ohm Wolfgang ECB GEO PROJECT GmbH
93 Osikowicz Robert ROE
94 Paulisch Gerd GP Gerd Paulisch
95 Perrugault Josselin TEREGA
96 Pohl Manuel Tracto-Technik GmbH & Co. KG
97 Pratico Lorenzo Inrock International LTD
98 Prenger Sergej Hermann Kahnenbley Lohnunternehmen
99 Pulnik Artur Ditch Witch - EMEA
100 Quante Antje Verband Guteschutz Horizontalbohrungen e.V (DCA)
101 Quante Dietmar Verband Gulteschutz Horizontalbohrungen e.V (DCA)
102 Radermacher F.-J. Forschungsinstitut FAW/n Ulm
103 Rarbach Burkhard Tracto-Technik GmbH & Co. KG
104 Rothenaicher Rainer Wadle Bauunternehmung GmbH
105 Rothuizen Ruben Visser & Smit Hanab bv
106 Rowney Craig Inrock International LTD
107 Sandig Robert Phrikolat Drilling Specialties GmbH
108 Schaller Silvio Wadle Bauunternehmung GmbH
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109 Schardt Martin egeplast International GmbH
110 Schlagbauer Doris Jan De Nul NV
111 Schmidt Thorsten Mannesmann Line Pipe GmbH
112 Schmidt Jonas Open Grid Europe GmbH
113 Schnau Marc x-plan schnau engineering
114 Schnau Fabiola x-plan schnau engineering
115 Schrader Wolf TDC International AG
116 Schroder - Muhl Ulrike Step Oiltools GmbH
117 Schulze Andreas AMC Europe GmbH
118 Schumacker Daniel Equinor ASA
119 Schiitte Rainer Bau-ABC Rostrup
120 Schwartz Heiner LUBA Leitungsbau GmbH
121 Seamans Elaine LMR Drilling UK Ltd.
122 Seamans Jeremy LMR Drilling UK Ltd.
123 Siebel Ronald TenneT TSO GmbH
124 Smillie Chris International Drilling Services LTD
125 Soker Henning AMC Europe GmbH
126 Steinmetz Bernd Ditch Witch - EMEA
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127 Stoelinga Jorn LMR Drilling GmbH
128 Stolze Michael Brugg Rohrsysteme GmbH
129 Stone Scott Visser & Smit Hanab bv
130 Struk Edyta Gaz-System S.A.
131 Stutzki Roland Hamburger Stadtentwasserung ein Unternehmen von Hamburg Wasser
132 Tinkler Simon Brownline b.v.
133 Valdix Boris bi-Umweltbau
134 van Limbergen Kris Jan De Nul NV
135 von Dohlen Lars Tief- und Rohrleitungsbau Wilhelm Wahler GmbH
136 Wieszolek Andrzej Tracto-Technik GmbH & Co. KG
137 Willemsen Corné SiteTec B.V.
138 Winkler Thomas LMR Drilling GmbH
139 Worth James Visser & Smit Hanab bv
140 Wurm Werner Prime Drilling GmbH
141 Ziaja Jan UNI AGH-UST St. Staszica
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Further information:

- DCA Homepage

- Technical Guidelines

- Quality Assurance

- Shaping Recommendation of

Technical and Legal Contract
Conditions
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Please consult

http://www.dca-europe.org

For further information please contact us on:

dca@dca-europe.org

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



English - German - French

Order Form

DCA TECHNICAL GUIDELINES - (4" edition 2015)

Information and Recommendations for the Planning, Construction
and Documentation of HDD-Projects
TECHNISCHE RICHTLINIEN DES DCA - (4. Auflage 2015)

Informationen und Empfehlungen fir Planung, Bau und Dokumentation
von HDD-Projekten

DIRECTIVES TECHNIQUES DU DCA - (4°™ édition 2015)

Informations et recommandations pour les études, la réalisation et la documentation

technique de projets de forage horizontal dirigé

Company:

Contact person:
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Phone/Email:

Number: Status: Member [ ] Non-Member [ ]
[ ] English perbook 59 € (for Members 30 €)

D German per book 59 € (for Members 30 €)

D French per book 59 € (for Members 30 €)
Sighature:

Payment condition (by invoice): [ ] plus postage and shipping

(Non-Members against prepayment)
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DCA TECHNICAL GUIDELINES - (4rd edition 2015)

Information and Recommendations for the Planning, Construction                                  

and Documentation of HDD-Projects

TECHNISCHE RICHTLINIEN DES DCA
 - (4. Auflage 2015)


Informationen und Empfehlungen für Planung, Bau und Dokumentation                               von HDD-Projekten


DIRECTIVES TECHNIQUES DU DCA - (4ème édition 2015)

Informations et recommandations pour les études, la réalisation et la documentation technique de projets de forage horizontal dirigé

____________________________________________________


Company:


__________________________________________________

Contact person:

__________________________________________________

Address:


__________________________________________________

ZIP/Place/Country:

________   __________________   _____________________

Phone/Email:


___________________    _____________________________

Number:


Status: 
Member  FORMCHECKBOX 
    Non-Member    FORMCHECKBOX 


 FORMCHECKBOX 

English 

per book
59 €   (for Members 30 €)


 FORMCHECKBOX 

German 

per book
59 €   (for Members 30 €)


 FORMCHECKBOX 

French 

per book
59 €   (for Members 30 €)


Signature:                         ____________________________________________

Payment condition (by invoice):

  FORMCHECKBOX 
 plus postage and shipping


      (Non-Members against prepayment)
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Bertuicksichtigung baugrundspezifischer Aspekte

(2. Auflage April 2007)

Company:

Contact person:

Address:

ZIP/Place/Country:
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Number: Status:
D English per book
D German per book

Signature:

Member [ ] Non-Member [ ]
45 € (for Members 15 €)

45 € (for Members 15 €)

Payment condition (by invoice):

[ ] plus postage and shipping

(Non-Members against prepayment)

email: info@dca-europe.org
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Quality Assurance 


Guidelines to better quality (2st edition march 2008)


Qualitätsmanagement


Empfehlungen für Planung und Ausführung von HDD-Projekten unter besonderer Berücksichtigung baugrundspezifischer Aspekte


 (1. Auflage April 2007)

____________________________________________________


Company:


__________________________________________________

Contact person:

__________________________________________________

Address:


__________________________________________________

ZIP/Place/Country:

________   __________________   _____________________

Phone/Email:


___________________    _____________________________

Number:


Status: 
Member  FORMCHECKBOX 
    Non-Member    FORMCHECKBOX 


 FORMCHECKBOX 

English 

per book
45 €   (for Members 15 €)


 FORMCHECKBOX 

German 

per book
45 €   (for Members 15 €)


Signature:                         ____________________________________________

Payment condition (by invoice):

  FORMCHECKBOX 
 plus postage and shipping


      (Non-Members against prepayment)

email: info@dca-europe.org
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Leistungsverzeichnis

Standardleistungsverzeichnis fur HDD — Malinahmen mittels Bohrgeraten
> 40 t Einzugskraft (1. Auflage Januar 2012)
<40t Einzugskraft (1. Auflage Januar 2012)

and

Model Bill of Quantities

for HDD Measures with Drilling Rigs
> 40 t Pull-in Force (1% Edition January 2012)
< 40t Pull-in Force (1°' Edition January 2012)

Company:

Contact person:

Address:

ZIP/Place/Country:

Phone/Email:

Number: Status: Member [ ] Non-Member [ ]

D German 2 book 35 € (for Members free of charge)
D English 2 book 35 € (for Members free of charge)
Signature:

Payment condition (by invoice): [ ] plus postage and shipping

(Non-Members against prepayment)

email: info@dca-europe.org
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Leistungsverzeichnis


Standardleistungsverzeichnis für HDD – Maßnahmen mittels Bohrgeräten


> 40 t Einzugskraft (1. Auflage Januar 2012) 

< 40 t Einzugskraft (1. Auflage Januar 2012)

and

Model Bill of Quantities

for HDD Measures with Drilling Rigs

> 40 t Pull-in Force (1st Edition January 2012)

< 40 t Pull-in Force (1st Edition January 2012)

____________________________________________________


Company:


__________________________________________________

Contact person:

__________________________________________________

Address:


__________________________________________________

ZIP/Place/Country:

________   __________________   _____________________

Phone/Email:


___________________    _____________________________

Number:


Status: 
Member  FORMCHECKBOX 
    Non-Member    FORMCHECKBOX 


 FORMCHECKBOX 

German 

2 book

35 €   (for Members free of charge)

 FORMCHECKBOX 

English 

2 book

35 €   (for Members free of charge)

Signature:                         ____________________________________________

Payment condition (by invoice):

  FORMCHECKBOX 
 plus postage and shipping 

      (Non-Members against prepayment)

email: info@dca-europe.org


German - English - French

Order Form

Shaping Recommendation of Technical and Legal Contract Conditions
(2" edition - unchanged)

Empfehlungen zur Gestaltung der technischen und rechtlichen
Vertragsgrundlagen bei HDD-Projekten

(2. Auflage - unverandert)

Recommandations pour Elaboration des Conditions contractuelles techniques
et juridiques
(2°™ gdition - inchangé)

Company:

Contact person:

Address:

ZIP/Place/Country:

Phone/Email:

Number: Status: Member [ ] Non-Member [ ]

|:| English per paper 20 € (for Members free of charge)
D German per paper 20 € (for Members free of charge)
D French per paper 20 € (for Members free of charge)
Signature:

Payment condition (by invoice): [] plus postage and shipping

(Non-Members against prepayment)

email: info@dca-europe.org
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Shaping Recommendation of Technical and Legal Contract Conditions

(2nd  edition - unchanged)

Empfehlungen zur Gestaltung der technischen und rechtlichen Vertragsgrundlagen bei HDD-Projekten

(2. Auflage - unverändert)

Recommandations pour Élaboration des Conditions contractuelles techniques et juridiques

(2ème  édition - inchangé)

____________________________________________________


Company:


__________________________________________________

Contact person:

__________________________________________________

Address:


__________________________________________________

ZIP/Place/Country:

________   __________________   _____________________

Phone/Email:


___________________    _____________________________

Number:


Status: 
Member  FORMCHECKBOX 
    Non-Member    FORMCHECKBOX 


 FORMCHECKBOX 

English 

per paper
20 €   (for Members free of charge)


 FORMCHECKBOX 

German 

per paper
20 €   (for Members free of charge)


 FORMCHECKBOX 

French 

per paper
20 €   (for Members free of charge)


Signature:                         ____________________________________________

Payment condition (by invoice):

  FORMCHECKBOX 
 plus postage and shipping


      (Non-Members against prepayment)

email: info@dca-europe.org
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- Lectures

- Vortrage
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- Welcoming

- Begruf3ung

Speaker: Dipl.-Geol. Dietmar Quante,
Executive Secretary DCA-Europe
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Dear Mr. President,
Ladies and gentlemen,

| would like to cordially invite you all to the 24th Annual Congress of the Drilling Contractors As-
sociation (DCA) here in Krakow. The motto of the congress is "HDD smart and green".

» .Smart" because HDD technology is young and extremely innovative.

» Green", because it is the most environmentally friendly alternative to open construction
methods in pipeline construction and is used particularly in the course of crossing
sensitive and urban areas.

At this point | am particularly pleased that this congress in Poland with over 130 participants was
again very well attended. On behalf of the board of DCA | would like to thank you all for coming and
the great interest in this European congress of HDD technology!

After Germany, the Netherlands, France, Belgium and the United Kingdom, Poland is now the sixth
country in which the DCA holds its annual congress. For you as a member of the association and
also for the entire industry, this is a clear sign that the European idea is still an integral part of the ef-
forts of the DCA. In the coming year, the event will take place again in Germany on a regular basis.
The venue and date have already been fixed. The hotel is booked. Let us surprise you. For October
2021 we are looking for a new venue!

As already mentioned, the choice of this year's venue fell on Poland and there on the cultural metro-
polis of Krakow, which is situated on the Vistula River and is considered to be the most historic city in
the country. Krakow, the capital of the Lesser Poland Voivodeship, is the country's second largest city
with about 765,000 inhabitants. The independent city on the upper Vistula was the capital of the King-
dom of Poland until 1596. It is the seat of the second oldest Central European university and develo-
ped into an industrial, scientific and cultural centre. Its old town, which remained undestroyed during
the Second World War and today belongs to the UNESCO World Heritage, could be visited yesterday
with the Florianska, one of the most beautiful streets of the old town, on the "Discover Krakow" tour.
The participants of today's accompanying program will also be given an insight into the Jewish life of
the city. Since the Middle Ages the city has had one of the most important Jewish communities in Eu-
rope. The districts Podgorze and Kazimierz as well as the museum of the former factory of Otto Schi-
ndler are visited. Today Krakow is a lively technology and life science location for Central and Eastern
Europe.

Let us now return to the event and take a look at the programme for the next two days.

Drilling Contractors Association (DCA-Europe)
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| would like to extend a warm welcome to all speakers at this year's congress, and first of all 1 would
like to welcome Prof. Dr. Dr. Franz-Josef Radermacher. Dr. Radermacher is Professor of Computer
Science at the University of Ulm, director of the board of the Research Institute for Applied Knowled-
ge Processing (FAW/n) and member of the Club of Rome. Prof. Radermacher will open the event
with a highly interesting lecture on the topic "The world in the year 2050". | am very pleased that we
could win you as a speaker for our congress here in Krakow. Welcome to the congress!

After the coffee break Mrs. Eyta Struk and Mr. Roland Koska from GAZ-SYSTEM S.A. Poland will
give a lecture on the topic "Gas network expansion in Poland - today and in the future". Mrs. Struk
and Mr. Koska, also welcome to Krakow.

At the end of the morning session Prof. nadzw. Jan Ziaja from the University of Krakow will give a lec-
ture on "20 years of HDD technology at the Faculty of Drilling, Oil and Gas at AGH-UST St. Staszica
in Krakow". Mr. Ziaja, also welcome to Krakow.

| would also like to extend a warm welcome to all members of the DCA, as every year especially to
our new members. Welcome to the DCA family!

Furthermore, | would like to welcome all guests who took the opportunity of the congress in Krakow
to inform themselves about innovations in HDD technology and to take the opportunity to make new
contacts in the industry. | would also like to welcome you!

This afternoon there will be two workshops similar to last year's congress in Frankfurt. Workshop 1
will be dedicated to the topic "Electrically operated drilling rigs". In this workshop the advantages and
disadvantages, the current state of development and the future perspectives will be discussed with
the participants in cooperation with the manufacturers. Workshop 2 will deal with "new" trenchless
techniques in the field of HDD technology and will discuss areas of application as well as advantages
and disadvantages compared to classic HDD technology with the participants.

A German-speaking and an English-speaking group have been set up for both workshops. DCA pre-
sident Jorn Stoelinga, LMR Dirilling, and our board member Marc Schnau, x-plan schnau engineering,
are in charge of the workshops. The results of the workshops will then be presented to all participants
on Friday.

Tomorrow, Friday, as usual, there will be lectures on current HDD projects and other topics related to
the industry. The first two lectures will be held by two long-standing members of the DCA. Dr. Bayer
will start together with Mr. Lingenauber from Tracto-Technik, who will give a lecture on "Installation of
fiber optic cables by HDD-Drilling in biotope and biosphere protection areas". R. D. Rothuizen of Vis-
ser & Smit Hanab b.V. will then give a lecture on "HDDW technique, which stands for Horizontal Di-
rectional Drilled Wells".
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After a short review to the Workshops further lectures of Mrs. Silke Goldschmidt of the company
WBW GmbH take place to the topic "small scale drilling - every day a new challenge”, to an interes-
ting HDD project in the UK of James Worth, company Volker Trenchless Solutions and to a regional
HDD project from Poland in the range of the Odra presented by the company ZRB Janicki.

Concluding we hope that we can offer you an attractive and varied programme with these lectures
and workshops again. Now | wish you and all of us some interesting lectures on a high professional

level, open and critical discussions and all in all an eventful stay here in Krakow.

Yours

=

Dipl.-Geol. Dietmar Quante
DCA — Executive Secretary
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Sehr geehrter Herr Prasident,
meine sehr verehrten Damen und Herren, Ladies and Gentlemen,

ich méchte Sie alle recht herzlich zur 24. Jahrestagung des Verbandes Glteschutz Horizontal-
bohrungen e.V. (DCA) hier in Krakau begruf3en. Die Tagung steht unter dem Motto ,HDD smart and
green®.

* ,Smart®, weil die HDD-Technik jung und ausgesprochen innovativ ist.

+ ,Green®, weil es die umweltschonendste Alternative zu offenen Bauweisen im
Leitungsbau ist und insbesondere im Zuge der Querung von sensiblen Bereichen und
Langsverlegungen im urbanen Bereich zum Einsatz kommt.

An dieser Stelle freue ich mich besonders, dass auch diese Tagung in Polen mit Gber 130 Teilneh-
mern wiederum sehr gut besucht ist. Im Namen des Vorstandes des DCA moéchte ich mich daher
recht herzlich bei Ihnen allen fur IThr Kommen und das grof3e Interesse an diesem europaischen
Fachkongress der HDD-Technik bedanken!

Nach Deutschland, den Niederlanden, Frankreich, Belgien und dem Vereinigten Kdnigreich ist Polen
nunmehr das sechste Land, in dem der DCA seinen Jahreskongress durchfuhrt. Fur Sie als Mitglied
des Verbandes und auch fir die gesamte Industrie ist dies ein deutliches Zeichen daflr, dass der eu-
ropaische Gedanke nach wie vor fester Bestandsteil der Bestrebungen des DCA ist. Im kommenden
Jahr wird die Veranstaltung turnusméaRig wieder in Deutschland stattfinden. Der Ort und der Termin
stehen bereits fest. Das Hotel ist gebucht. Lassen Sie sich tberraschen. Fir Oktober 2021 wird wie-
der ein neuer Austragungsort gesucht!

