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Structure of this Talk

ICDP Science Plan

Organization of the Programm

Support of Projects

Instructions for Proposals
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Chapter 1

Scientific Questions
The drivers of the ICDP

Key questions addressed by Scientific Drilling

%\\t:: Glaciation
[ ]77 Dynamics
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International Continental Scientific Drilling

ICDP is an international prograin to coordinate and support
scientific drilling through financial and logistical support to
international science teams with a need for drilling

* addresses fundamental problems of global significance

* serves the entire Earth science community

* conducts projects through international teams of scientists
at carefully selected sites around the world

* is proposal-driven and peer-reviewed

* is supported by 22 member countries through research
agencies or academies
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Target:
A new Science Plan for

Unravelling the Complexities of Planet Earth

continental scientific
drilling

Wil i
SCIENCE PLAN FOR 2014201

Framework:
An Earth science
community effort

Status:
Online available
Copies printed

Take Home Message:
Get a copy or

download

load the file

ou to think about why Earth Science
rs, and the often surprising ways in which it
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Community approach

Our sincere thanks go out to those who ~ White Paper contributions

have contributed their valuable time, Nicholas Arndt,

boundless energy and creative ideas to  Keir Becker,

the conference and the White Paper. Marco Bohnhoff,
Achim Brauer,

Presenters, discussion leaders Philippe Claeys,

Flavio Anselmetti, Andrew Cohen,

Jean-Philipp Avouac, Georg Dresen,

Keir Becker, William Ellsworth,

Marco Bohnhoff, Gudmundur Omar Fridleifsson,

Eduardo de Mulder, Ulrich Harms,

Donald Dingwell, Brian Horsfield,

‘William Ellsworth, Hans-Wofgang Hubberten,

Gudmundur Omar Fridleifsson, Ernst Huenges,

Ulrich Harms, Roy Hyndman,

Steve Hickman, Jens Kallmeyer,

Brian Horsfield, ‘Tom Kieft,

Roy Hyndman, Carola Knebel,

Jens Kallmeyer, Christian Koeberl,

Tom Kieft, Achim Kopf,

Christian Koeberl, Timo Kukkonen,

Tlmo Kukkonen, Ralf Littke,

Steve Larter, John Ludden,

Ralf Littke, Volker Liiders,

John Ludden, Stefan Luthi,

Stefan Luthi, Jim Mori,

Jim Mori, Karsten Pedersen,

John Shervais, Bernhard Prevedel,

Lynn Soreghan, Judith Schicks,

Jim Russell, Lynn Soreghan,

Alexander van Geen, Joanna Thomas,

Jim Whitcomb, Robert Trumbull,

‘Thomas Wiersberg Jim Whitcomb,
‘Thomas Wiersberg,
Maarten de Wit

Climate Change: A current thread, lessons from the past

FACTS  ARTICLES  NASASROLE  SOLUTIONS  EXPLGRE

Observed climate change effects

US Environmental Protection
Agency website

Changing Rain
and Snow
Patterns

patd

L
by e
Higher Temperatures b f*:‘\.‘:‘m. ' 4
and More Heat Waves ot iy ad
A= d Wildfires/

Built up of the El Nino 2015

NASA website
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ka Earthquake, Nepal, April 25, 2015, M 7.8

In April 2015 a major Earthquake caused 8000 fatalities, 18.000 injured people and
major devastation in Nepal, India and China

Earthquakes are currently foreseeable but not predictable!
What can earth scientists do?

icdp |

Agency

Gold King Mine in Colorado

EPA, Environmental Protection

Resources, Energy and Environment

Newmont's Gold Quarry ore roaster in Nevada
is a significant source of mercury air pollution

www.earthworksaction.org/
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INTERNATIONAL
,\ CONTINENTAL SCIENTIFIC
DRILLING PROGRAM
I SUPPORT  PROJECTS

Motivation § 00000000
Climate and Ecosystems //////////////,
Sustainable Georesources 7~/
NaturalHazards 7/ /7

PROGRAM

Strategy 7/, 00
Benefits /[,
HowICDPruns?//////////~////000000000
Cooperation in scientific drilling 7/
History 7/

NOW: bancksmon )
PROPOSALS

SOCIETAL CHALLENGES

Sustaining economic growth without threatening the
environment, supplying an expanding world
population with industrial raw materials, energy, and
potable water, meeting the challenges posed by
global change, safeguarding society from natural
disasters, and developing efficient urban
infrastructures for transport and housing: these are
the fundamental challenges faced by society in the
215t century.