Bei der Wahl des Tagungsortes fur dieses Jahr fiel wie gesagt die Wahl auf Polen und dort auf die
Kulturmetropole Krakau, die malerisch an der Weichsel gelegen, als die geschichtstrachtigste Stadt
des Landes gilt. Krakau, die Hauptstadt der Woiwodschaft Kleinpolen, ist mit etwa 765.000 Einwoh-
nern die zweitgrol3te Stadt des Landes. Die kreisfreie Stadt an der oberen Weichsel war bis 1596
Hauptstadt des Konigreichs Polen, sie ist Sitz der zweitéltesten mitteleuropaischen Universitat und
entwickelte sich zu einem Industrie-, Wissenschafts- und Kulturzentrum. lhre im 2. Weltkrieg unzer-
stort gebliebene Altstadt, welche heute zum UNESCO Welterbe gehdrt, konnte gestern mit der Flori-
anska, einer der schonsten Stral3en der Altstadt, auf der ,Discover Krakau® Tour besichtigt werden.
Den Teilnehmern des heutigen Begleitprogramms wird zudem ein Einblick in das judische Leben der
Stadt ermoglicht. Seit dem Mittelalter besald die Stadt eine der bedeutendsten jidischen Gemeinden
Europas. Es werden die Viertel Podgorze und Kazimierz sowie das Museum der ehemaligen Fabrik
von Otto Schindler besichtigt. Heute ist Krakau ein lebendiger Technologie- und Biowissenschafts-
standort fur Zentral- und Osteuropa.

Kommen wir nun zur Veranstaltung zuriick und blicken auf das vorliegende Programm der nachsten
beiden Tage.
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Herzlich begrufRen mochte ich alle Vortragenden des diesjahrigen Kongresses, stellvertretend hierzu
begrif3e ich zunachst Herrn Prof. Dr. Dr. Franz-Josef Radermacher. Herr Radermacher ist Professor
fur Informatik an der Universitat Ulm, Mitglied im Vorstand des Forschungsinstituts fir anwendungso-
rientierte Wissensverarbeitung/n (FAW/n) und Mitglied des Club of Rome. Herr Prof. Radermacher
wird die Veranstaltung mit einem hochinteressanten Vortrag zum Thema ,Die Welt im Jahre 2050"-
eroffnen. Ich freue mich sehr, dass wir Sie als Vortragenden fur unsere Tagung hier in Krakau gewin-
nen konnten. Herzlich willkommen!

Nach der Kaffeepause werden Frau Eyta Struk und Herr Roland Koska von der Fa. GAZ-SYSTEM
S.A. Poland einen Vortrag zum Thema ,Gasnetzausbau in Polen - heute und in Zukunft* halten. Frau
Struk und Herr Koska, ebenfalls herzlich willkommen in Krakau.

Zum Abschluss des heutigen Vormittags wird Prof. nadzw. Jan Ziaja von der Universitat Krakau zum
Thema ,20 Jahre HDD-Technik an der Fakultat of Drilling, Oil and Gas an der AGH-UST St. Staszica
in Krakau® referieren. Herr Ziaja, ebenfalls herzlich willkommen in Krakau.

Herzlich begrufen mochte ich weiterhin auch alle Mitglieder des DCA, wie in jedem Jahr ganz beson-
ders naturlich unsere neuen Mitglieder. Herzlich willkommen im Kreise der DCA-Familie!

Weiterhin mdchte ich auch alle Géaste begrifen, die die Tagung in Krakau zum Anlass genommen
haben, sich hier Gber Neuerungen in der HDD-Technik zu informieren und die Mdglichkeit nutzen
wollen, neue Kontakte in der Industrie zu kntpfen. Auch Sie mdchte ich herzlich willkommen heif3en!

Am heutigen Nachmittag finden analog zur letztjahrigen Tagung in Frankfurt zwei Workshops statt.
Der Workshop 1 wird sich dem Thema ,Elektrisch betriebene Bohrgerate® widmen. In diesem Work-
shop werden in Zusammenarbeit mit den Herstellern mit den Teilnehmern die Vor- und Nachteile, der
derzeitige Entwicklungsstand und die zukinftigen Perspektiven diskutiert. Der Workshop 2 wird sich
mit ,neuen® grabenlosen Techniken im Umfeld der HDD-Technik beschaftigen und Einsatzbereiche
sowie Vor- und Nachteile gegenuber der klassischen HDD-Technik mit den Teilnehmern diskutieren.

Fur beide Workshops sind jeweils eine deutschsprachige und eine englischsprachige Gruppe einge-
richtet. Die Federftihrung erfolgt durch DCA-Préasident Jorn Stoelinga, LMR Dirilling, und Vorstands-
mitglied Marc Schnau, x-plan schnau engineering. Die Ergebnisse der Workshops werden dann am
Freitag allen Teilnehmern zusammenfassend vorgestellt.

Am morgigen Freitag finden dann wie gewohnt Vortrage zu aktuellen HDD-Projekten und zu weiteren
Themen im Umfeld der Branche statt. Die ersten beiden Vortrdge werden von zwei langjahrigen Mit-
gliedern des DCA gehalten. Beginnen wird Herr Dr. Bayer zusammen mit Herrn Lingenauber von der
Fa. Tracto-Technik, die zum Thema ,Glasfaserleitungsbau im HDD-Verfahren in Biotopen und Bio-
spharenschutzgebieten” referieren werden.
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Im Anschluss folgt dann von R. D. Rothuizen von der Fa. Visser & Smit Hanab b.V ein Vortrag zum
Thema ,HDDW Technik - Errichtung von Horizontalfilterbrunnen®.

Nach einem kurzen Rickblick zu den Workshops finden weitere Vortrage von Frau Silke Goldschmidt
von der Fa. WBW GmbH zum Thema ,Kleinbohrtechnik - jeder Tag eine neue Herausforderung®, zu
einem interessanten HDD-Projekt in der UK von James Worth, Fa. Volker Trenchless Solutions und
zu einem regionalen HDD-Projekt aus Polen im Bereich der Oder prasentiert von der Fa. ZRB Janicki
statt.

Wie hoffen abschlie3end mit den vorgestellten Vortragen und den Workshops wieder ein attraktives,
abwechslungsreiches Programm fur Sie zusammengestellt zu haben und winschen lhnen und uns
nun interessante und fachlich hochkarétige Vortrage, offene und kritische Diskussionen und einen
insgesamt erlebnisreichen Aufenthalt in Krakau.

lhr

P

Dipl.-Geol. Dietmar Quante
DCA - Geschéftsfihrung
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- Welcoming

- Begruf3ung

Speaker: Jorn Steolinga,
President DCA-Europe
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Ladies and gentlemen,

Also on my behalf, | would like to welcome you all to this annual congress in the beautiful city of Kra-
kow. As those who participated in yesterday’s city tour have seen, a magnificent city.

Especially since this annual congress is the main event of the DCA | am glad to see so many familiar,
as well as many new faces. We in the board, believe that the rising numbers of participants to our an-
nual congress, as well as members in general, is a good sign. From this place | would also like to ex-
press my gratitude to our sponsors thanks to whom it is possible to keep the contribution for a con-
gress of this quality and duration relatively low.

A warm applause please for

OHEADS TEay ¥ cirosox

But apart from sponsors and visitors, it is only possible to schedule an interesting congress if we can
find appealing speakers. | think we have managed this (again) this year with contributions touching
on the situation in Poland, our host country, a very special view in the future and reports from inte-
resting projects. | would like to thank those who have invested time and effort in preparing such pre-
sentations to make our congress a success.

And you can be up here yourself next year; In order to keep the congress interesting we do need the
input from you, participants. Bear in mind, what you may consider to be a normal project, may be in-
teresting and different for others and the basis for an appealing presentation! And of course, it is also
an opportunity to show to the créme de la créme of the HDD world what your company is capable of!
Please do not hesitate to approach me or one of the other board members if you have an idea for an
interesting lecture, be it from your own company or any other relevant subject that can contribute to
next year’s program.

Of course we have again prepared an interesting Thursday night. | think you will all be pleasantly sur-
prised by tonight’'s venue, and the programme. | do realise the social aspect is a very important com-
ponent to this congress, but may be as a result of these successful Thursday nights | have noticed
many years that on Fridays a lot less people are attending the lectures, which I think is a shame.

Not only for those who have to hold themselves back on Thursday evening to have a clear head for
their presentation on Friday but as well because you are missing really interesting projects. May be
you can indicate on the questionnaires what we can do to attract more people to the Fridays?

As Dietmar already mentioned, the motto for this years” congress is Smart and Green.

» Smart basically refers to us all: until Artificial Intelligence takes over, we have to be the smart
component in this industry. (and | am curious what Mr Rademacher can tell us about that in the
future)
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» Green should also refer to us all, as not only is HDD a relatively green technology in relation to
other options, but we all should strive to make our industry even greener. Mr Rademacher will tell
us more about his view how this can be materialised and how equipment will be powered in the
future.

But for now, electricity is considered to be the alternative solution for a lot of engines and some of you
may already drive an electric car. Today the DCA group is on the road with electrically powered golf
carts as part of the accompanying programme, and for such short distances, in crowded areas where
air pollution is an important factor | can very well see the advantages and opportunities.

Currently more and more drill rigs are being powered by electricity instead of hydraulically, and this
afternoon in the workshops, we will discuss this topic in greater depth. Interesting to see, that in this
development the manufacturers of larger rigs seem to be the front runners, whereas with last year
theme, digitisation, it was the makers of the small rigs in the lead. | do hope that we will have interes-
ting and lively discussions on all aspects, such as economics, environmental aspects, ease of hand-
ling, better control over parameters? etc.

If you are not interested in what electricity can mean for you, you may participate in the workshop di-
scussing other, related, techniques. We may be an association for HDD companies, but we have all
seen the dramatic effects of disruptive alternatives in e.g. the taxi and hotel branches, so we cannot
close our eyes for alternatives. As we say in The Netherlands, “beter goed bedacht dan slecht gejat”:
it is better to steal something good than to come up with an idea yourself that does not work.

Before we start with the first presentation, | would like to draw your attention to the fact that the DCA
has already been around for 25 years. | was preparing a lecture the other day, for the ISTT congress
in Florence and | realised that in those early days we were carefully thinking of how we could may be
drill 2000 m of 48” pipe one day, and that may be HDD would be a way to construct land falls. See
where we are now, 56"/1400 mm pipes are not uncommon anymore, drills of 5000 m and landfalls
ending at 300 m water depth have been accomplished to date. And still, we think borders can be
pushed further, so we trust we will be still around in 25 years from now. Please mark May 7th 2020 in
your calendar as we as a European Association will assemble in Brussels, the heart of Europe. |
would like to stress that also our non European members from China, The USA and Great Britain are
welcome as well.

| wish us all an interesting and entertaining congress!

Yours

Jorn Stoelinga,
DCA — President
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Sehr geehrte Damen und Herren,

Auch in meinem Namen mochte ich Sie alle herzlichst zur Jahrestagung des DCA in der schénen
Stadt Krakau begrifRen. Die Teilnehmer an der gestrigen Tour ,Discover Krakow* sind da sicherlich
meiner Meinung. Ich freue mich so viele bekannte und auch neue Gesichter hier auf diesem jahrli-
chen Kongress als Hauptveranstaltung des DCA zu sehen. Wir im Vorstand sehen die steigende Zahl
der Teilnehmer an unserem Jahreskongress sowie der Mitglieder im Allgemeinen als ein gutes Zei-
chen. An dieser Stelle mdchte ich auch unseren Sponsoren danken, die es erméglicht haben, den Ta-
gungsbeitrag fur diesen Kongress relativ gering zu halten.

Applaudieren Sie bitte herzlichst fur

OHEADS Dy cHrosox

Um einen interessanten Kongress durchfiihren zu kénnen, bendtigt man neben Sponsoren und na-
turlich Teilnehmern auch entsprechende Referenten. In diesem Jahr ist es uns wie in der Vergangen-
heit gelungen, interessante Vortrage Uber Projekte im Gastgeberland Polen, zu zukunftsweisenden
Themen und weiteren interessanten Projekten fur Sie zusammenzustellen. Vielen Dank den Vortra-
genden, die Zeit und Muhe investiert haben, um zu einer erfolgreichen Jahrestagung beizutragen.

Es ware uns eine Ehre, auch Sie zukinftig als Vortragenden gewinnen zu kénnen und Sie damit die
Maglichkeit haben, ein interessantes Tagungsprogramm aktiv mitzugestalten. Ihre HDD-Projekte sind
durchaus fur andere Teilnehmer interessant und wirden eine gute Grundlage fur eine ansprechende
Prasentation bieten. Nutzen Sie die Gelegenheit, auf der DCA-Jahrestagung der HDD-Welt zu zei-
gen, wozu lhr Unternehmen fahig ist!

Sie kdnnen sich mit Ihren Ideen fir interessante Vortrdge aus lhrem eigenen Unternehmen oder ei-
nem anderen relevanten Thema, welches vielleicht zum Programm des néchsten Jahres beitragen
kann, gerne an mich oder eines der anderen Vorstandsmitglieder wenden.

Kommen wir nun wieder zu unserem Programm der Jahrestagung zurlick. Lassen Sie sich Uberra-
schen vom diesjahrigen Vortragsprogramm und der Veranstaltung im Allgemeinen und damit meine
ich besonders den Donnerstagabend. Vielfach erfolgreich durchgefthrt, liefert dieser neben dem so-
zialen Aspekt des geselligen Beisammenseins leider den Nebeneffekt, dass sich im Anschluss am
Freitag Vormittag viel weniger Teilnehmer fur die HDD-Vortrage interessieren. Das ist sehr schade!
Es ist nicht angemessen denjenigen gegenuber, die ihre Vortrdge am Freitag noch halten mussen,
sondern auch fur Sie selbst, weil Sie wirklich interessante Projekte verpassen. Wir wirden uns uber
Vorschlage auf den Fragebogen freuen, die diese Situation verbessern konnen.

Wie Dietmar bereits erwahnte, lautet das Motto dieser Jahrestagung HDD Smart and Green.

- Smart bezieht sich im Grunde auf uns alle: Bis die Kunstliche Intelligenz die Oberhand gewinnt,
mussen wir die intelligente Komponente in dieser Branche sein. (und ich bin gespannt, was Herr
Prof. Rademacher uns dazu sagen kann).
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- Grun sollte sich ebenso auch auf uns alle beziehen, denn wir sollten uns bemiihen, HDD als eine
relativ grine Technologie im Vergleich zu anderen Verfahren noch umweltfreundlicher zu gestalten.
Der Vortrag von Herrn Prof. Rademacher wird es uns verdeutlichen.

Momentan gilt die Elektrizitat als die alternative Losung fir viele Motoren, viele Elektroautos bevdl-
kern bereits unsere Straf3en. Heute ist die DCA-Gruppe im Zuge des Begleitprogramms mit elektrisch
betriebenen Golfcarts unterwegs. Besonders auf den Kurzstrecken in den Ballungsgebieten lasst sich
so die Luftverschmutzung durchaus verbessern.

In unseren Workshops heute Nachmittag werden elektrisch betriebene Bohrgerate auf den Prufstand
gestellt, die heutzutage interessanterweise vornehmlich bei den Herstellern gréf3erer Rigs verwendet
werden, wahrend bei dem letztjahrigen Thema Digitalisierung sich die Hersteller der kleinen Rigs her-
vortaten. Es werden Themen wie Wirtschaftlichkeit, Umweltaspekte, Handhabung, Parameterkontrol-
le und viele mehr diskutiert. Zeitgleich werden in den anderen Workshops neue grabenlose Techni-
ken im Umfeld des HDD Bereichs vorgestellt. Ich winsche uns und Ihnen interessante und lebhafte
Diskussionen in den Workshops.

Bevor wir mit den ersten Vortragen beginnen, mochte ich darauf aufmerksam machen, dass der Ver-
band am 01. Dezember 2019 sein 25-jahriges Jubilaum begeht. Ich habe neulich einen Vortrag fur
den ISTT-Kongress in Florenz vorbereitet und festgestellt, dass wir vor 25 Jahren dartber nachge-
dacht haben, wie wir eines Tages HDD-Bohrungen mit 1000 m Lange bohren kdénnen, in die 48“ Roh-
re eingezogen werden sollen. Heute sind 56"/1400 mm Rohre keine Seltenheit mehr, Bohrungen von
5000 m und Anlandungen bis 300 m Wassertiefe wurden ebenso bisher durchgefuhrt. Die Frage stellt
sich, ob sich diese Entwicklung auch in den nachsten 25 Jahren noch in diesem Mal3e weiterfiihren
l&sst.

Der DCA als europaischer Verband |adt Sie hiermit ein zu unserer Jubildumsveranstaltung am 7. Mai
2020 in Brussel, dem Herzen Europas. Naturlich sind auch unsere auf3ereuropaischen Mitglieder aus
China, den USA und Grol3britannien herzlich willkommen, mitzufeiern.

Aber nun zuriick zu unserer Jahrestagung in Krakau.

Ich wiinsche uns allen nun interessante Vortrage, viele fruchtbare Diskussionen in den Workshops
und insgesamt einen erlebnisreichen Aufenthalt in Krakau.

lhr

Jorn Stoelinga,
DCA — Prasident
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- The World in the year 2050

- Die Welt im Jahre 2050

Speaker: Prof. Dr. Dr. Dr. hc. Franz-Josef Radermacher,
Chair of the faculty for “Data

Bases/Atrtificial Intelligence” at the

University of Ulm. Director (CEO) of

FAW/n (Research Institute for Applied

Knowledge Processing/n), Ulm

Member of the Club of Rome
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Abstract

The global energy and climate crisis can be solved in a way that is compatible with
growth and promoting prosperity. The now almost panic-stricken public debates
about the end of the world, a planned economy for the climate, the electrification
of the entire mobility sector, etc. are not in any way doing justice to the multi-
dimensionality of the challenge. The approach described, on the other hand, allows
Africa, India and other emerging economies to follow China's development model
- without massive negative impacts on the climate. Following this approach, the
SDGs can be implemented by 2050. Three essential elements have to be com-
bined: (1) Methanol economy, (2) soils as carbon stores and (3) carbon offsetting
projects promoting SDG implementation.

The part of the economy based on fossil fuels can be increased by 50% by 2050
with the proposed approach. By recycling carbon on average four times in the
context of a hydrogen/methanol economy, CO: emissions of the energy sector will
be reduced to only about 10 billion tonnes per year (currently 34 billion tonnes per
year) - despite significant economic growth. A corresponding investment and con-
version program can be realized solely by the fossil energy sector, one of the most
powerful economic sectors in the world, by 2050. The necessary investments in
methanol and other synthetic fuels amount to around 600 billion EUR per year.

Through persistent protection of the rainforests, massive worldwide reforestation,
especially on degraded soils in the tropics, through fostering humus formation for
agriculture, especially in semi-arid areas, through the use of biochar, etc., forests
and soils can become a carbon sink for the remaining 10 billion tons of CO, per
year. At the same time, this increases agricultural productivity and will prove nec-
essary anyway for the massively increasing demand for food in an envisioned world
in prosperity with 10 billion people. All in all, the carbon cycle can be closed this
way. Forestry and agricultural projects play a central role in the Alliance for De-
velopment and Climate launched by the German Federal Ministry for Economic
Cooperation and Development (BMZ) in 2018.

In addition to international climate protection, the alliance also promotes develop-
ment and thus the social aspect of the path into future. By means of high-quality
projects in non-industrialized countries, co-benefits to all SDGs and positive effects
on the climate are achieved at the same time. This offers great opportunities for
the goal of reaching a world population peak at 10 billion people in 2050, followed
by a gradual decline afterwards.

The methanol economy, and synthetic fuels in general are the key to the solution
described. They are based on cheap desert electricity from the Earth's sunbelt.
Just as the invention of the steam engine 300 years ago was the foundation for
fully unfolding the potential of coal to increase the prosperity of humankind, re-
newable energy technologies combined with the solar potential of large deserts
(Desertec 2.0) are the key to getting humankind out of the current impasse re-
garding development, energy and climate - with a hydrogen/methanol economy
as a major basis.
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Abstract

Die weltweite Energie- und Klimakrise kann wachstumskompatibel und wohl-
standsférdernd gelost werden. Die mittlerweile fast panischen 6ffentlichen Debat-
ten in Richtung eines Weltuntergangs, Klimaplanwirtschaft, Elektrifizierung des ge-
samten Mobilitatssektors etc. werden der Mehrdimensionalitat der Herausforde-
rung in keiner Weise gerecht. Der beschriebene Ansatz hingegen erlaubt es Afrika,
Indien und anderen Schwellenlandern den Entwicklungsweg Chinas einzuschlagen
— ohne negative Klimawirkung. Mit dem beschriebenen Ansatz sind die SDGs bis
2050 umsetzbar. Drei wesentliche Elemente sind zu kombinieren: (1) Metha-
noldkonomie, (2) Boden als Kohlenstoffspeicher und (3) Entwicklung férdernde
CO:-Kompensationsprojekte zur Umsetzung der Agenda 2030.

Der auf Kohlenstoff-basierten Flissigkeiten gegriindete Teil der Okonomie kann
beim vorgeschlagenen Vorgehen bis 2050 um 50 % ausgeweitet werden. Durch
viermalige Recyclierung des Kohlenstoffs im Kontext einer Wasserstoff-/Metha-
nolokonomie werden die CO>-Emissionen dennoch auf nur noch etwa 10 Milliarden
Tonnen pro Jahr (heute 34 Milliarden Tonnen pro Jahr) abgesenkt, dies trotz er-
heblicher wirtschaftlicher Wachstumsprozesse. Ein entsprechendes Investitions-
und Umbauprogramm kann der Sektor der fossilen Energien, einer der leistungs-
starksten Wirtschaftssektoren der Welt, bis 2050 umsetzen. Die jahrlichen Inves-
titionen im Methanolbereich liegen bei etwa 600 Milliarden Euro pro Jahr.

Durch massive weltweite Aufforstung, insbesondere auf marginalisierten Boden in
den Tropen, Férderung der Humusbildung in der Landwirtschaft, vor allem auch in
semi-ariden Gebieten, Einsatz von Bickohle etc. kénnen Bdden zu einer Kohlen-
stoffsenke flir die verbleibenden 10 Milliarden Tonnen CO, pro Jahr werden. Dies
steigert zugleich die landwirtschaftliche Produktivitat und ist fir die massiv stei-
genden Anforderungen an die Erndhrung in einer Welt in Wohlstand mit 10 Milliar-
den Menschen ohnehin erforderlich. Insgesamt wird so der Kohlenstoffkreislauf
geschlossen. Wald- und Landwirtschaftsprojekte spielen fiir die in 2018 durch das
BMZ lancierte Allianz fir Entwicklung und Klima eine zentrale Rolle.

Diese fordert neben internationalem Klimaschutz insbesondere auch Entwicklung
und damit die soziale Seite des Weges in die Zukunft. Uber hochwertige Projekte
in Nichtindustrieldndern werden zugleich Co-Benefits zu allen SDGs (Agenda 2030)
und positive Klimaeffekte erzielt. Dies birgt groBe Chancen flir das Ziel, dass die
GroBe der Weltbevdlkerung in 2050 mit 10 Milliarden Menschen ihr Maximum er-
reicht und in der Folge langsam wieder absinkt.

Dabei ist die Methanolékonomie der Schliissel flir die beschriebene Lésung. Sie
wird gespeist durch preiswerten Wistenstrom aus dem Sonnenglirtel der Erde. So
wie die Erfindung der Dampfmaschine vor 300 Jahren die Basis fiir die volle Ent-
faltung des Potentials der Kohle zur Wohlstandsmehrung flir die Menschheit war,
sind die erneuerbaren Energien, verbunden mit dem Sonnenpotential groBer Ws-
ten (Desertec 2.0) der Schliissel dafiir, die Menschheit mit einer Wasserstoff-/Me-
thanolokonomie aus der aktuellen Sackgasse beziiglich Entwicklung, Energie und
Klima, herauszuholen.
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- Gas network expansion in Poland —
today and in the future

- Gasnetzausbau in Polen -
heute und In Zukunft

Speaker: Roland Koska,
GAZ-SYSTEM S.A.
Edyta Struk,
GAZ-SYSTEM S.A.
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Gas network expansion in Poland - today in the future

The presentation addresses the topic of development of the gas transmission network in Poland. It di-
scusses the next stages of its expansion, which are based on the need of operational security of the
gas transmission system in Poland and the diversification of its supplies to Poland. Each expansion
program means new investments and needs in the scope of making HDD croosings. For the past ten
years GAZ-SYSTEM S.A. has been the most important investor in the HDD technology works market
in Poland. The development of the HDD industry applies not only to drilling companies but also to the
development of design, consulting and investment supervision services. Gas Transmission Operator
GAZ-SYSTEM S.A. relied on and demanded as an Investor to use DCA Technical Guidelines but re-
cently also developed its requirements in the design and investment process for the implementation
of HDD croosings, which is also briefly discussed in the presentation.
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- 20 years of HDD technology at the
Faculty of Drilling, Oil and Gas
AGH-UST St. Staszica, Krakow

- 20 Jahre HDD-Technik an der Fakultat
of Drilling, Oil and Gas an der Krakau
Universitat AGH-UST St. Staszica

Speaker: Prof. nadzw. Jan Ziaja,
AGH
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20 years of HDD technology at the Faculty of Drilling, Oil and Gas AGH-UST St.
Staszica, Krakow

Associate Professor Jan Ziaja

Introduction

It just so happens that in 2019 is the 100-th anniversary of the founding of the AGH University of Sci-
ence and Technology - UST Stanislaw Staszic in Krakow. Which | am an employee of. This year,
DCA has decided to organize the 24-th annual DCA-Europe Congress in Krakow under the very cur-
rent title "HDD smart and green"”.

Because these two events coincided in the same year, it is impossible to familiarize the Congress
participants with the short history of AGH-UST and its contribution to the development of HDD tech-
nology in Poland.

University

AGH UST is a modern technical university that takes active part in building a society based on know-
ledge while taking advantage of technologies for the purpose of economic growth and development.
The university was established in 1913, and opened in 1919.

The AGH University of Science and Technology in Krakow is a modern state university which deve-
lops collaboration with colleges and universities in Poland, Europe, and all over the world. The uni-
versity’s priority is the accomplishment of tasks and projects that are part of the knowledge triangle:
education — scientific research — innovations. The AGH University of Science and Technology is a
technical university where exact sciences are strongly represented, and where they constitute basis
for the development of a wide spectrum of applied sciences at a gradually increasing role of social
sciences and humanities. In line with global trends, we create new branches of study, but at the same
time we keep the conventional ones, which are indispensable for a proper development of science,
technology, and the economy of our country.

Establishment of Mining Academy

On May 31, 1913, Emperor Franz Joseph | approved the establishment of a mining school in Krakow.
This act preceded the long efforts to create an academy that would educate mining and metallurgy
engineers.

In 1912, a group of outstanding engineers and mining activists led by Jan Zaranski initiated the pro-
cess of applying for a consent to establish a school of higher education that would educate mining
engineers in Krakow. The efforts were successful, and in 1913 the Ministry of Public Work in Vienna
appointed the Organizational Committee of the Mining Academy, chaired by prof. J6zef Morozewicz.
The outbreak of World War | in 1914 made it impossible in October to commence the first academic
year of the newly-opened university. A clerk of the Municipal Council, probably tidying up documents,
scribbled a note in the corner of one of them: “Due to the outbreak of war, the Mining Academy was
not opened, the whole matter being postponed to more peaceful times, 21stMarch, 1915.”
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Interwar period

When Poland regained its independence in 1918, the Organizing Committee recommenced its work,
and on 8th April 1919, the Council of Ministers passed a resolution to establish and open the Mining
Academy in Krakow. The first professors were nominated by Jozef Pitsudski, Chief of State, on 1st
May 19109.

On 20th October 1919, Marshal Jozef Pitsudski, Head of State, inaugurated the Mining Academy in
the main hall of the Jagiellonian University.

AGH UST - facts and figures
Number of branches of science and specializations:

Number of branches of science: 62, including 200 specializations
Number of students (as on 31st December, 2018) total number: 27 508
« full-time students: 20 412 (including foreign students: 618)

* part-time students: 3 497 (including foreign students: 6)

* doctoral students: 1040 (including foreign students: 37)

* postgraduate students: 2 559 (including foreign students: 13)

Number of staff (as on 31st December, 2018) total number: 4056

1) teaching and research staff: 1845

* full professors: 136

* associate professors: 271 (including associate professors with title: 65)

» assistant professors: 1071 (including assistant professors with postdoctoral qualifications: 252)

* assistants: 366 (including assistants with doctor's degree: 167, including assistants with
postdoctoral qualifications: 1)

2) teaching staff: 276
* senior lecturers: 169
* lecturers: 61
« teachers: 40
e instructors: 6

3) librarians: 6

Research

A wide scope of research conducted at the university is a result of the contemporary structure which
has been shaped over the last 100 years; the development of the university units was connected with
the dynamic development of the country’s economy. Invariably, AGH UST’s ambition has been getting
ahead of the present time, a result of which are many innovative solutions in different areas. Re-
search activity of the AGH University of Science and Technology comprises eight subject areas.
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Research Subject Areas at AGH-UST:

* Information Technologies

* New Materials and Technologies

» Environment and Climatic Changes

* Energy and its Resources

* Mining

* Electrical and Mechanical Engineering

» Exact and Natural Sciences

» Socio-Economic Sciences and Humanities

Publications

The scientific activity of AGH UST employees is reflected by the number of over 1600 yearly publica-
tions in Polish and international scientific magazines and about 2000 papers delivered at conferen-
ces, out of which about 600 are published in international magazines.

AGH UST in rankings

* Ranking of Universities “Perspektywy 2018”

In Perspektywy University Ranking the AGH University of Science and Technology claimed the 5th
place in the general comparison of Polish universities and the 2nd place among the technical univer-
sities. (May 2018)

* Ranking of Engineering Studies

AGH UST has been ranked one of the top universities in the 2018 Ranking of Engineering Studies
published by the Perspektywy Educational Foundation. The second edition of the ranking comprised
21 most popular disciplines in technical education. According to the Grand Jury, AGH UST provides
best engineering programmes in as many as eight fields of study. (April 2018)

» “Forge of Chairpersons”

Another important and prestigious ranking is the “Forge of Chairmen”, in which AGH UST took the se-
cond place in Poland. Surveys confirm that among almost 500 chairmen of the largest companies
operating in Poland, 6.42% are AGH UST graduates. It is worth mentioning that our university has
been placed among the leaders of the ranking for the ninth time in a row. (December 2016)

* Ranking “Webometrics”
The AGH University of Science and Technology again topped the Webometrics Ranking, occupying
the second place among Polish technical universities. (July 2017)

* University Ranking by Academic Performance
The AGH University of Science and Technology won the 1st place among Polish technical universi-
ties in the latest edition of the “University Ranking by Academic Performance”. (January 2016)
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» European Patent Office

On March, 2016, the European Patent Office published a report presenting information regarding pa-
tent applications in Europe in 2015. In the report, which encompasses Polish companies and scienti-
fic research units, the AGH University of Science and Technology is the second largest applicant from
Poland. (March 2016)

* Emerging Economies 2018 Ranking

In the international Emerging Economies 2018 ranking the AGH University of Science and Technolo-
gy was ranked in the 201-250 band. AGH UST also came second among Polish technical universi-
ties. (May 2018)

* The Best Global Universities

On the Best Global Universities ranking list published by the US News & World Report AGH UST has
improved its last year’s performance and came ahead of all Polish technical universities. (October
2017)

» The Center for World University Rankings

The AGH University of Science and Technology has maintained its position in the Center for World
University Rankings 2018-2019 and has been rated — again —Poland’s second best technical univer-
sity and fourth of all ten Polish institutions of higher education covered by the Ranking. (May 2018)

» Times Higher Education — New Europe ranking

The AGH UST was ranked second best Polish technical university and fourth among all Polish uni-
versities and colleges rated in the new Times Higher Education (THE) — New Europe ranking. The list
includes universities from the countries that have joined the EU since 2004. (April 2018)

» Global Ranking of Academic Subjects

In the international Global Ranking of Academic Subjects — Shanghai assessment of the areas of sci-
entific research classified into five basic categories Engineering and Robotics the AGH University of
Science and Technology as the only Polish university was shortlisted in the categories of mining &
mineral engineering (world rank 33) and metallurgical engineering (world rank 51-75) in the subject of
Engineering. (July 2017)

* U-Multirank
The AGH University of Science and Technology has been classified in the international ranking U-
Multirank. (March 2017)
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* CWTS Leiden Ranking

The AGH University of Science and Technology took first place among Polish technical universities in
the international CWTS Leiden Ranking, which examines the scientific strength of a university on the
basis of scientific publications and their impact on the development of world’s science and research.
(May 2017)

* International ranking of citations

The AGH University of Science and Technology, with over 28 thousand citations, took third place
among Polish technical universities in the international ranking of universities according to the num-
ber of citations — Transparent Ranking. (January 2017)

* Quacquarelli Symmonds World University Rankings (QS) by Subject
The Quacquarelli Symmonds World University Rankings (QS) published a ranking by subject, which
assessed nearly 4,500 universities. (March 2017)

* National Taiwan University (NTU) Ranking
AGH UST is the third Polish university to have been listed in the general ranking published by Natio-
nal Taiwan University (NTU). (October 2017)

* Nature Index

In the Nature Index 2017, presenting the share of scientists and researchers in the most prestigious
scientific journals related to the field of natural sciences, the AGH University of Science and Techno-
logy is the leader among Polish technical universities, at the same time holding a very high third posi-
tion among all Polish universities. (March 2017)

AGH UST Faculties

Na AGH funkcjonuje obecnie 16 Wydziatow. Sg nimi:

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



24" DCA Annual Congress | Krakow, Poland 2019 | October 16" -18™

I I HDD smart and green N

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



24" DCA Annual Congress | Krakow, Poland 2019 | October 16" -18™

I I HDD smart and green N

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



24" DCA Annual Congress | Krakow, Poland 2019 | October 16" -18™

I I HDD smart and green N

The Faculty of Drilling, Oil and Gas

The Faculty of Drilling and Petroleum Engineering was established in 1967, as the 10-th Faculty at
AGH. In 1995, it was renamed the Faculty of Drilling, Oil and Gas.

Its activity focuses on petroleum, gas engineering and scientific research, mainly of practical charac-
ter. Being the only faculty of this kind in Poland, it offers education within full-time, part-time, doctoral
and postgraduate study programmes.

The Faculty of Drilling, Oil and Gas consists of three departments: Drilling and Geoengineering, OiIl
Engineering, and Gas Engineering.

The works of the Department of Drilling and Geoengineering concentrate on designing boreholes, op-
timization the parameters of drilling technology, working out the compositions of drilling muds and se-
aling slurries, designing tools and devices for on- and off-shore boreholes, as well as trenchless
technigues. With particular emphasis on HDD techniques.

The Department of Oil Engineering is responsible for investigating new geophysical methods, me-
thods of on- and off-shore oil and gas production, mathematical modelling and computer simulations
of liquid raw materials production, deep and surface geological cartography of hydrocarbon deposits,
determining hydrodynamic conditions of hydrocarbon migration and accumulation, verification of hy-
drocarbon resources, geochemical monitoring of underground gas storage facilities, utilization of se-
wage and waste water, environmental monitoring, exploration and production of groundwater, as well
as activation and renovation of wells and water distribution systems.

The scientific and research works conducted at the Department of Gas Engineering focus on natural
gas production, underground gas storage, production of natural gas from unconventional deposits,
designing gas transfer systems, modelling hydrocarbon deposits production and UGS operation,
works related to carbon dioxide sequestration, and the analyses of energy systems in Poland.

The Faculty of Drilling, Oil and Gas cooperates with research centers in the country and abroad. A re-
sult of this collaboration are European and Polish joint projects, as well as numerous publications, ex-
pert reports, and patents.

DO&G Faculty: Facts and figures

Drilling Oil and Gas Faculty AGH-UST Krakow is the only one in Poland which educates at the Petro-
leum and Gas Engineering major.