MEMBERSHIP

The challenges are inextricably linked with the
dynamics of planet Earth in its broadest sense; not
just the solid Earth surface on which we live, but with
the chemical reactions, physical movements and
biological interactions taking place below and above
that surface. The breadth of time and space is

enormous, and degree of complexity immense.
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Unravelling the Complexities of Planet Earth

Target:

A new SCIen ce P l an fO r JimMorl Disaster Prevention Research Institute, Kyoto University, Kyoto, Japan
continenta | scie ntiﬁc William Ellsworth U.S. Geological Survey, Menlo Park, USA

drilling GLOBAL CYCLES AND ENVIRONMENTAL CHANG
Framework:

An Earth science
community effort

Lynn Soreghan School of Geology & Geophysics, University of Oklahoma, Norman, USA
Ralf Littke Institute of Geology and Geochemistry of Petroleum and Coal, RWTH Aachen Universit]

Statu S: 1imo T. Kukkonen Solid Earth Geophysics, University of Helsinki, Helsinki, Finland
. . 9 Omar Hitaveita Orka HF, Reyk be, Iceland
Online available

Copies printed

Jens Kallmeyer GFZ—German Research Centre for Geosciences, Germany
Tom Kleft Department of Biology, New Mexico Tech, Socorro, USA

CATACLYSMICEVENTS—
PACT CRATERS AND PROCESSES

Christian Koeberl Department of Lithospheric Research, University of Vienna, Austria
Philippe Claeys Earth System Science, Vrije Universiteit Brussel, Belgium

Take Home Message:
Get a copy at the booth
or download load the file
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International Continental Scientific Drilling Program

AND ENVIRONMENTAL CHANGE

GLOBAL CYCLESEFFECTING CLIMAT
o

Lynn Sereghan Conoco-Phillips School of Geology & Geophysics, University of Oklahoma, Morman, USA
Ralf Littke Institute of Geology and Geochemistry of Petroleum and Coal, RWTH Aachen University, Aachen, Germany|

* Well-preserved records with rapid
changes provide excellent
opportunities to understand earth
system dynamics at different
timescales

Lake drilling should be coupled with
numerical modelling of climate
control processes

Past ICDP sedimentary drillings
should lead to a roadmap, based on
a new critical integration of those
results, for future drilling at world-
class sites.

16.09.15



EFFECTING CLIMATE AND ENVIRONMENTAL
Fundamental Open Questions

¢ How did Earth’s climate system behave during warmer/high-CO2
worlds?

¢ How did Earth'’s climate system behave during glacial cycling in cold
worlds, and during icehouse-greenhouse transitions?

¢ What are fundamental processes, feedbacks forcing climate
transitions, decadal to million-year and beyond?

* How fast did permafrost and gas hydrate stability react on changing
climate and vice versa?

*  What were biotic responses to major environmental changes (e.g.,
climatic, super-eruptions, impacts), at timescales from decadal to
million-year and beyond?

* How did oxygenation of the atmosphere evolve?

¢ What are the key processes characterizing Earth’s Critical Zone?

Future Scientific Targets:

 Lacustrine records, including additional Quaternary records

 Drilling to access Earth’s deep-time climate and biotic record

 Drilling to access Earth’s earliest paleoenvironmental and
paleobiological records (e.g. oxygenation).