— 52 years of scientific experience,

— 2 fields of study,

— 8 specializations
741 students, (546 students — full time study, 195 students — part time study);

— over 40 doctoral students,

— over 100 postgraduate students,

— over 4 000 graduates have passed through the halls our faculty.

Number of staff (as on 30-st September, 2019) total number: 82
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55 researchers including:
— 5 full professors,
— 12 associate professors,
— 28 assistant professors,
— 10 assistants.

27 administration Staff.

HDD technology at the Faculty of Drilling, Oil and Gas

Trenchless technologies appeared for the first time at the Faculty of Drilling, Oil and Gas in 1998. The
manifestation of this was the printing of the first issue of the quarterly entitled “Modern trenchless
techniques and technologies” and the organization of the seminar in October 1998. With the same tit-
le as the quarterly. The Faculty of Drilling, Oil and Gas AGH took the patronage and scientific protec-
tion of this initiative. Over 120 participants from Poland and abroad took part in this first historical se-
minar.

The pictures (fig. 1, 2) cover the first issue of the quarterly and conference materials.
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However, after five years of work, mainly due to financial problems of the publishing house, it was de-
cided to stop NTTB quarterly printing. During this period, 16 issues of the quarterly were published
and 5 seminars organized. In place of the liquidated quarterly, a new newspaper "Trenchless Engi-
neering" appeared, in which representatives of AGH also sit on the scientific council.

In the 2001/2002 academic year, trenchless technology classes were introduced into the study pro-
gram. It was 15 hours of lecture, 15 hours of exercises on the board and 15 hours of the project. At
that time, these were the only lessons in Poland devoted exclusively to HDD technology. These clas-
ses are currently conducted in both fields of study at the Faculty of DO&G.

Table 1 presents the number of engineering, master's and doctoral dissertations that were written at
the Faculty in the field of trenchless technology.

Table 1. Type and number of scientific papers carried out at the Faculty of DO&G in 20 years.

type number
Engineering works 57
Master's thesis 61

PhD thesis 1

DSc. (habilitation thesis) 1
Publications 51

Works for industry.  (Expert opinions, studies, 49
opinions)

Every year, a dozen or so students of our Faculty take summer internships in companies related to
HDD technology.

For many years, our employees have been promoting HDD technologies both in Poland and in the
world by writing articles and speeches at domestic and foreign conferences. For two years, they have
also been lecturing trenchless technology classes for students in Ukraine and Russia as part of the
ERASMUS PLUS program.

According to my estimates, nearly 20 graduates of the Faculty of Drilling Oil and Gas AGH work in
companies dealing in the design, supervision and execution of works using HDD technology.
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- Installation of fiber optic cables by
HDD-Drilling in Biotope and
Biosphere Protection Areas

- Glasfaserleitungsbau im
HDD-Verfahren in Biotopen und
Biospharenschutzgebieten

Speaker: Dan Lingenauber, Tracto-Technik, Lennestadt
Dr. Hans-Joachim Bayer, Tracto-Technik, Lennestadt
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Fibre optics laid with HDD method in Biotopes and Biospheric Regions
Dr. Hans-Joachim Bayer and Dan Lingenauber, TRACTO-TECHNIK GmbH & Co KG, Lennestadt

The possibilities for underground cable installations are becoming fewer and fewer in an overcrowded
underground. In order to avoid crowded areas, many projects have to be carried out in formerly unu-
sed areas, which are often protected areas. In those areas, cable installations are only permitted in a
trenchless manner and even herein, the HDD method is preferred. This text gives examples of such
HDD cable layings and reports on the applicable restrictions for natural or biotope protection during
HDD operations.

Installation of a sewer pressure pipe in Schneitzlreuth in the Bavarian Alps near
Bad Reichenhall (German Alps)

Small villages in the Alpine mountains, such as Schneitzlreuth sometimes use pressure pipes for their
sewer systems, because of topographic circumstances. For the extension of the sewer network,
paths and tracks even in protected landscapes were unavoidable, like with this job site, where a hi-
king-path 20 metres above a gorge river and along a rock front in the Wetterstein dolomite (190- 220
MPa) was the only possible track option for a sewer pipe installation. In order to protect nature and to
avoid rock fall, the environmental authority only allowed trenchless pipe laying. Thus the environmen-
tal authority decided to give permission only for the HDD technology after comparing different
trenchless methods and permitted pipe installation only in the winter period. The sewer pressure
pipe, HDPE 140 mm, Type SDR 11, had to be installed in massive dolomite rock, in a minimum depth
of 1,5 metres. The 235 m length bore in this most complicated area was carried out with a Grundodrill
18ACS at the end of February, equipped with a rockbreaker drill head and twin rod technology. The
pilot bore had to tackle some curves below a curvy hiking-path in a depth between 2 and 7 metres.
The pilot bore required 4 days, because of complicated curve steering. For upsizing the bore in
March, also under winter conditions, a 10” hole opener was used. After a cleaning run, the sewer pipe
was pulled into the borehole, now lying deeply protected in the Wetterstein dolomite of the Northern
Alpine rock ground.

Fig. 1: Drilling under a narrow mountain-path

Drilling Contractors Association (DCA-Europe)
Verband Guteschutz Horizontalbohrungen e.V.
Association des Entrepreneurs de Forage Dirigé



24" DCA Annual Congress | Krakow, Poland 2019 | October 16" -18™

I I HDD smart and green N

Fig. 2: The Rockbreaker drillhead arrives at the target-side Fig. 3: Pulling in the sewer pressure pipe

River crossing of the “wild” Kander River, Berner Oberland, Central Switzerland

Kandersteg is situated in the upper valley of the Kander River, almost at the end of this deeply cut
and narrow valley. The mountains reach to a height of 3700 m and the Lotschberg tunnel, an import-
ant railway connection through the central Alps, has its north portal in this area. The picturesque villa-
ge of Kandersteg is known for numerous and enormous rock falls, with the debris covering the valley
ground. This rock fall material, with boulders and even blocks the size of large family houses and also
the extreme changing geology around Kandersteg are the reasons, why so far nobody had tried to
lay pipes there using HDD-Technology, but the need for fibre optic connections for the Swisscom
company made a river crossing necessary. Two empty PE-pipes, each 63 mm in diameter for bearing
the fibres, were to be installed with a length of 156 m and a depth of 3 — 8 m under the Kander River
in a blocky roll fall geology containing rock components and with compressive strengths of up to 300
MPa. The Swiss company Zemp from Wiggen accepted the challenge, using their Grundodrill 18
ACS for this task. The HDD-rig had to be driven to the drill site in self-drive-mode over the final 2 kilo-
metres, steered via remote control by the drill rig operator. The Rockbreaker-Drill head, equipped with
a roller cone head of IADC-type 7xx with TCI-Bits, made about 300 rotations per minute and had a
maximum torque of 2500 Nm, supplied by the inner rod system of the 18 ACS twin rod technology.
Detection was carried out with the walk-over method using a DCI F5 — System, with the operator of
the receiver having to wade through turbulent and powerful water. The advantage of a transmitter in
the front of the drill head enabled precise and rapid steering. The pilot bore had to be started several
times, because of unfavourable angular situations against blocks. After finding a good entrance spot
for the cross line, the drilling process itself, with a 6 ¥2” — drill head was continuous and consequently
progressive despite this blocky ground. The pipes were pulled directly into the large diameter pilot
bore within a few hours. All members of the job site crew were impressed with the power and conti-
nuous progress of the ACS system in this extremely rough and challenging ground.
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Fig. 4: Grundodrill 18ACS on its way to the job site in self-drive-mode

Fig. 5: Drill rig at the starting pit, boulders directly underneath the
surface

Fig. 6: Detection of the drill head under the Kander River

Fast internet connection through a protected biotope on the Swabian Jurassic
highlands

The community of Hohenstein is located in the centre of the scarcely populated plateau of the Central
Swabian Alb, at an altitude of 730 - 770 m in the middle of a very nature-orientated landscape with a
rough climate (the "rough Alb"). Hohenstein in the district of Reutlingen (Germany) geographically be-
longs to the Swabian Alb and lies within the range of the so-called "Knoll Alb" which is characterised
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by shelf formations (large former siliceous sponge shelves from the Jurassic age), laid bare by weat-
hering. The shelf formations consist of very hard compact limestone of biogenic origin without laye-
ring rather close to the soil surface. Hohenstein therefore lies high up on the central tableland of the
Swabian Alb and is very rocky, due to the compact limestone reef rock.

Internet for a huge Table-Highland?

In a region with only 60 inhabitants per square kilometre, a great number of natural spaces and many
recreational areas away from the large transport axes - in such surroundings, rapid access to the in-
ternet should be less urgent than in densely populated areas and strong business centres. However,
the high-perched "backwater” of Reutlingen is also a high-tech region and boasts medium-sized mar-
ket leaders, who depend on rapid internet access to keep up with their competitors.

Solutions for Internet Development

As a means of creating efficient internet connections, the community Hohenstein became a member
of the broadband supply association, which is already active in the neighbouring district of Sigmarin-
gen, where important broadband routes had previously been built. In this case, the link comes from
the south and encompasses long stretches through communal territory, especially since all sub-muni-
cipalities are to receive a FTTC upgrade, too. The use of HDD technology was categorically planned
for complicated route sections.

Path Routes and Biotope Protection

The number of sections for HDD operations was much greater than originally planned. Many years
before, the nature conservation authorities of the district of Reutlingen had designated forest verges,
juniper heaths, chalky rough pastures and many regions, which serve as habitats for rare plants and
animals as biotope protection areas. In the course of the site inspection, some of this terrain, natural
hedges and forest borders in most parts, gave an impression of "waste land" and hardly utilisable
strips of vegetation. However, these were precisely the regions, which harboured many rare animals
and plants. On no account were these biotope spaces to be disturbed by open cut methods, therefore
only trenchless line installation by means of HDD was in the running. Between the sub-municipalities
Oberstetten and Odenwaldstetten and in other sections, there are long stretches of biotope zones,
where only fibreglass installations by means of HDD were permitted.

Penetrating Compact Limestone with Rock Boring Technology

The company Maier Bau from Dettighofen was commissioned with the HDD sections, totalling almost
1 km in length through these precious areas of unspoiled nature. Small trial pits along the protected
landscape fringes showed compact rock at only a few decimetres in depth. In some parts, the ground
consisted of square-edged rocky boulders and slabs, rather close to the weathered surface. Someti-
mes even small rocky horns rose right out of the underground. Thanks to previous job-sites, the com-
pany Maier Bau was familiar with the hardness of the compact calcareous rocks in and on top of the
tableland of the Alb and along the Alb ridge. For the 1.0 to 1.6 m deep installation of the ductwork pi-
pes (to later accommodate the fibreglass bundles), any rig other than the Grundodrill18ACS was out
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of the question; after all, the trenchless line installation through hard rock formations with a compres-
sive strength of up to 230 MPa had to be performed safely and within a short period of time. As men-
tioned before, the compact limestone seaming ridge and tableland of the Swabian Alb stems from for-
mer reefs in the upper Jurassic sea. Compact limestone is inhomogeneous in terms and has an irre-
gular internal structure. When boring through this kind of formation, you cannot expect an evenly
structured solid rock. You have to face rock with internal boundary layers and gross structural discon-
tinuities instead. This hard rock demands a drill rig with the highest capacity and a bore head fully up
to the job of cutting through if you want to achieve a good daily output. Drilling section lengths of 140
m were defined as the daily target.

Convincing Performance with the ACS Drilling Technology

Overall, four bore sections over 140 m lengths, 2 sections over 120 m, one 70 m length section and
another section with a not yet precisely defined length, were to be drilled through the compact limes-
tone between Oberstetten and Odenwaldstetten. The calculation of the company comprised one pilot
bore per working day and one expanding run, including pipe pulling in half a day or a full working day
at the most. In order to comply with this time allocation, in this hard and inhomogeneous compact li-
mestone, a very powerful bore rig had to be put into action and a very capable rock boring head to go
with it. As a high-performance HDD rig, the Grundodrill 18ACS was the best choice for everyone con-
cerned. Only this kind of All Condition System (ACS) bore rig with its twin tube rods (internal rods for
the drill bit drive and outer rods for steering and protecting the bore) is able to come up to the desired
daily output in a reliable way. Twin tube rod bore rigs have an enormous advantage over conventional
rigs in all soil conditions, even in the most extreme ones. They can be equipped with a variety of diffe-
rent drill rods and bore head assemblies and can drill through hard rock formations without using gre-
at amounts of drilling fluid. Additionally, the position of the locating transmitter, right at the front of the
bore head gives high locating precision.

In order to master the hard limestone, a Stratacut full section drill bit, with polycrystalline diamond
(PCD) cutters, was chosen for the rock-breaker bore head, instead of a roller bit. The polycrystalline
diamond plates of the drill bit are very expensive, but they also exhibit an extremely strong cutting
performance and longevity, as long as the machine is operated skilfully. Within the inhomogeneous
compact limestone, a very good and uniform decomposition of the rock formation was achieved,; fis-
sures and karstic formation, as well as dolomitic sections of rock, were overcome very well. The pilot
bore with the Stratacut drill bit achieved a borehole diameter of 165 mm. The choice of this cutter bit
type resulted in smooth-walled and very regular bore holes. In this way, the final diameter was almost
achieved solely with the pilot bore. The following expansion course in opposite direction of the pilot-
bore had the same diameter, allowing the product pipe, a protection pipe for subsequent accommo-
dation of the capillary fibreglass tubes, to be attached directly behind the expander head and pulled
in at the same time. Pulling in the pipe was performed in less time than the pilot bore had taken. The
time saved in the process was used to transfer and to reposition the drill rig for the next work phase
on the following day. The daily output was achieved according to plan and without any problems. The
complete rock boring stretch of almost 1000 m in length was managed in a little more than a fortnight.
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Positive Effect for the Residents and the Natural Heritage

The residents of the central tableland of the Swabian Alb enjoy the abundance of nature in their sur-
roundings and are well aware of its influence on their quality of life. The former great locational di-
sadvantage will soon be compensated when a rapid internet connection becomes available to them.
After all, they will also soon be linked to the rest of the world at record speed. The citizens of the regi-
on observed attentively and with utter contentment how the boundary layers of the biotope zones and
the regions in the state of landscape protection were treated very gently and even contact-free, whe-
rever possible, simply by the application of underground line installation with the directional horizontal
drilling technique. The people living in the region of Hohenstein and its surroundings are well aware
of the rocky underground beneath their homes, therefore they were full of praise for the general buil-
ding contractor and the performing drilling company, with their trenchless and totally eco-friendly
equipment technology in particular.

Fig. 7: Typical roadside setting

Fig. 8: Detection of the drill head along
biologically valuable roadside

Fig. 9: Typical compact reefal limestone from the starting-pit
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Fig. 10: Grundodrill 18ACS in permanent use,
limestone only a few decimeters under the surface

Fig. 11: Typical drill section parallel to road,
protection pipe for fibre-bundles in the foreground

Water pipe installation in the natural reserve area “Teufelsloch (= Devils Hole)”

A 70-year-old water pipe, made of cast iron, with some infirmities, had to be replaced by a PE-pipe
over a length of 1800 metres in a completely natural reserve area and adjacent to an old existing
pipe. The only permitted installation method by the environmental authorities was HDD. The area is
characterised by a steep and narrow valley, completely covered with forest featuring rare plants and
beetles, with middle Jurassic stone sequences in the ground (hard and week layers). The inclination
of the valley slopes was partly 50%. The new pipe in the narrow part of the valley was drilled in 3 sec-
tions, the middle one with a length of 450 meters. Therefore, a Grundodrill 18 ACS was applied. The
upsizing steps were 127, 14”, 16” and 18”. Before pulling the pipe into the borehole, pipe preparation
on the surface was carried out according to the specifications of the natural reserve authority. The
pipe pulling-in process only took a few hours and the natural reserve authorities were very convinced
about the HDD method.
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Fig. 12: Cross-section of the Teufelsloch george with
the drill path

Fig. 13: Grunddrill 18ACS of WMZ-Company on
top of the gorge

Fig. 14: Drill-path with markings and pipe layout
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HDD protects reserve areas and nature

As these job site examples show, HDD helps to preserve flora and fauna and therefore also biodiver-
sity. HDD enables trenchless cable installations, even under valuable nature and soil conditions and
helps to preserve our environmental protection areas and regions. Nature reserve and environmental
authorities, who gained knowledge and experience about the HDD possibilities, were deeply convin-
ced of the HDD method. So all of us should help to inform more of these authorities about HDD, in or-
der to broaden the range of applications for the HDD-method.
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- HDDW technique, which stands for
Horizontal Directional Drilled Wells

- HDDW Technik - Errichtung von
Horizontalfilterbrunnen

Speaker: R. D. Rothuizen,
Visser and Smit Hanab b.V.,
Papendrecht
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HDDW - Horizontal Directional Drilled Wells

Groundwater is the main drinking water source in the Netherlands. There are almost 4000 pumping
wells that extract water from various aquifers and various depths. Almost all these wells are construc-
ted vertically. Horizontal wells, however, have their benefits over vertical wells and a method to con-
struct high quality horizontal wells has been developed over the past decade.

There are several methods to install a horizontal well (or drain), dependent on the required specifica-
tions, such as:

- Production capacity

- Hygiene (drinking water)

- Sand control (fine-grained or uniform aquifers)

- Lifespan
If the requirements are not demanding, the most cost effective way would be to install a regular drain
that is wrapped with PP fibers for sand control. Depending on the length, such a drain could be instal-
led directly or with a PE casing pipe to withstand pulling forces. The PE casing pipe may be perfora-
ted and left in place or could be retracted from the bore again after installation of the drain.

Fig. 1: A “no-dig” drain solution

A biodegradable drilling fluid may be used to enable the water from the reservoir flow towards the
drain, as a standard bentonite is made to keep external water out of the bore and use of a bentonite
may result in a non-productive drain.

For high quality wells, a standard drain solution does not match the specifications and an HDDW can
be used.