« Drilling to access the Critical Zone

* Permafrost and gas hydrates

icdp |_\ A‘

Hominin Sites and Paleolakes Drilling Project: 5 Sites

W Eritrea

Northern Awash River
Drilling in March 2014
180 m / 160 m Oso Isi site;
243 m Weranso site

« Djibouti

Chew Bahir, Ethiopia NA ©
Pilot core in March 2014 hQ

Drilling in November 2014
reached 250 m ) Ethiopia

West Turkana, Kenya
Drilled in July 2013
215 m core

Tugen Hills, Kenya

Drilled in June 2013
228 m core

TH

Kenya

Lake Magadi, Kenya - LM
Drilling in June 2014 g
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Two-Way Travel Time (s)

Drilling Targets

- Site 1: Central Towuti. Primary paleoclimate site, low turbidite activity
- Site 2: Deep basin: History of Matano/Mahalona discharge
- Site 3: Southern Towuti: “most ultramafic”, oldest sections A

16 %
Q
(32 =
3
— s 8
OWUTI -
RILLING e 3
] (2]
PROJECT o g
99 %
[7]
116 O
Scale = 1:398660 132 é

0 3987 7973 19933 m 150

ICDP Operations 2014 & 2015

IDRAs IDDP Ccosc GONAF SONGLIAO COREF
9/15 07-15 4-9/14 12-15 4/14 - 15 12/13-?

Lake Junin HSPDP Oman Lake Towuti Alpine Fault
8/15 6/13-12/14  12/15-03/16 4/15 9-11/14
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Chapter 2

How ICDP works

Organization of the Program
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(project ranking) | l

L. Soreghan, UoO

Science Advisory Group (SAG)

A (unsolicited)

Proposal , 1

Proposal ,,2“

Proposal ,,n“

Organizational Structure

Assembly of Governors (AOG)
C. Frost, NSF

4

Executive Committee (EC)
B. Horsfield, GFZ

(oversight)

(authorize)

Operational Support Group (OSG)
U. Harms, GFZ
Management & Finances

|
v
Project ,,1“

Project ,,2“

(,Joint Research

Ventures“) Project ,,n“

16.09.15
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SCIENCE ADVISORY GROUP

Provides in-depth scientific Evaluation of all Pre-,
Workshop and Full Proposals

Assigns Priority based on scientific Quality, expected
Impact on Science, as well as Outreach and Educational
Potential

Comments on scientific-technical Planning of Full
Proposals

Provides Comparison and Ranking of Full Proposals

icdp |

A™\

EXECUTIVE COMMITTEE

Responsible for Program Operation and Management
Decides on Pre-, Workshop and Technical Proposals

Reviews Feasibility of Full Proposals (operational,
technical, managerial and financial)

Recommends Funding of Full Proposals
Prepares Annual Program Plan and associated Budget

Provides Long-range Program Plan

16.09.15
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ASSEMBLY OF GOVERNORS

Provides financial and scientific Oversight

Determines Program Policies

Decides on EC recommended Full Proposals

Decides on Expenditure of ICDP Funds

Decides on Annual Program Plan and associated Budget

Discusses Long-range Plan
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Funding Strategy

ICDP funds are granted for project development and
drilling-related expenses, but not for science support

> Foster International Co-operation and Project
development through workshops

> Form partnerships with other scientific, private,
governmental or industry groups for project funding

> Direct money to drilling operations, scientific-technical

on-site support, facilities and data management

16.09.15
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Criteria for Selection of ICDP Projects

* Global Criterion Problem of Global Significance
“World-Class” Geological Site

¢ International Criterion Broad International Collaboration
Best Possible Science Team

Pooling of Resources and
Technology

* Societal-Needs Criterion Relevance of Problem to Society
Collaboration with Industry

* Need-for-Drilling Criterion  Proof of Necessity for Drilling

* Depth-to-Cost Criterion Balancing of Costs and Drilling
Design
icdp |
£A™\
Member Countries  Member Countries Member Countries
e Germany * |taly * Great Britain
e USA * Spain * South Korea
e Japan * Sweden * Belgium
e China * Switzerland
e Canada » New Zealand Interests
e Austria e France * South Africa
e Norway * |srael * Denmark
e Mexico * India * Australia
e Poland * Netherlands * Brasil
e Czech Republic * Colombia
* |celand Member Organizations °* Russia
e Finland e UNESCO * Turkey
* and others

13
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ASSEMBLY OF
GOVERNORS

SCIENCE

Funding and
Operation
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Project Development Procedure

Principal | pre- Executive Science Executive

Investigators 2~ Agency —| Advisory Group[ | Committee

(PIs)  |posa|l  (GF2) (SAG) (EC) \

—
Workshop
International Science Team

Principal | full Executive Science Executive |p;i,|Assembly of
Investigators?o’_ Agency [”|Advisory Group[—”| Committee ﬁ% Governors
(PIS)  posal (GFZ) (SAG) (EC) |tion| (AOG)

v Approval
Y

ICDP Project Rejection

14
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Chapter 3

How Projects are Supported
Funding and Resources Available
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Project Funding through ICDP
ICDP Funding:
1. Leg = Financial Support

for operations, not for science

2. Leg = Operational Support

Operational Support Group — 0OSG
of ICDP at GFZ in Potsdam

15



Operational Support Group (OSG)

Support in planning, engineering and
management

Provides drilling and field lab equipment
Conducts downhole measurements
Provides data management system
Conducts Training Courses

Provides equipment pool

icdp |

International Continental Scientific Drilling Program \

Planning,

Managing,

and Executing ICDP Primer e

. . ) Planning, Managing and Executing Continental Scientific Drilling Projects

Continental Scientific

Drilling Projects P e
Content Fages
1 Introduction Fage7
2 Project Mamapement Fage§
3. Pre-Site Survey and Site Selection Page 15
4 Drling Openfions and Engneerng: Fage 17
5 Dam and Sample Management Page 31
6. Downhole Logging Pagedl
7. Pemmanent Downbole Monitoring Fage 51
8 Diill Site Science Instruments Page 50
9. Edueation and Outreach Fage 63
10.  Proposal Writing Page 60
Glossary Fage 73

First Edition

November 2013

16.09.15
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K. Behrends

R. Conze

T. Gorgas

U. Harms

C. Knebel

J. Kueck

S. Pierdominici
B. Prevedel

T. Wiersberg

Dank bank and web, programming

Data and information management

On site staff scientist, data management

ICDP Operational Support Group

Core group of scientists and engineers at GFZ
Main task is to support the EC and ICDP projects

Project management, program finances, proposals

Panel and science coordination

Geophysical borehole logging and testing

Borehole log interpretation

Drilling engineering and long-term monitoring

Education & outreach, gas geochemistry

Most of OSG is GFZ funded, 2.5 FTEs are currently funded by ICDP

icdp |
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Total costs vs. ICDP Contribution

ICDP co-funded Drilling Projects (2005-2010)

ICDP co-financed Drilling Projects

Project Total Funds ICDP Funds ICDP %
Malawi 1.840.000 760.000 41
Qinghai 1.550.000 550.000 36
Peten Itza 950.000 500.000 53
Chesapeake 1.750.000 970.000 55
SAFOD 22.000.000 2.200.000 10
FAR DEEP 970.000 550.000 57
Iceland 3.000.000 150.000 5
Potrok Aike 2.300.000 1.300.000 57
El'gygytgyn 10.200.000 2.500.000 25
New Jersey 8.700.000 500.000 6
Lake Van 1.400.000 870.000 62
Snake River 5.640.000 1.000.000 18
Dead Sea 2.500.000 920.000 37
Total 62.800.000 12.770.000 20

16.09.15
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Range of Funding

How much can my project get?

There is no fixed lower limit but projects

requesting less than about $200 K from ICDP

have neither been proposed nor funded.

There is also no upper limit, but $1,500 K
was the limit so far, per year/project phase

icdp |
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Timing of Projects: From Proposal to Publised Results

. Year 2. vear 3. vear 4.vear 5. Year 6. Year 7. Year 8. Vear
Towu [EETINERERSSI 2o:2 ws 2013Ful P 2013 Add P
g — Y s —— e
U — TN e—__.
P —— R o
S —— e
Hspop  EEGENEEERCI - oos vs 2010FP 2011 Full p POPWYET T 2013 orilling
R — orurs T T
coner EENSHREI o s -
R — S wor  onss T

ot NS s s o1 SRR AT

songliao [EBBAMIGEN 2007 WS 2008 Full P 2009 Add

SCIENCE REVIEWS

Lake Van Example QUATERNARY
WS Proposal: 2005 e

Workshop: 2006 | &

Full Proposal: 2007

Approval: 2007

Drilling Plan: 2009

Operations: 2010

Publication: 2014

16.09.15
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ICDP Equipment Pool
organized by