HDDW stands for Horizontal Directional Drilled Wells and is a method that has been developed by
Visser & Smit Hanab, together with universities (TU Delft), research institutes (KWR Watercycle Re-
search Institute) and several drinking water companies (Waternet, Vitens, Brabant Water) and funded
by InnoWATOR. With HDDW, a horizontal well can be installed, using the HDD technique. The main
reason for developing this method is the fact that many shallow horizontal drains have been installed
in the last century in the Netherlands by trenching. However, these horizontal drains have reached
their expected lifespan and the areas are now protected nature reserves. Replacement by trenching
is therefore not an option anymore as this would disturb the flora and fauna in the area too much.
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Fig. 2: Construction of a horizontal drain (with
gravel pack) in a trench in the 1950's.

Fig. 3: Locations with horizontal drains are
now environmentally sensitive areas.

Another main reason to develop HDDW was the ability to use different reservoirs or aquifers in an
economical way. Thin aquifers required many vertical wells to be able to extract the required amount
of water. Installation of a large number of vertical wells is costly and requires disturbance of the envi-

ronment at several locations. A horizontal well could replace several vertical wells with less disturban-
ce of the environment and with similar costs.

Fig. 4: Many vertical wells need to be
installed to reach the required capacity
in a thin aquifer

Fig. 5: Impression of an HDDW
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The main reasons to go horizontal are:
« Efficient abstraction (and infiltration) of water in thin aquifers
* Abstract water of one quality (prevention of upconing of i.e. salt groundwater)
» Minimization of costs
* Minimal land use at surface (applicable in urban or environmentally sensitive areas)

In 2009 and 2010, the InnoWATOR-research was executed, resulting in a successful pilot project in
2010.

Goal of the research was to improve HDD-drilling and completion techniques to be able to construct
high capacity horizontal wells in unconsolidated aquifers

The main identified bottlenecks that were researched:
- Removalbility of the drilling fluid (skin)
- Inflow of fine sand (efficiency gravelpack)
- Costs of casing and well screen
- Stability of the borehole
- Hygiene (drinking water)

Results of the full scale HDDW pilot.

Fig. 6: Several types of screen were installed to investigate the difference in capacity.

Both a pre-packed screen was used, as well as, a naturally developed screen (no gravel pack). The
fine grains from the formation then need to be removed by well development techniques.

Fig. 7: Naturally developed screen Fig. 8: Pre-packed screen
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The results from the pilot project were positive. The design capacity of 44 m3/h was reached without
sand production, where the wire wrapped screens (both stainless steel and PVC) gave the best capa-
city results over the slotted screens.

Well development is very important to reach (and maintain) the design capacity over time. Different
well development methods were tested in the horizontal well such as:

- Jetting

- Section pumping

A dispergent was used to enhance the removability of the OCMA bentonite.
After research
During the research and development of the HDDW technique, many other applications of HDDW
were discussed with several companies from different branches. Some of the other promising appli-
cations are:

- Intake for desalination plants

- Water level control and monitoring in dikes

- Aquifer Thermal Energy Storage

- Groundwater contamination control

- Aquifer Storage and Recovery

Some of the first projects have been executed for these purposes. At these particular projects, the
naturally developed screen was not suitable for the specific soil conditions and a gravel pack needed
to be installed. Next to the pre-packed screen option, it is also possible to use an additional pipe to fill
the borehole with sand or gravel while retracting the casing pipe. First tests with the gravel packing
method were promising and this method has been used in several projects now.

Fig. 9: Gravel packing the screen and borehole during retraction
of the casing pipe
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Projects executed:

Project
(location)

Nieuwegein
, NL

Amsterdam,
NL

Delfzijl, NL

Slimminge,
DK

Veessen, NL

Schevening
en, NL

Year

2010

2011

2012

2014

2014

2016

Length
(HDD
/screen)

170m /
40m

60m /
60m

(auger)

2 x230m
/ 100m

550m /
120m

250m /
100m

525m/
380m

Fig. 10: Screen being installed

Formatio
n

Unconsoli
dated fine
to coarse

sand

Unconsoli
dated fine
sand and
clay

Unconsoli
dated fine
sand

Chalk

Unconsoli
dated fine
to coarse

sand

Unconsoli
dated fine
and
uniform
sand

Screen
type

110 mm

3 types
tested

250 mm
PVC
slotted

165 mm
PVC wire
wrapped

280 mm
HDPE
slotted

165 mm
PVC wire
wrapped

280 mm
PVC
slotted

Gravel
pack

1
section
pre-
packed

Yes

Yes

Partly

Yes

Yes

Production
capacity

44 m3/h

Depending
on rainfall

Depending
of water
level in
dike

>160 m3/h

Up to 120
m3/h at
max. water
level

120 m3/h
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Purpose

Pilot
project

Rainwater
control

Control of
water level
in dike

Drinking
water

Control of
water level
in dike

Drinking
water

Fig. 11: HDDW just after installation
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Future

In the Netherlands, the most promising applications for HDDW are drinking water extraction and wa-
ter level control in dikes. Together with our sister company VW Telecom, a complete dike monitoring
and control system has been developed. It has been designated as one of the most promising inno-
vations and has been proven several times until now.

Fig. 12

Further abroad, intakes for desalination plants could be a promising application. Visser & Smit Hanab
has a lot of experience with drilling landfalls and outfalls, which could be combined with the installati-
on of a screen.

Fig. 13: HDDW for desalination intakes provides a more constant
quality of water

HDDW for desalination intakes has the following features that benefit compared to traditional intake
structures:
» Improve the quality of extracted seawater
* Stable feed water quality
» Simplify the pre-treatment
* Elimination of marine biological and other pollution, found in open seawater intakes
* Reduce the chemical consumption significantly and the dosage of different pre-treatment
agents will not be necessary.
« Limitation of suspended solids, variation of seawater temperature, contamination by
pollutants and particularly oil
* All lead to reduced operational costs
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Other opportunities are, as mentioned, in ATES, ASR and ground contamination control. Horizontal
wells can prove to be effective compared to traditional methods in several situations. As an example,
below picture shows that the uncontrolled installation of ATES wells could lead to inefficient use of the
aquifers (left). Larger scale, horizontal ATES wells (right) could provide a better organized aquifer
with less systems and less interference.

Fig. 14
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HDDW - Horizontal Directional Drilled Wells

Das Grundwasser ist die wichtigste Trinkwasserquelle der Niederlande. Es gibt fast 4.000 Pumpbrun-
nen, die Wasser aus verschiedenen Aquiferen und verschiedenen Tiefen entnehmen. Fast alle diese
Brunnen sind vertikal gebaut. Horizontale Brunnen bieten jedoch einige Vorteile gegentber vertikalen
Brunnen, und in den letzten zehn Jahren wurde ein Verfahren zum Bau hochwertiger horizontaler
Brunnen entwickelt.
Ein horizontaler Brunnen (oder Ablauf) lasst sich auf verschiedene Weisen anlegen, je nach den An-
forderungen, z.B:

- Produktionskapazitat

- Hygiene (Trinkwasser)

- Sandkontrolle (feinkorniger oder gleichmalfiiger Aquifer)

- Lebensdauer
Wenn die Anforderungen nicht anspruchsvoll sind, ist es am kostengunstigsten, einen gewdhnlichen
Ablauf einzurichten, der zwecks Sandkontrolle mit PP-Fasern ummantelt ist. Je nach Lange kann ein
solcher Ablauf direkt oder mit einem PE-Mantelrohr (zur Erh6hung des Widerstands gegen Zugkratfte)
angelegt werden. Das PE-Mantelrohr kann perforiert und an Ort und Stelle belassen oder nach der
Einrichtung des Ablaufs wieder aus der Bohrung herausgezogen werden.

Abb. 1: Eine grabenlose Entwéasserungslosung

Es kann eine biologisch abbaubare Bohrspilung verwendet werden, um das Wasser aus dem Spei-
cher in Richtung Ablauf flieBen zu lassen, da Standardbentonit dem Fernhalten von Fremdwasser
aus der Bohrung dient, und die Verwendung eines Bentonits zu einem unproduktiven Ablauf fihren
kann.

Fur die Einrichtung eines qualitativ hochwertigen Brunnens ist eine Standard-Entwasserungslésung
nicht geeignet — ein HDDW-Verfahren bietet sich an.

HDDW steht fur Horizontal Directional Drilled Wells und ist ein Verfahren, das von Visser & Smit Ha-
nab in Zusammenarbeit mit Universitaten (TU Delft), Forschungsinstituten (KWR Watercycle Re-
search Institute) und mehreren Trinkwasserunternehmen (Waternet, Vitens, Brabant Water) entwi-
ckelt und von InnoWATOR finanziert wurde. Mit HDDW kann mit Hilfe von HDD-Technik ein horizon-
taler Brunnen angelegt werden. Der Hauptgrund fur die Entwicklung dieses Verfahrens ist die Tatsa-
che, dass in den Niederlanden im letzten Jahrhundert viele flache horizontale Ablaufe gegraben wur-
den. Diese horizontalen Ablaufe haben jedoch ihre erwartete Lebensdauer erreicht und die Gebiete
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stehen heute unter Naturschutz. Sie durch Graben zu ersetzen ist daher nicht mehr mdglich, da dies
die Flora und Fauna in der Region zu sehr stdren wiurde.

Abb. 2: Bau eines horizontalen Ablaufs (mit
Kiespackung) in einem Graben in den 1950er
Jahren

Abb. 3: Standorte mit horizontalen Abfllissen
sind heute empfindliche Naturgebiete.

Ein weiterer Hauptgrund fur die Entwicklung von HDDW war die Mdglichkeit, auf wirtschaftliche Art
und Weise verschiedene Speicher oder Aquifere zu nutzen. Dunne Aquifere erforderten zahlreiche
vertikale Brunnen, um die erforderliche Wassermenge entnehmen zu kénnen. Die Einrichtung einer
grol3en Anzahl vertikaler Brunnen ist kostspielig und geht mit einer Beeintrachtigung der Umwelt an
mehreren Stellen einher. Ein horizontaler Brunnen konnte zu ahnlichen Kosten mehrere vertikale
Brunnen ersetzen und belastet die Umwelt geringfligiger.

Abb. 4: Es mussen zahlreiche vertikale
Brunnen angelegt werden, um bei einem
dinnen Aquifer die erforderliche Kapazitat
zu erreichen.
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Abb. 5: Impression eines HDDW

Die Hauptgriinde fir horizontale Brunnen sind Folgende:
* Effiziente Entnahme (und Infiltration) von Wasser in diinnen Aquiferen
* Entnahme von Wasser gleicher Qualitat (Verhinderung des Aufkommens von z.B.
salzigem Grundwasser)
» Kostenminimierung
* Minimaler Flachenbedarf an der Oberflache (in stadtischen Gebieten oder empfindlichen
Naturgebieten)

In den Jahren 2009 und 2010 wurde das Forschungsprojekt InnoWATOR durchgefihrt, das 2010 in
ein erfolgreiches Pilotprojekt mindete.
Ziel des Forschungsprojektes war es, die HDD-Bohr- und Fertigstellungstechniken zu verbessern,
um in unkonsolidierten Aquiferen leistungsstarke horizontale Brunnen anzulegen.
Bei den wichtigsten identifizierten Engpéassen, die untersucht wurden, handelt es sich um Folgende:

- Entfernbarkeit der BohrflUssigkeit (Haut)

- Eintritt von Feinsand (Effizienz der Kiespackung)

- Kosten fir Verkleidung und Brunnensieb

- Stabilitat des Bohrlochs

- Hygiene (Trinkwasser)

Ergebnisse des Full-Scale-HDDW-Pilotprojekts.

Abb. 6: Zur Untersuchung des Kapazitatsunterschieds wurden mehrere Arten von Sieben angebracht.
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Es wurde sowohl ein vorgepacktes Sieb als auch ein naturlich entwickeltes Sieb (keine Kiespackung)
eingesetzt. Die feinen Kdrner aus der Formation missen dann durch Brunnenbautechniken entfernt
werden.

Abb. 7: Natirlich entwickeltes Sieb Abb. 8: Vorgepacktes Sieb

Die Ergebnisse des Pilotprojekts waren positiv. Die Bemessungskapazitat von 44 m3/h wurde ohne
Sandproduktion erreicht, wobei die mit Draht umwickelten Siebe (sowohl Edelstahl als auch PVC) im
Vergleich zu den Schlitzsieben die besten Kapazitaten erzielten.

Der Brunnenbau ist sehr wichtig, um die Bemessungskapazitat im Laufe der Zeit zu erreichen (und
zu erhalten). Verschiedene Brunnenbauverfahren wurden fur den horizontalen Brunnen getestet, wie
z.B: - Strahlbohren

- Polderung

Es wurde ein Dispergiermittel eingesetzt, um die Entfernbarkeit des OCMA-Bentonits zu verbessern.
Nach der Erforschung

Wahrend der Erforschung und Entwicklung der HDDW-Technik wurde mit mehreren Unternehmen
aus verschiedenen Branchen uber viele weitere HDDW-Anwendungen diskutiert. Zu weiteren vielver-
sprechenden Anwendungen gehdren:

- Zulauf fur Entsalzungsanlagen

- Wasserstandsregelung und -tiberwachung in Deichen

- Aquifer-warmespeicher

- Kontrolle der Grundwasserverunreinigung

- Aquiferspeicherung und -riickgewinnung

Einige der ersten Projekte wurden zu diesen Zwecken durchgeflihrt. Bei diesen speziellen Projekten
war das naturlich entwickelte Sieb nicht fur die spezifischen Bodenverhaltnisse geeignet und es
musste eine Kiespackung angebracht werden. Neben der Option des vorgepackten Siebes ist es
auch madglich, das Bohrloch beim Herausziehen des Mantelrohres mit Hilfe eines zusatzlichen Roh-
res mit Sand oder Kies zu fullen. Erste Versuche mit der Kiespackung waren vielversprechend und
dieses Verfahren wurde inzwischen bei mehreren Projekten angewandt.
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Abb. 9: Anbringung der Kiespackung fir das Sieb und das Bohrloch
beim Herausziehen des Mantelrohres
Ausgefihrte Projekte:

Projekt Jahr Linge Formatio Siebtyp Kiespac  Produktion Zweck
(Ort) (HDD/Sie n kung skapazitat
b)
Nieuwegein 2010 170m/ Unkonsoli 110 mm 1 44 m3/h Pilotprojekt
, NL 40 m dierter Abschni
Fein- bis 3 Typen tt
Grobsand getestet vorgepa
ckt
Amsterdam, 2011 60m /60 Unkonsoli 250 mm Ja Abhangig Regenwass
NL m dierter PVC, von der erkontrolle
Feinsand  geschlitzt Niederschla
(Schnecke
und Lehm gsmenge
nbohrer)
Delfzijl, NL 2012 2x230m Unkonsoli 165 mm Ja Abhéangig Regelung
/100 m dierter PVC, mit vom des
Feinsand Draht Wasserstan  Wasserstan
ummante dim Deich  desim
It Deich
Slimminge, 2014 550m/ Kreide 280 mm Teilweis  >160 m3/h  Trinkwasse
DK 120 m HDPE, e r
geschlitzt
Veessen, NL 2014 250m/ Unkonsoli 165 mm Ja Bis zu 120 Regelung
100 m dierter PVC, mit m3/h bei des
Fein- bis Draht maximalem Wasserstan
Grobsand ummante Wasserstan desim
It d Deich
Schevening 2016 525m/ Unkonsoli 280 mm Ja 120 m3/h Trinkwasse
en, NL 380 m dierter PVC, r
feiner geschlitzt
und
gleichma
Riger
Sand
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Abb. 11: HDDW direkt nach der Anbringung

Abb. 10: Anbringung des Siebes

Zukunft
In den Niederlanden sind die Trinkwassergewinnung und Wasserstandsregelung in Deichen die viel-

versprechendsten Anwendungen fur HDDW. Zusammen mit unserer Schwesterfirma VW Telecom
wurde ein komplettes Deichliberwachungs- und Regelungssystem entwickelt. Es gilt als eine der viel-
versprechendsten Innovationen und hat sich bisher mehrfach bewahrt.

Abb. 12

Im ferneren Ausland konnten Zuldufe fur Entsalzungsanlagen eine vielversprechende Anwendung
sein. Visser & Smit Hanab hat viel Erfahrung mit Anlande- und Auslassbohrungen, wobei gleichzeitig

auch ein Sieb angebracht werden kann.

Abb. 13: HDDW fir Zuldufe von Entsalzungsanlagen sorgt flr eine
konstantere Wasserqualitat
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HDDW fur Zuldufe von Entsalzungsanlagen bietet im Vergleich zu herkdmmlichen Zulaufkonstruktio-
nen folgende Vorteile:
* Verbesserung der Qualitat des enthnommenen Meerwassers
* Stabile Speisewasserqualitat
« Vereinfachung der Vorbehandlung
 Beseitigung biologischer und anderer Verunreinigungen, die in offenen
Meerwasserzulaufen auftreten
* Deutliche Reduzierung des Chemikalienverbrauchs und keine Dosierung verschiedener
Vorbehandlungsmittel mehr erforderlich
» Begrenzung der Schwebstoffe, Schwankung der Meerwassertemperatur, Verunreinigung
durch Schadstoffe und insbesondere Ol
* Niedrigere Betriebskosten

Weitere Mdglichkeiten gibt es, wie bereits erwahnt, in den Bereichen Aquifer-Warmespeicher, Aqui-
ferspeicherung und -rtickgewinnung und Kontrolle der Bodenverunreinigung. Horizontale Brunnen
konnen sich im Vergleich zu herkdbmmlichen Verfahren in verschiedenen Situationen als effektiv er-
weisen. Als Beispiel zeigt das folgende Bild, dass die unkontrollierte Einrichtung von Brunnen fir
Aquifer-Warmespeicher zu einer ineffizienten Nutzung der Aquifere fiihren kann (links). GroRRere, ho-
rizontale Brunnen fur Aquifer-Warmespeicher (rechts) konnten fir einen besser organisierten Aquifer
mit weniger Systemen und weniger Stérungen sorgen.