Fomn Gy 1

ke Drilling T6

(o]
GLADS800

-~ SlimPdle Sondes -
& Downhole Lzogging

icdp |

ICDPs Deep Lake Drilling System
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Cooperation with other programs
Land Drillrig
berrick Drill Ship
Ice-based
— Traveling Block Drllllng
o | Swivel gz::’:ensator N
Tent
o | (AT \‘ i
_Rotary Drive
Mudpump
fedp | an |ODP ANDRJLL
- " el cDEEPCARBONOBSERVA‘I’ORV m|-

Core Curation

cosC B 1 il
Sampling Party in & : <
Berlin

2.- 6. February 2015
¢. 30 participants

20
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Chapter 4

How to Prepare a Proposal to ICDP

How to prepare a successful proposal to ICDP
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What is important for a successful proposal?

Your guess here:

) o) ) ) ) ) ) o) o)

21



An Outstanding Idea

Important key location, geological significance, societal relevance, testable hypothesis, excellent team,
international cooperation, industry participation, achievable goals and objectives

El'gygytgyn
Drilling Project

Lake Elgygytgyn Drilling Project

icdp |
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Funding Scales in Big Science Programs

* Large Hadron Collider, 20 Nations, 4 Bio €, search for atomic
substructure (found Higgs Boson this year!)

* |TER Fusion Reactor, 33 Nations, 10 Bio €, fusion as energy
source

* Human Genome Project, 6 Nations, 2,7 Bio €, deciffering the
human genes

* |PCC, 130 Nations, 60 Mio €, Coordination of Climate Research
Results

* Geo-Programs 2009: IODP = 300 Mio €; ICDP = 3 Mio €

Note: Don’t be afraid because of high drilling costs!

16.09.15
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SAG Guidelines for Proposals to ICDP 1

Full Proposals

Proponents who have previously submitted a workshop proposal, or

who have otherwise demonstrated that they have had meetings or
discussions to ensure a science review of the topic and a broad
international participation, may submit a full proposal.

Full proposals should not exceed 30 pages in length, including text,
tables, figures, and references, and they must include the items
listed below, some of which will not count against the page limit.

Note: Full details are at:
www.icdp-online.org/proposals

icdp |
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SAG Guidelines for Proposals to ICDP 2

A drilling proposal must include the following information:

1.State the scientific objectives and explain how those objectives relate to, or
advance ICDP’s scientific themes,

2.Justify the need for drilling to accomplish the scientific objectives,

3.Explain why the drilling site/topic is of global and far-reaching importance
(ICDP does not consider topics of only local relevance)

4.Note the societal relevance of the project;

5.Discuss the expected scientific outcome of drilling and any subsequent work
required to complete the overall project

6.ldentify an international science team that is balanced in both expertise and
geographical representation (with preference to ICDP member states or those
in membership negotiations) Proposals from single Pls, or those representing
only one country, will not be considered;

7.Present a well-defined strategy for addressing the scientific objectives
through drilling, logging, testing or other down-hole measurements,
8.Describe the proposed drill sites, provide maps, seismic sections and other
geophysical data, penetration depths, expected lithologies, and available site-
survey data, as well as relevant information on prior drilling operations.

16.09.15
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SAG Guidelines for Proposals to ICDP 3

9. Include standard two-page curriculum vitae and short list of relevant
publications of the lead proponents,

10. Describe briefly any relationships to other international geoscience
programs.

Items 9 and 10 do not count against the 15/30 page limit.

Full Proposals must include the following information as well, which does not

count against the page limit:

- A detdiled budget plan, management plan, permitting plan and authority,
environmental impact review, safety review, as well as a specific

drilling,
testing and logging schedule.