Abb. 14
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- Small scale drilling -
every day a new challenge

- Kleinbohrtechnik - jeder Tag eine
neue Herausforderung

Speaker: Dipl.-Ing. (FH) Silke Goldschmidt,
WBW GmbH, Weener
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- East Anglia One - Major HDD Package
Delivery

Speaker: James Worth,
Volker Trenchless Solutions
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East Anglia One Major HDD Package — Volker Trenchless Solutions (VTS)

Introduction

East Anglia One is a new offshore windfarm off the coast of Suffolk in the UK. It is the first phase of
several phases of this wind farm to be constructed in this area. East Anglia One and East Anglia 3
are the first two phases and have power cables making their landfall at Bawdsley to the North of the
port of Harwich.

From the landfall site a 37 kilometre long cable corridor brings cables through the countryside to a
new substation to the north west of the town of Ipswich. Along with this cable route 21 locations requi-
re trenchless solutions to be installed to allow installation of the cables underneath various obstructi-
ons including rivers, railways, major roads and protected environmental areas (SSSI's). The two me-
thods employed being Horizontal Directional Drilling (HDD) and Laser Guided Auger.

148 HDD drillings were completed with 5 laser guided auger bores. Drill lengths varied from 50m long
augers to 1050m long HDD, with diameters of ducts installed varying from 32mm to 800mm. Up to 8
rigs were working at any one time, 7 days a week and at times 24 hours per day.

Scheme background

Volker Trenchless Solutions (VTS) started working on this project in 2016 with a feasibility study, later
gaining the main contract works in 2017. A detailed design phase carried out by VTS with their in
house technical team creating a suite of drawings and calculations for all 21 locations, this was follo-
wed by construction works starting in late 2017.

Design profile drawings, calculations including settlement profiles were produced as well as site spe-
cific design drawings for each of the 41 compounds and pipe layout areas.

The project was a particularly challenging scheme, the design and scope of the works evolving
through the early months of the construction phase. The site had significant ecological constraints
with several environmentally protected areas and endangered species of birds, mammals and repti-
les. Invasive plant species were present at some of the drilling locations and contaminated soils with
hazardous substances were uncovered at one of the HDD locations.

Challenges of the site

Archaeology

In addition to the environmental constraints and challenges of the site, a significant amount of ar-
chaeology was uncovered as the access routes for the cable corridor were installed, these finds de-
veloped into the largest archaeological investigation in Europe with a peak of 300 archaeologists
working on the project.
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The unpredictable nature of the cataloguing of the archaeology caused significant delays and then
uncertainty on the HDD schedule. These delays did not change the end date for the project, with VTS
employing a myriad of acceleration measures for the client to recover the lost time.

Ecology

The complexity of the ecological and environmental constraints at the site, were managed by VTS
through collaborative planning and delivery with the client's team. A full-time environmental advisor
provided by VTS assisted the project in creating and understanding management plans bespoke to
each of the drilling locations. This ensured that from the first access to a location for compound con-
struction, to the final clearance of the site, that all sensitive receptors were protected.

Detailed design drawings of each of the rig side compounds and pipe side layout areas were produ-
ced, with environmental and ecological sensitive receptors identified. Early production of these allo-
wed detailed analysis of the permits and permissions required to work in the areas required for the
works and allowed detailed discussions with stakeholders where pipe stringing crossed access rou-
tes and waterways.

The above challenge cannot be underestimated in its scale as the project coped with up to 1m of
snow fall, within short spaces of time, followed by quick thawing and multiple flooding events follo-
wing storms hitting the UK. Water runoff from the compounds was controlled and managed through
various methods to ensure no silt and contaminated water ran into the protected water courses.

Seasonal ecological constraints on the delivery schedule of the HDD’s coupled with a complex deli-
very of the follow on traditional open cut ducting installation and cable pulling, required a highly com-
plex schedule to be created and managed by VTS. Optimisation and development as the work scope
increased enabled the project to finish within the required timescales.

Mud breakout was experienced in serval locations, this was managed by bespoke action plans, pro-
duced for each site. Monitoring of areas of the site where mud breakouts could not been seen from
the ground was carried out by aerial drones.

Contaminated land & sensitive receptors

Contaminated land found at one of the sites to cross under a railway line, required development of a
site specific action plan to fully identify, contain, capture and remove from site hazardous material pri-
or to the completion of the HDD. A similar approach was taken with invasive plant species at other lo-
cations at the site.

Sensitive receptors at the site were protected with the use of vibration and noise monitoring provided
by VTS, with modelling of the effects on these receptors carried out prior to the mobilisation of the
equipment to reduce the risk.
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Optimisations

With 21 locations to be completed within the VTS scope, spread over more than 18 months, this allo-
wed optimisations in the drilling process with further improved the offering to the client. Tooling, ben-
tonite composition and additives, rig size and type of support equipment, water provisions, and duct
welding were all continually assessed by the project team, with improvements made as each of the
locations was analysed for lessons learnt and improvement which could be implemented on the next
location.

These optimisations helped ensure that drilling times at each of the sites (after the first 2 locations)
improved on the assessed periods.

Disposal of the cuttings was optimised with the identification of a local quarry and licenced disposal
site. Material excavated from this site was delivered to key drilling locations where the drilling arisings
(clay/silts) were discharged from the recycling plants. The imported material was mixed with the ari-
sings to create a product which was easily transportable and could be returned to the same site for
disposal. This avoided any material from the project going to landfill.

Water provision for the project was originally envisaged by delivered by road in tankers. This largely
due to the significant periods of time (beyond project schedule) required to acquire water abstraction
licences, and the scarcity of fresh water for drilling fluids. This situation was optimised with the identi-
fication of a series of water abstraction sites held by third parties which were able to supply significant
guantities of water to the scheme, reducing hundreds of vehicle movements.

Conclusion

The EA1 project was a significant challenge for the client and VTS to complete in extremely difficult
circumstances. It was a resounding success, with vast amounts of data gained throughout the lifetime
of the scheme, which was able to be analysed and identify many small improvements, which ensured
big gains for all parties.
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- Crossing the Odra river by a 40-inch
pipeline with a length of 1180
meters in active clay formation

- Querung der Oder mittels einer 40“-
Pipeline im HDD-Verfahren auf einer
Lange von 1180 Metern in einer
Tonformation

Speaker: Jacek Janicki,
ZRB Janicki, Gierattowice
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Crossing the Odra river by 40-inch pipeline with a lenght of 1180 meters in active
clay formation

Przekroczenie technologig HDD rzeki Odry i terenéw zalewowych wymagato od wykonawcy — firmy ZRB Janicki zastoso-
wania niestandardowych zabiegow w zakresie techniki wiercenia oraz inzynierii ptuczkowej w celu zapobiegania wybici-
om ptuczki wiertniczej na powierzchnie terenu przyrodniczo cennego objetego ochrona w ramach obszaréw NATURA
2000, dodatkowym wyzwaniem byto prowadzenie prac w warunkach zimowych. Budowa geologiczna rozpoznana w rejo-
nie przekroczenia obejmowata piaskie do gtebokosci 8 m w warstwie gérnej, natomiast na gtebokosci powyzej 8 metréw
wystepowaty twardoplastyczne ity miocehnskie o wysokim stopniu aktywnosci i pecznienia. Przed rozpoczeciem prac
zostaty wykonane badania laboratoryjne prébek itdbw w kierunku oddziatywania inhibitorow na te formacije.

Nadrzednym celem - zwtaszcza na etapie wiercenia pilotowego - byto utrzymanie prawidtowej cyrkulacji ptuczki wiert-
niczej do dystansu 1050 metréw, w zwigzku z powyzszym uzyty zostat Swider trojgryzowy o $rednicy 16 cali, natomiast
ptuczka wiertnicza na bazie suspensji itowej byta inhibitowana dwukierunkowo. Poszerzanie byto realizowane przy po-
mocy narzedzi typu Hole Opener o srednicach 28 — 42 i 52 cale z uwagi na wystepowanie w ponad 80 % dtugosci prze-
kroczenia peczniejgcych itobw twardoplastycznych. Instalacja rurociggu przebiegta bezproblemowo w czasie 12 h ze $red-
nig sitg instalacyjng na poziomie 800 kN, przy maksymalnej zarejestrowanej sile instalacyjnej 1250 kN.

Exceeding the HDD technology of the Odra River and floodplains required the contractor - ZRB Janicki to use non-stan-
dard treatments in drilling technology and drilling fluid engineering to prevent a naturally valuable area under protection
within NATURA 2000 areas from mud frack outs, an additional challenge was conducting work in winter conditions. The
geological structure identified in the area of the crossing included sand up to a depth of 8 m in the upper layer, while at a
depth of more than 8 meters there were stiff Miocene clays with a high degree of activity and swelling. Prior to the com-
mencement of the work, laboratory tests of clay samples for the effect of inhibitors on these formations were carried out.

The overarching goal - especially at the pilot drilling stage - was to maintain proper circulation of the drilling fluid up to dis-
tance of 1050 meter, therefore a tricone drill bit with a diameter of 16 inches was used, while the mud based on clay sus-
pension was twice inhibited. The widening was carried out with the help of Hole Opener tools with diameters of 28-42 and
52 inches due to the occurrence in over 80% of the length of exceeding the swelling stiff clays. The pipeline installation
went smoothly within 12 hours with an average installation force of 800 kN, with a maximum registered installation force
of 1250 kN.
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I, Board of the DCA I

Board

President:

Vice-President

Small Scale Drilling:

Vice-President

Large Scale Drilling:

Vice-President

Associate Members:

Treasurer:

Board Member:

Board Member:

Board Member:

Jorn Stoelinga
(LMR Drilling GmbH, Germany)

Marco Reinhard
(Leonhard Weiss GmbH & Co. KG,
Germany)

Atef Khemiri
(Horizontal Drilling International SA,
France)

Dr. Tim Jagulttis
(de la Motte & Partner
Ingenieurgesellschaft mbH, Germany)

Juargen Muhl
(Step Oiltools GmbH, Germany)

Marc Schnau
(x-plan Schnau Engineering, Germany)

Franz-Josef Kif3ing
(Open Grid Europe GmbH, Germany)

Scott Stone
(Visser & Smit Hanab b.v, Netherlands)

Drilling Contractors Association (DCA-Europe)
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I = ccutive Board and Office IS

General Management

Dietmar Quante
Diplom-Geologist

Executive Secretary

Email: d.quante@dca-europe.org

Office

Fabian Quante
Public Relations
Email: fabian.quante@dca-europe.org

Antje Quante

Diplom-Geologist

Member support

Email: a.quante@dca-europe.org

Claudia Katzenberger
Assistant
Email: claudia.katzenberger@dca-europe.org

Yvonne Schmitz
Assistant
Email: yvonne.schmitz@dca-europe.org

Address & Contact

Charlottenburger Allee 39, 52068 Aachen, Germany
Tel.: +49 (0) 241 - 90 19 290, Fax: +49 (0) 241 - 90 19 299
Email: dca@dca-europe.org, www.dca-europe.org
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Ordentliche Mitglieder - Regular Members

Firma - Company

ANESE SRL
Via Cavanella, 771, 30023 Concordia Sagittaria (VE), Italy
Phone: +39 (421) 769243

Web: www.anese.it

Beermann Bohrtechnik GmbH
Heinrich-Niemeyer-Str.50, 48477 Horstel-Riesenbeck, Germany
Phone: +49 (5454) 930523

Web: www.beermann.de

BLK - Bohrteam GmbH
Gewerbegebiet Sudring 2, 06632 Mertendorf OT Gorschen, Germany
Phone: +49 (34445) 70130

Web: www.blk-bohrteam.de

Bohlen & Doyen GmbH
Hauptstr. 248, 26639 Wiesmoor, Germany
Phone: +49 (4944) 94560

Web: www.bohlen-doyen.com

Bohrservice Rhein-Main Gesellschaft fiir Horizontalbohrungen mbH
Wormser Str. 100, 55294 Bodenhein, Germany
Phone: +49 (6135) 932280

Web: www.bohrservice-rhein-main.de

Bohrtechnik Briick
StralRe des Friedens 93, 14822 Briick, Germany
Phone: +49 (33844) 54620

Web: www.bohrtechnik-brueck.de

BTW Bohrtec-Teubner Wittenberg GmbH
Schatzungsstr. 22, 06886 Wittenberg, Germany
Phone: +49 (3491) 404297

Web: www.bohrtec-teubner.de

Catalana de Perforacions S.A.
Pol. Ind. "Santa Anna 1" km 4.2, 08251 Santpedor (Barcelona), Spain
Phone: +34 (93) 902932949

Web: www.catalanadeperforacions.com

China Petroleum Pipeline Bureau (CPP)
No.87 Guangyang Road, 065000 Langfang City, Hebei Province, China
Phone: +86 (316) 2171607

Web: www.cccme.org.cn

Kontaktperson - Contact

Marcello Viti
mobil: +39 (339) 7469316
E-Mail: VITI@ANESE.IT

Steffen Beermann
mobil: +49 (171) 8104438

E-Mail: steffen@beermann.de

Florian Allmich
mobil: +49 (172) 7170304

E-Mail: florian.allmich@blk-bohrteam.de

Edgar Mrotzek
mobil: +49 (170) 9132819

E-Mail: edgar.mrotzek@spie.com

Michael lliner
office: +49 (6135) 932280

E-Mail: iliner@bohrservice-rhein-main.de

Thomas Baitz
mobil: +49 (171) 7591420

E-Mail: post@bohrtechnik-brueck.de

Joachim Teubner
mobil: +49 (172) 3020968
E-Mail: btw-horizontalbohrtechnik@gmx.de

Jordi Camps Querol
office: +34 (93) 902932949

E-Mail: jcamps@catalanadeperforacions.com

Li Qinxue
office: +86 (316) 2171607

E-Mail: heruiling@cnpc.com.cn
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Ordentliche Mitglieder - Regular Members

Firma - Company

Dasenbrock Horizontalbohrtechnik GmbH
Vechtaer Marsch 9, 49377 Vechta, Germany
Phone: +49 (4441) 92870

Web: www.dasenbrock.de

Gebr. van Leeuwen Boringen B.V.
Ampereweg 17, 3442 AB Woerden, Netherlands
Phone: +31 (348) 477100

Web: www.gebr-vanleeuwen.nl

Gendry Service Location GSL
1 rue de Hongrie, 53400 Craon, France
Phone: +33 (2430) 60479

Web: www.groupegendry.com

H&E Bohrtechnik GmbH
Bollberg, Im Gewerbepark 6, 07646 Stadtroda, Germany
Phone: +49 (36428) 51330

Web: www.hue-bohrtechnik.de

H. Spiekermann Bohrtechnik GmbH
Zum Sorpetal 20-24, 57392 Schmallenberg-Winkhausen, Germany
Phone: +49 (2975) 809240

Web: www.spiekermann-bohrtechnik.de

Horizontal Drilling International SA (H.D.l.)

165 Boulevard de Valmy, 92707 Colombes Cedex, France
Phone: +33 (15760) 9321

Web: www.hdi.fr

Josef Radlinger Ingenieurbau GmbH
Josef-Radlinger-StraRe 1, 94575 Windorf, Germany
Phone: +49 (9971) 40038601

Web: www.raedlinger.com

Karl Huneke StraBen- u. Tiefbau GmbH
GroRer Stein 5, 26789 Leer, Germany
Phone: +49 (491) 92960

Web: www.huneke.de

Kollmer Bohr u. Tiefbau GmbH
Marktplatz 8, 91281 Kirchenthumbach, Germany
Phone: +49 (9647) 92030

Web: www.kollmer-bau.de

Kontaktperson - Contact

Thomas Dasenbrock

E-Mail: info@dasenbrock.de

Kor L. Mossel
mobil: +31 (622) 975781

E-Mail: k.mossel@gvlboringen.com

Jeremie Gendry
office: +33 (2430) 60479

E-Mail: eremie.gendry@groupegendry.com

Thomas Heidler
mobil: +49 (171) 6378616
E-Mail: t.heidler@hue-bohrtechnik.de

Christof Spiekermann
mobil: +49 (175) 5948043

E-Mail: info@spiekermann-bohrtechnik.de

Atef Khemiri
mobil: +33 (685) 523562
E-Mail: Atef. KHEMIRI@hdi.fr

Andreas Schénberger
mobil: +49 (170) 5655616

E-Mail: andreas.schoenberger@raedlinger.com

Mathias Menninga
mobil: +49 (170) 9025539

E-Mail: m.menninga@huneke.de

Stephan Kohl
office: +49 (9647) 92030
E-Mail: stephan.kohl@kollmer-bau.de
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Ordentliche Mitglieder - Regular Members

Firma - Company

Kroiss Bohrtechnik GmbH
Unterradlsbach 6, 94439 Rossbach, Germany
Phone: +49 (8564) 96110

Web: www.kroiss-web.de

LEONHARD WEISS GmbH & Co. KG
Paul-Ehrlich-StraRRe 2, 71229 Leonberg-Hofingen, Germany
Phone: +49 (7152) 901400

Web: www.leonhard-weiss.de

LMR Drilling GmbH
Ammerlander Heerstr. 368, 26129 Oldenburg, Germany
Phone: +49 (441) 971910

Web: www.Imr-drilling.de

LUBA Leitungsbau GmbH
RaiffeisenstraBe 2, 31275 Lehrte, Germany
Phone: +49 (5132) 869961

Web: www.lueba.de

Max Streicher GmbH & Co. KG
Schwaigerbreite 17, 94469 Deggendorf, Germany
Phone: +49 (991) 3300

Web: www.streicher-bau.de

Max Wild GmbH
Leutkircher Str. 22, 88450 Berkheim, Germany
Phone: +49 (8395) 9200

Web: www.maxwild.com

Meischen Leitungsbau GmbH
Huntloser Str. 4-8, 27801 Neerstedt, Germany
Phone: +49 (4432) 94840

Web: www.meischen.de

MTS GmbH
Quitzerower Weg 13c, 17109 Demmin, Germany
Phone: +49 (3998) 27410

Web: www.mts-demmin.de

NWR Bohrtechnik GmbH
Deutschlandschachtstr. 16, 09376 Oelsnitz/Erzg., Germany
Phone: +49 (37298) 301250

Web: www.nwr-bohrtechnik.de

Kontaktperson - Contact

Roland Kroiss
mobil: +49 (151) 19000011

E-Mail: roland.kroiss@kroiss-web.de

Marco Reinhard
mobil: +49 (152)28861686

E-Mail: m.reinhard@leonhard-weiss.com

Jorn Stoelinga
mobil: +49 (151) 14226295

E-Mail: jorn.stoelinga@Imr-drilling.de

Andreas Ahmann
mobil: +49 (172) 6220075

E-Mail: andreas.ahmann@imd-gmbh.net

Thorsten Kaas
office: +49 (991) 330189

E-Mail: thorsten.kaas@streicher.de

Christian Wild
office: +49 (8395) 920174

E-Mail: cwild@maxwild.com

Bernd Packebusch
mobil: +49 (151) 18817689

E-Mail: bernd.packebusch@meischen.de

Bodo Jordan
mobil: +49 (171) 7705801

E-Mail: Jordan@mts-demmin.de

Thomas Winter
mobil: +49 (176) 13012501

E-Mail: t.winter@nwr-bohrtechnik.de
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Ordentliche Mitglieder - Regular Members

Firma - Company

Otto Schroder Tiefbaugesellschaft mbH
Am Vogelsang 9-11, 29640 Schneverdingen, Germany
Phone: +49 (5193) 8090

Web: www.schroeder-tiefbau.de

Otto Schubert GmbH
Gausebrink 41, 48607 Ochtrup, Germany
Phone: +49 (2553) 93570

Web: www.schubert-rohr.de

PGM-Tiefbau GmbH
In der Schweiz 12, 64686 Lautertal, Germany
Phone: +49 (6254) 5049290

Web: www.pgm-tiefbau.de

PPI Chrobok S.A.
Kowola 11, 43-220 Bojszowy Nowe, Poland
Phone: +48 (32) 2189888

Web: www.chrobok.com.pl

RTH Rohr- und Tiefbau Hoya GmbH
Hertzstr. 2-4, 27318 Hoya/Weser, Germany
Phone: +49 (4251) 93300

Web: www.rth.de

S & V Tiefbautechnik GmbH
Am Vogelsang 9-11, 29640 Schneverdingen, Germany
Phone: +49 (5193) 80980

Web: www.s-v-tiefbau.de

Schulte-Perk GmbH
Hauptstrasse 652, 26683 Striicklingen, Germany
Phone: +49 (4498) 708430

Web: www.schulte-perk.de

Thomsen Bohrtechnik GmbH & Co. KG
Am Miihlenberg 5, 18059 Ziesendorf, Germany
Phone: +49 (39854) 63932

Web: www.thomsen-bohrtechnik.de

Tief- und Rohrleitungsbau Wilhelm Wahler GmbH

Im Speckenfeld 3a, 27639 Wuster Nordseekiiste, Germany

Phone: +49 (4742) 929740

Web: www.waehler.de

Kontaktperson - Contact

Detlef Busch
mobil: +49 (170) 5755250

E-Mail: info@schroeder-tiefbau.de

Werner Scheipers
mobil: +49 (171) 7613214

E-Mail: w.scheipers@schubert-rohr.de

Gerhard Moritz
mobil: +49 (151) 64623135

E-Mail: g.moritz@pgm-tiefbau.de

Marcin Firkowski
office: +48 (592) 564140

E-Mail: marcin.firkowski@chrobok.com.pl

Sven Behrmann
mobil: +49 (162) 2393340

E-Mail: sven.behrmann@rth.de

Holger Vorwerk
mobil: +49 (171) 2045174

E-Mail: vorwerk@s-v-tiefbau.de

Magnus Perk
mobil: +49 (162) 1040310

E-Mail: m.perk@schulte-perk.de

Ralf Querhammer
mobil: +49 (160) 7073505

E-Mail: info@thomsen-bohrtechnik.de

Michael Fredrich
mobil: +49 (162) 9698696

E-Mail: michael.fredrich@waehler.de
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Ordentliche Mitglieder - Regular Members

Firma - Company

UAB "Dividus"
Girios str. 10-1, LT-54307 Giraité, Kauno r., Lithuania
Phone: +37 (0608) 56053

Web: www.dividus.It

Visser & Smit Hanab bv
Postfach 305, 3350 AH Papendrecht, Netherlands
Phone: +31 (78) 6417222

Web: www.vshanabdrilling.nl

Wadle Bauunternehmung GmbH
Oskar-von-Miller-StraRe 8, 84051 Essenbach/Altheim, Germany
Phone: +49 (8703) 93980

Web: www.wadle.de

Watterodt Bohrtechnik GmbH
Alte StraRe 356a, 99765 Gorsbach, Germany
Phone: +49 (36333) 60687

Web: www.watterodtbau.de

WBW GmbH
Kleiner Bollen 1, 26826 Weener, Germany
Phone: +49 (4951) 950300

Web: www.wbw-weener.de

WMZ Bohrtechnik GmbH & Co.KG
Mihlstr. 3, 89353 Glott, Germany
Phone: +49 (9076) 958608

Web: www.wmz-bohrtechnik.de

ZRB Janicki
Ligonia 4, 44-186 Gieraltowice, Poland
Phone: +48 (32) 2353094

Web: www.janicki.com.pl

Kontaktperson - Contact

Baziulis Vytautas
office: +37 (0608) 56053
E-Mail: Vytautas@dividus.LT

Scott Stone
mobil: +44 (7973)196567

E-Mail: s.stone@vshanab.nl

Rainer Rothenaicher
mobil: +49 (151) 72110291

E-Mail: r.rothenaicher@wadle.de

Reimond Watterodt
mobil: +49 (171) 2679427

E-Mail: watterodtbau@t-online.de

Silke Goldschmidt
mobil: +49 (151)15272296

E-Mail: s.goldschmidt@wbw-weener.de

Johannes Heidel
mobil: +49 (172) 6470660
E-Mail: j.heidel@heidel-gloett.de

Jacek Janicki
mobil: +48 (501) 097112

E-Mail: janicki@home.pl
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Adviesbureau Schrijvers b.v.
Hockeypad 41, 3223 EE Heelevoetsluis, Netherlands
Phone: +31 (620) 427834

Web: www.schrijvers.nl

AMC Europe GmbH
KonigsstraBe 39, 26180 Rastede, Germany
Phone: +49 (4402) 69500

Web: www.amcmud.com

American Augers, Inc.
PO Box 814, 44287 West Salem, Ohio, USA
Phone: +1 (419) 8697107

Web: www.americanaugers.com

Berufsforderungswerk des Rohrleitungsbauverbandes GmbH (brbv)

Marienburger Str. 15, 50968 Kéln, Germany
Phone: +49 (221) 3766852

Web: www.brbv.de

BKP Berolina Polyester GmbH & Co. KG
Heidering 28, 16727 Velten, Germany
Phone: +49 (3304) 2088100

Web: www.bkp-berolina.de

Bohrmeisterschule Celle
Breite Str.1 C, 29221 Celle, Germany
Phone: +49 (5141) 991690

Web: www.bohrmeisterschule.de

Boretech Holland b.v.
Industrieweg 36 B, 2382 NW Zoeterwoude, Netherlands
Phone: +31 (7154) 17365

Web: www.boretech.nl

Brownline b.v.
Duurzaamheidsring 180, 4231 EX Meerkerk, Netherlands
Phone: +31 (183) 353824

Web: www.drillguide.com

Cebo Holland B.V.
Westerduinweg 1, 1976 BV Ijmuiden, Netherlands
Phone: +31 (255) 546262

Web: www.cebo.com

Cetco - Poland
Korpele 13a - Strefa, 12-100 Szczytno, Poland
Phone: +48 (89) 6247300

Web: www.cetco.pl

Kontaktperson - Contact

Kees Schrijvers

E-Mail: kees@schrijvers.nl

Henning Soker
mobil: +49 (171) 1656875

E-Mail: henning.soeker@imdexlimited.com

Dominique Huc
mobil: +33 (610) 304487

E-Mail: dhuc@americanaugers.com

Dieter Hesselmann
office: +49 (221) 3766849

E-Mail: hesselmann@brbv.de

Ralf Odenwald
office: +49 (3304) 2088100
E-Mail: info@bkp-berolina.de

Dr. Udo Grossmann
mobil: +49 (170) 8021686

E-Mail: udo.grossmann@bohrmeisterschule.de

J.J. Zitman
office: +31 (7154) 17365
E-Mail: jan@boretech.nl

Hans Blok
mobil: +31 (613) 960481
E-Mail: h.blok@drillguide.com

Fred Blomsma
mobil: +31 (065) 1553286

E-Mail: fred.blomsma@cebo.com

Krzysztof Gaszcz
mobil: +48 (668) 892510

E-Mail: Krzysztof.Gaszcz@mineralstech.com
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Clariant Produkte (Deutschland) GmbH
Ostenrieder Str. 15, 85368 Moosburg, Germany
Phone: +49 (8761) 82378

Web: www.clariant.com

de la Motte & Partner Ingenieurgesellschaft mbH
Birkenweg 11, 21465 Reinbek, Germany
Phone: +49 (40) 21116590

Web: www.delamotte-partner.de

Deltares
Postbus 177, 2600 MH Delft, Netherlands
Phone: +31 (88) 3357354

Web: www.deltares.nl

Deme Offshore Holding NV

Haven 1025 - Scheldedijk 30, B-2070 Zwijndrecht, Belgium

Phone: +32 (3) 2505211

Web: www.deme-group.com/demeoffshore

DENSO GmbH
Felderstr. 24, 51371 Leverkusen, Germany
Phone: +49 (214) 26020

Web: www.denso.de

Derrick Equipment Company
15630 Export Plaza Dr., TX 77032 Houston, USA
Phone: +1 (281) 5903003

Web: www.derrickequipment.com

Digital Control GmbH
Briickenstr. 2, 97828 Marktheidenfeld, Germany
Phone:

Web: www.Digital-Control.com

Ditch Witch - EMEA
Calle El Pla, 130, 08980 Sant Feliu de Llobregat, Spain
Phone: +34 (9363) 27344

Web: www.ditchwitch.com

Dr. Donié Geo-Consult GmbH
Am Hang 3, 76307 Karlsbad, Germany
Phone: +49 (7202) 941680

Web: www.donie-geo-consult.de

Dr.-Ing. Veenker Ingenieurgesellschaft mbH
Heiligen GeiststraRe 19, 30173 Hannover, Germany
Phone: +49 (511) 284990

Web: www.veenkergmbh.de

Kontaktperson - Contact

Joseph Heilmeier
mobil: +49 (171) 5528804

E-Mail: joseph.heilmeier@clariant.com

Dr. Tim Jaguttis
mobil: +44 (172) 4511911

E-Mail: t.jaguttis@delamotte-partner.de

Dr. Henk M.G. Kruse
office: +31 (88) 3357354

E-Mail: henk.kruse@deltares.nl

Jan Jacobs
office: +32 (3) 2505311
E-Mail: HSS@dredging.com

Dr. Thomas Loffler
mobil: +49 (171) 7711178
E-Mail: loeffler@denso.de

Ben Clark
mobil: +1 (713) 3034838

E-Mail: bhclark@derrickequipment.com

Roger Dietz
mobil: +49 (175) 4056647

E-Mail: rogerd@digital-control.com

Brian Jorgensen
mobil: +34 (6274) 72075

E-Mail: bjorgensen@ditchwitch-bcn.com

Dr. Christoph Donié
mobil: +49 (172) 7220150

E-Mail: cd@donie-geo-consult.de

Jorg Himmerich
mobil: +49 (170) 5418453

E-Mail: joerg.himmerich@veenkergmbh.de

Seite 2 von 8

www.dca-europe.org

update: 08.10.2019



21

22

23

24

25

26

27

28

29

30

Aufierordentliche Mitglieder - Associate Members

Firma - Company

DVGW CERT GmbH
Josef-Wirmer-Str. 1-3, 53123 Bonn, Germany
Phone: +49 (228) 9188866

Web: www.dvgw-cert.com

ECB GEO PROJECT GmbH
Herbert-Bayer-Str. 6, 13086 Berlin, Germany
Phone: +49 (30) 4790860

Web: www.ecbgmbh.de

egeplast International GmbH
Robert-Bosch-Str. 7, 48268 Greven, Germany
Phone: +49 (2575) 97100

Web: www.egeplast.de

Epiroc Deutschland GmbH
Helenen Str. 149, 45141 Essen, Germany
Phone: +49 (201) 246780

Web: www.epiroc.de

FMBE GmbH
Gerwigstr. 4, 76437 Rastatt, Germany
Phone: +49 (721) 90999500

Web: www.fmb-e.de

FOREXI
9 rue du Petit Chatelier, 44300 Nantes, France
Phone: +33 (240) 525840

Web: www.forexi.com

geo-log Ingenieurgesellschaft mbH
Am Hafen 14, 38112 Braunschweig, Germany
Phone: +49 (531) 700960

Web: www.geo-log.de

GP Gerd Paulisch
Fuchsweg 13, 17036 Neubrandenburg, Germany
Phone: +49 (395) 57188951

Web: www.gp-kunststoff.de

GWG Grevenbroich GmbH
NordstraRe 36, 41515 Grevenbroich, Germany
Phone: +49 (2181) 65058000

Web: www.gwg-grevenbroich.de

Hamburger Stadtentwdasserung ein Unternehmen von Hamburg Wasser
Billhorner Deich 2, 20539 Hamburg, Germany
Phone: +49 (40) 78882222

Web: www.Hamburgwasser.de

Kontaktperson - Contact

Gabriele Schmidt
mobil: +49 (172) 7852453

E-Mail: schmidt@dvgw-cert.com

Wolfgang Ohm
mobil: +49 (170) 2492940
E-Mail: w.ohm@ecbgmbh.de

Martin Schardt
mobil: + 49 (176) 14971093
E-Mail: Martin.Schardt@egeplast.de

Dieter Ko
mobil: +49 (201) 24678273

E-Mail: dieter.koss@epiroc.com

Gregor Schiitze
mobil: +49 (173) 3425304

E-Mail: Gregor.Schuetze @FMB-E.de

Dominique Feldmann
mobil: +33 (608) 560411

E-Mail: dfeldmann@forexi.com

Axel Oppermann
mobil: +49 (172) 5424573

E-Mail: a.oppermann@geo-log.de

Gerd Paulisch
mobil: +49 (176) 14290620

E-Mail: info@gp-kunststoff.de

Willi Peitz
office: +49 (2181) 65058000

E-Mail: willi.peitz@gwg-grevenbroich.de

Roland Stutzki
mobil: +49 (160) 90518492

E-Mail: roland.stutzki@hamburgwasser.de
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Heads Sp. Zo.o.
ul. Piastowska 21, 30-065 Krakow, Poland
Phone: +48 (12) 2690568

Web: www.heads.com.pl

Hermann Kahnenbley Lohnunternehmen
DieselstralRe 2, 21423 Winsen (Luhe), Germany
Phone: +49 (40) 7687373

Web: www.kahnenbley.de

Herrenknecht AG
Schlehenweg 2, 77963 Schwanau, Germany
Phone: +49 (7824) 7878

Web: www.herrenknecht.de

IBNi Ingenieurbiiro Nickel GmbH
Logebachstr. 4, 53604 Bad Honnef, Germany
Phone: +49 (2224) 97330

Web: www.ibni.de

IBZ Neubauer GmbH & Co. KG
Am Waldstadion 3, 07937 Zeulenroda - Triebes, Germany
Phone: +49 (36628) 58030

Web: www.ibz-neubauer.de

Ingenieurbiiro Weishaupt
Forstgener Str. 42, 04668 Grimma OT Kdssern, Germany
Phone: +49 (343) 7707500

Web: www.ib-weishaupt.de

Inrock International LTD

Unit 3, St. Josephs Business Park Hove, BN37HG Hove, U.K.

Phone: +44 (1273) 381001

Web: www.inrock.com

International Drilling Services LTD
Carrwood Road, S41 9QB Chesterfield, U.K.
Phone: +44 (1246) 269911

Web: www.idsuk.com

J.T.Miller LLC
PO Box 2098, Conroe, Texas 77305, USA
Phone: +1 (936) 4472929

Web: www.jtmillerlic.com

John Lawrie Tubulars
15555 Miller Road 1, Houston, TX 77049, USA
Phone: +1 (281) 4567100

Web: www.jltubulars.com

Kontaktperson - Contact

Krzysztof Czudec
mobil: +48 (122) 690568

E-Mail: krzysztof@heads.com.pl

Hermann Kahnenbley
mobil: +49 (175) 2226666
E-Mail: info@kahnenbley.de

Michael Lubberger
mobil: +49 (171) 8528639

E-Mail: lubberger.michael@herrenknecht.de

Werner Limbach
mobil: +49 (173) 3115171
E-Mail: limbach@ibni.de

Sebastian Hoppe
mobil: +49 (160) 8818293

E-Mail: hoppe@ibz-neubauer.de

Andreas Weishaupt
mobil: +49 (172) 3406297
E-Mail: Andreas.Weishaupt@ib-weishaupt.de

David Lewis
mobil: +44 (771) 3648562
E-Mail: David@inrock.co.uk

Chris Smillie

E-Mail: chris.smillie@idsuk.com

Grady Bell
mobil: +1 (713) 8162349

E-Mail: grady.bell@jtmillerllc.com

Lisa Vauter
mobil: +1 (832) 4238979

E-Mail: lisa@jl-mail.com
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Kabelwerk Eupen AG
MalmedyerstraRe 9, B-4700 Eupen, Belgium
Phone: +32 (87) 597700

Web: www.eupen.com

L-Team Baumaschinen GmbH
Wernershof 1, 63691 Ranstadt, Germany
Phone: +49 (6041) 963690

Web: www.I-team-baumaschinen.de

Mannesmann Line Pipe GmbH
In der Steinwiese 31, 57074 Siegen, Germany
Phone: +49 (271) 6910

Web: www.mannesmann-linepipe.com

MOLL-prd GmbH & Co. KG
Weststr.2, 57392 Schmallenberg, Germany
Phone: +49 (2972) 978430

Web: www.moll-prd.com

N.V. Nederlands Gasunie
Postbus 19, 9700 MA Groningen, Netherlands
Phone: +31 (50) 5219111

Web: www.gasunie.nl

NEPTCO Inc.
30 Hamlet Street, Pawtucket, R.l. 02861, USA
Phone: +1 (401) 5251859

Web: www.trace-safe.com

NET-TEC Dienstleistungen fiir Netze
Bouché StraRe 12, 12435 Berlin, Germany
Phone: +49 (30) 857491200

Web: www.net-tec-ingenieure.de

Netzgesellschaft Diisseldorf mbH
Hoherweg 200, 40233 Diisseldorf, Germany
Phone: +49 (211) 8210

Web: www.netz-duesseldorf.de.de

Normag

Aengwirderweg 57, 8449 BA Terband-Heerenveen, Netherlands

Phone: +31 (513) 657209

Web: www.normag.nl

Open Grid Europe GmbH
Kallenbergstr. 5, 45141 Essen, Germany
Phone: +49 (201) 364200

Web: www.open-grid-europe.com

Kontaktperson - Contact

Marc Emonts
mobil: +32 (473) 657085

E-Mail: marc_emonts@eupen.com

Nicole Laubach
mobil: +49 (177) 7975416

E-Mail: n.laubach@I-team-baumaschinen.de

Thorsten Schmidt
mobil: +49 (151) 53828465

E-Mail: thorsten.schmidt@mannesmann.com

Philipp Dick
mobil: +49 (162) 4402744

E-Mail: pdick@moll-prd.com

H. J. Brink
office: +31 (50) 5212177

E-Mail: H.J.Brink@gasunie.nl

Joe Sylvia
office: +1 (401) 5251859

E-Mail: jsylvia@chasecorp.com

Frank Heinrich
mobil: +49 (151) 12708154

E-Mail: heinrich@net-tec-ingenieure.de

Tim Schiirmanns
mobil: +49 (170) 6345512

E-Mail: tschuermanns@netz-duesseldorf.de

Raymond Petiet
office: +31 (6) 27878131

E-Mail: r.petiet@normag.nl

Franz-Josef Kiing
mobil: +49 (172) 2605120

E-Mail: franz-josef.kissing@open-grid-europe.com
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Optimum Trenchless Engineering

12 rue Georges Blandon, 78430 Louveciennes, France

Phone: +33 (139) 218868

Web: www.optimum-te.fr

Phrikolat Drilling Specialties GmbH
Reisertstr. 24, 53773 Hennef, Germany
Phone: +49 (2242) 933920

Web: www.phrikolat.de

Prime Drilling GmbH
Ludwig-Erhard-Str. 4, 57482 Wenden, Germany
Phone: +49 (2762) 930960

Web: www.prime-drilling.de

Prime Horizontal
Salland 3, 1948 RE Beverwijk, Netherlands
Phone: +31 (251) 271790

Web: www.primehorizontal.com

Reduct Pipeline Mapping Systems
Molenberglei 42, B-2627 Schelle, Belgium
Phone: +32 (3) 4517739

Web: www.ductrunner.com

ROE
ul. Leszczynowa 11/6, 30-211 Krakow, Poland
Phone: +48 (601) 717600

Web: www.robertosikowicz.com

Rohrleitungsbauverband e.V.
Marienburgerstr. 15, 50968 Koln, Germany
Phone: +49 (221) 3766852

Web: www.rohrleitungsbauverband.de

Sachverstandigenbiiro Landesberger

Am Wasserbogen 82, 82166 Grafeling, Germany
Phone: +49 (173) 6686091

Web:

Schauenburg MAB GmbH
Weseler Str. 35, 45478 Mihlheim-Ruhr, Germany
Phone: +49 (170) 6374805

Web: www.schauenburg-mab.com

Sharewell
21315 W Hardy Rd., 77073 Houston, Tx, USA
Phone: +1 (281) 2882560

Web: www.sharewellhdd.com

Kontaktperson - Contact

Francois Gandard
mobil: +33 (6) 30799151

E-Mail: francois@optimum-te.fr

Irmhild Lauter
mobil: +49 (172) 9569728
E-Mail: i.lauter@phrikolat.de

Sebastian Wurm
office: +49 (2762) 9309640

E-Mail: sebastian.wurm@prime-drilling.de

Simon Andrew Kench
office: +31 (251) 271790

E-Mail: simon.kench@primehorizontal.com

Otto Ballintijn
mobil: +32 (486) 633593

E-Mail: otto.ballintijn@reduct.net

Robert Osikowicz
mobil: +48 (601) 717600

E-Mail: roe@robertosikowicz.com

Dieter Hesselmann
office: +49 (221) 3766852

E-Mail: hesselmann@rbv-koeln.de

Norbert Landesberger
office: +49 (173) 6686091

E-Mail: n.landesberger@gmx.de

Matthias Unger
mobil: +49 (163) 3800367

E-Mail: m.unger@schauenburg-mab.com

Dan Billig
mobil: +31 (612)100545
E-Mail: dbillig@sharewellhdd.com
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

SiteTec B.V.

Molenvliet 28, 3961 MV Wijk bij Duurstede, Netherlands

Phone: +31 (3435) 95400

Web: www.sitetec.nl

Spibo Spielhoff - Bohrwerkzeuge GmbH
Zum Duiker 18, 44579 Castrop-Rauxel, Germany
Phone: +49 (2305) 9679488

Web: www.spibo-bohrwerkzeuge.de

SST Prof. Dr.-Ing. Stoll & Partner Ingenieurgesellschaft mbH
Charlottenburger Allee 39, 52068 Aachen, Germany

Phone: +49 (241) 160000

Web: www.sst-consult.de

Steffel KKS GmbH
Im Bulloh 6, 29331 Lachendorf, Germany
Phone: +49 (5145) 9891200

Web: www.steffel.com

Step Oiltools GmbH

Bockhorner Weg 6, 29683 Bad Fallingbostel, Germany

Phone: +49 (5162) 98580

Web: www.stepoiltools.com

TDC International AG
Alpenstrale 6, 6004 Luzern, Switzerland
Phone: +41 (41) 4188207

Web: www.tdc-int.com

TenneT TSO GmbH
Bernecker Str. 70, 95448 Bayreuth, Germany
Phone: +49 (921) 507400

Web: www.tennet.eu

Tiger Trading, Inc.

88 La Mirada Dr, 77356 Montgomery, Texas, USA
Phone: +1 (936) 4418877

Web:

Tracto-Technik GmbH & Co. KG
Paul-Schmidt-Str. 2, 57368 Lennestadt, Germany
Phone: +49 (2723) 8080

Web: www.tracto-technik.de

Transco Downhole Drilling Tools GmbH
Wernerusstr. 22, 29227 Celle, Germany
Phone: +49 (160) 97949918

Web: www.transco.com

Kontaktperson - Contact

Corné Willemsen
mobil: +31 (653) 673315
E-Mail: Corne@SiteTec.nl

Abdelelah Mazid
mobil: +49 (162) 3987355
E-Mail: amazid@spibo.de

Dr. Fritz Schwarzkopp
mobil: +49 (171) 4780718

E-Mail: f.schwarzkopp@sst-consult.de

Axel Fischer
mobil: +49 (151) 44149111

E-Mail: axel.fischer@steffel.com

Jirgen Muhl
mobil: +49 (172) 4512108

E-Mail: Juergenmuhl@stepoiltools.com

Wolf Schrader
office: +41 (41) 798192274

E-Mail: wolf.schrader@tdc-int.com

Ronald Siebel
mobil: +49 (151) 44045816

E-Mail: ronald.siebel@tennet.eu

Thorn C. Huffman
mobil: +1 (713) 2017325

E-Mail: thorn@tigertrading.net

Burkhard Rarbach
mobil: +49 (170) 8524134

E-Mail: burkhard.rarbach@tracto-technik.de

Dirk Mller
mobil: +49 (160) 97949918

E-Mail: dm@transcomfg.com
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Aufierordentliche Mitglieder - Associate Members

Firma - Company

Vacuworx Europe
Breukersweg 2D, 7471 ST Goor, Netherlands
Phone: +31 113 568932

Web: www.vacuworx.com

Vermeer
Nijverheidsstraat 20, 4458 AV 's-Heer Arendskerke, Netherlands
Phone: +31 (113) 272700

Web: www.vermeer.com

Vermeer Deutschland GmbH
BauhofstralRe 10a, 90571 Schwaig b. Nurnberg, Germany
Phone: +49 (911) 540140

Web: www.vermeer.de

Westnetz GmbH
Florianstr. 15-21, 44139 Dortmund, Germany
Phone: +49 (231) 4380

Web: www.westnetz.de

Westnetz GmbH
Regionalzentrum Sieg, Friedrichstr. 60, 57072 Siegen, Germany
Phone: +49 (231) 4380

Web: www.westnetz.de

x-plan schnau engineering
Schafdrift 26, 26605 Aurich, Germany
Phone: +49 (4941) 9236580

Web: www.x-plan-schnau.de

Kontaktperson - Contact

Rob Verwilligen
office: +31 (113) 568932

E-Mail: robv@vacuworx.com

Renzo Chirulli
mobil: +31 (629) 727689

E-Mail: cvandendries@vermeer.com

Franz Kissling
mobil: +41 (796) 908877

E-Mail: franz.kissling@vermeer.ch

Stephan Birtner
mobil: +49 (152) 59604616

E-Mail: stephan.birtner@westnetz.de

Stephan Birtner
mobil: +49 (152) 59604616

E-Mail: stephan.birtner@westnetz.de

Marc Schnau
mobil: +49 (175) 9350860

E-Mail: mail@x-plan-schnau.de
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Ehrenmitglieder - Honorary Members

Johannes A. Ringers
private: +31 (78) 6417207

E-Mail: hringers@wxs.nl

Hermann Liibbers
private: +49 (4961) 768147
E-Mail: luebbers.h@t-online.de
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Members application

DCA Members application

Application form
If you want to become a member of the Drilling Contractors Association (DCA), please complete the

application form and return it to our office. The board decides on the admission of candidates and
their classification into member groups on a case-by-case basis (see scale of fees).

Please enclose the following documents with the application form for DCA membership (exception:
personal members®):

] Regular Members (HDD Companies):

Number of HDD drilling rigs: Sum of all pulling forces: KN
® Two reference letters from clients
®  |nformation on the system of quality management
: A list of the projects of the last 3 years

A brochure of your company and if possible your last published annual report.

[l Associate Members (Supplier, clients, engineering companies,

personal members* etc.):

® Number of persons employed by the company

® |nformation on the system of quality management

B A brief description of the achievements, projects and other activities of the last 3 years
® A brochure of your company and if possible your last published annual report.

Company:

Area of business:

Address:

Web:

Representative:

Phone/Email:

Date: Signature:

Drilling Contractors Association (DCA-Europe)

Dipl.-Geol. Antje Quante

Charlottenburger Allee 39, 52068 Aachen, Germany

Phone: +49(0) 241-9019 290; Fax -299: Email: a.quante@dca-europe.org
Web: www.dca-euope.org




DCA - Scale of fees

DCA - Scale of fees

Every natural or legal person who is willing to promote the objectives of the association can become
a member. The board decides on the membership after receipt of a request in written form.

Regular Members

Regular members are legal or natural persons who professionally execute horizontal directional
drillings with their own equipment.

Associate Members

Associate members are legal or natural persons who are willing to promote the aims of the
association but do not execute horizontal directional drillings themselves. An associate member who
starts to execute horizontal directional drillings during his membership becomes a regular member.
There are no differences between regular and associate members in terms of obligations and rights.

Setting membership fees

Regular Members (Drilling Companies):

The membership fee for drilling companies is set on the basis of the sum of the pulling forces of the
HDD drilling equipment owned by the company. The applicant has to indicate the sum of the pulling
forces in the application form. After an application is filed, the board decides on the final
classification into a contribution group. Any changes have to be reported to the DCA immediately.
The fee is then adapted accordingly.

Group 1: Sum of all pulling forces < 1,000 KN 1.050,00 €
Group 2: Sum of all pulling forces > 1,000 < 2,500 KN 2.100,00 €
Group 3: Sum of all pulling forces > 2,500 KN 3.150,00 €

Associate Members (Supplier, clients, consulting companies, personal members etc.):

The membership fee for associate members is calculated on the basis of the number of persons
employed by the company, whereas the size of the parent company is in each case taken account
of. Any changes have to be reported to the DCA immediately. Persons who have been active in the
HDD industry or whose membership appears suitable for the association's purpose for other reasons
(e.g. representatives from science, research or authorities) may be accepted as associate members
(personal member). They have no active and passive right to vote.

Group 1: Number of employees <5 840.00 €
Group 2: Number of employees 5<50 1,050.00 €
Group 3: Number of employees 50 <200 1,320.00 €
Group 4: Number of employees > 200 1,580.00 €
Group 5: Personal members 100.00 €

For further information please contact us at our office in Aachen (+49 (0) 241 — 90 19 290) or visit
our homepage www.dca-europe.org.




DCA-Mitgliedsantrag

DCA-Mitgliedsantrag

Falls Sie Mitglied im Verband Guteschutz Horizontalbohrungen e.V. (DCA) werden mdchten, senden
Sie bitte dieses Antragsformular ausgefillt an die unten angegebene Adresse zurlick. Der Vorstand
entscheidet hierbei im Einzelfall Gber die Aufnahme und die Einstufung in die jeweilige Mitglieder-
gruppe (siehe Angaben in der Beitragsordnung).

Folgende Unterlagen missen den Antragen auf ordentliche bzw. auflRerordentliche Mitgliedschaft
beigelegt werden (Ausnahme: Personliche Mitglieder™):

|:| Ordentliche Mitglieder (HDD-Bohrfirmen):

® Anzahl der HDD-Bohrgerate : Summe aller Zugkréfte: in KN

Vorlage von mindestens zwei aktuellen Referenzschreiben von Auftraggebern
Angaben zum Qualitdtsmanagementsystem

Eine Liste der Projekte der letzten 3 Jahre

Ein Prospekt Ihrer Firma und, falls mdglich, Ihr zuletzt veréffentlichter Jahresbericht.

|:| AuBerordentliche Mitglieder (Zulieferindustrie, Auftraggeber, Planer,
Sachverstandige, Personliche Mitglieder* etc.):

® Anzahl der Beschaftigten im Unternehmen Mitarbeiter

u Angaben zum Qualitdtsmanagementsystem

® Fine kurze Beschreibung der Leistungen, Projekte und sonstigen Aktivitaten der letzten 3 Jahre
® Ein Prospekt Ihrer Firma und, falls mdglich, Ihr zuletzt veréffentlichter Jahresbericht.

Firma:

Branche:

Anschrift:

Web:

Vertreter:

Telefon/Email:

Datum: Unterschrift:

Verband Guteschutz Horizontalbohrungen e.V. (DCA)

Dipl.-Geol. Antje Quante

52068 Aachen - Charlottenburger Allee 39

Tel.: +49 (0) 241-9019 290; Fax -299; eMail: a.quante@dca-europe.org
Web: www.dca-europe.org




DCA-Beitragsordnung

DCA-Beitragsordnung

Mitglied des Vereins kann jede natiirliche oder jede juristische Person werden, die gewillt ist, den
Vereinszweck zu férdern. Uber die Aufnahme entscheidet der Vorstand nach schriftlichem Antrag.

Ordentliche Mitglieder

Ordentliche Mitglieder sind juristische Personen oder natlrliche Personen, die gewerblich
Horizontalbohrungen mit ihren eigenen Bohrgeraten herstellen.

AuBerordentliche Mitglieder

AuRerordentliche Mitglieder sind juristische oder natirliche Personen, die gewillt sind, den
Vereinszweck zu fordern, jedoch selbst keine Horizontalbohrungen erstellen. Ein
aulderordentliches Mitglied, das nach seinem Vereinsbeitritt gewerblich Horizontalbohrungen
durchfihrt, wird dadurch zum ordentlichen Mitglied. Unterschiede innerhalb der Pflichten bzw.
Rechte zwischen ordentlichen und aul3erordentlichen Mitgliedern gibt es nicht.

Festlegung der Mitgliedsbeitrage

Ordentliche Mitglieder (HDD-Bohrfirmen):

Die Festlegung der Mitgliedsbeitrage fir ordentliche Mitglieder erfolgt anhand der Summe der
Zugkrafte der im Unternehmen vorhandenen HDD-Bohrgerate. Der Antragsteller hat die Summe
der Zugkrafte bei Antragstellung anzugeben. Etwaige Anderungen sind dem DCA-Vorstand
umgehend anzuzeigen. Der Beitrag wird dann entsprechend angepasst.

Gruppe 1: Summe aller Zugkrafte <1.000 KN 1.050,00 €
Gruppe 2: Summe aller Zugkréafte > 1000 < 2.500 KN 2.100,00 €
Gruppe 3: Summe aller Zugkréafte > 2.500 KN 3.150,00 €

AuBerordentliche Mitglieder (Zulieferindustrie, Auftraggeber, Planungsbiiros,
Sachverstandige, Personliche Mitglieder etc. ):

Die Festlegung der Mitgliedsbeitrdge der auferordentlichen Mitglieder erfolgt anhand der Anzahl
der Beschaftigten in einem Unternehmen, wobei jeweils die GréRe der Muttergesellschaft zu
Grunde gelegt wird. Etwaige Anderungen sind dem DCA-Vorstand umgehend anzuzeigen.
Personen, die im Bereich der HDD-Industrie aktiv waren oder deren Mitgliedschaft aus anderem
Grunde fir den Verbandszweck geeignet erscheint (z.B. Vertreter aus Wissenschaft, Forschung
oder Behorden), kénnen als aufderordentliches Mitglied (Personliches Mitglieder) aufgenommen
werden. Sie besitzen kein aktives und passives Wahlirecht.

Gruppe 1: Anzahl Beschéftigte <5 840,00 €
Gruppe 2: Anzahl Beschéftigte 5<50 1.050,00 €
Gruppe 3: Anzahl Beschéftigte > 50 <200 1.320,00 €
Gruppe 4: Anzahl Beschéftigte > 200 1.580,00 €
Gruppe 5: Personliche Mitglieder 100,00 €

Bei Rickfragen wenden Sie sich bitte an unsere Geschaftsstelle unter (0241-9019290) oder
schauen Sie doch einmal auf unserer Homepage unter www.dca-europe.org vorbei.
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