- In addition to item 8 above, describe in detail the available site-survey data
and any plans for acquiring additional data, and discuss how the drilling
targets relate to those data,

- Describe any special logistical requirements or potential natural hazards.

Note: Full details are at: www.icdp-online.org/proposals

icdp |
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SAG Guidelines for Proposals to ICDP 4

Summary
1. Introduction (Location and Background Information; History)
2. Geology Study Area
3. Previous and Relevant Work
4. Importance of Study Area
5. Motivation and Goals of the Drilling Project
6. Proposed work
6.1 Site Selection and Drilling Strategy
6.2 Site Survey Information (seismic profiles, etc., in appendix)
6.3 Geophysical Downhole Logging and Log Interpretation
6.4 Initial Field-based Core Logging, Analysis, etc.
6.5 On-site Core Storage, Logging and Processing
7. Expected Benefits of the Proposed Work (Scientific Benefits; Societal Benefits)
8. Project Management (Pls and their roles and responsibilities)
9. Project Collaborators/Science Team
10. Time Table
11. References
Appendix (site surveys, permits & environ. issues, detail budget, CVs of Pls, etc.)

16.09.15
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Guidelines for Reviewers (vs Guidelines for. Proposers!)

Overview of project/workshop goals and strategy (What are they proposing
to do and why?).
Proposal history (previous submissions as pre or full proposals. Is proposal
result of ICDP-funded workshop?).
Quality of science to be addressed (fundamental issues of global significance;
also considering need for drilling and societal relevance).
Qualifications of proponents (experience and productivity of Pls, breadth and
international diversity of science team/workshop attendees, sound project
management plan).
Adequacy of site characterization (Is drilling target already well defined? Are
permitting and environmental approvals in hand?).
Technical feasibility (Are we confident project will succeed? Is operational
plan logical and well thought through? Is prior experience of Pls or input from
0SG well utilized?).
Cost effectiveness (Is the budget carefully prepared? Is there an efficient
drilling/testing/sampling plan? Does it take advantage of existing holes, cost
sharing or linkages to industry?).
Summary recommendation by SAG (approve, approve with caveats, modify
and resubmit, reject).

Note: Reviewers have a different perspective — their guidelines differ!

icdp |
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Some examples from successful proposals

But whatever is being presented hereafter:

There is no:
According to the book

Schema F

16.09.15
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1.Consult guidelines and/or precedence

Issues: paper format (letter/A4), printing size, fond, fond size,
distance between lines, max. & min length, color vs b/w, figures
in text or appendix......

and several others.............

Note: Reviewers are short in time! An appropriate style can
make the difference

wN =

oo

S 0o
Jge®:

Introduction .................
Geology of the study area..
Relevant previous work
3.1 Meteorological data .

3.2 Limnology .....

3.3 Process studies .......

34 Seismic investigations

3.5 Sediments

3.6 Paleoclimatic and environmental reconstruction
3.7 Climate modelling

Importance of the study area .
Scientific motivation and goals of the drilling project..
Proposed work
6.1 Site selection and drilling strategy ..
6.2 Site survey information ...............
6.3 Geophysical downhole logging and log interpretation ..
6.4 Initial field-based investigations...............

6.5 Core storage, archiving and further lab-b: Appendices
Expected scientific and societal benefits of the pro

Project management .
International science team.
Time table
References.........ccooveciiicici

~ A1, Seismic stratigraphy and interpretation ............ccccoovviiiiiiiiiiii,
Al AiMS..iis
A1.2 Seismic methods .
A13 Results..............
A1.3.1  Morphobathymetry .
A1.3.2 Seismic facies and seismic stratlgraphy ......................................
A1.3.3 Seismic stratigraphic interpretation of Unit | and implications for
environmental history.............c.ccooooiiinn.
A1.3.4 Maar geometry and anticipated deeper strata.
A1.3.5 References....
A2. Seismic sections of propose
A2.1 Maps
A2.2 Seismic sections ..
A3. Permitting and environmental issues
A4. Education and outreach
A5. Detailed budget ............
AB. CVs of principal investigators .............ccccooiiiiiincnes
A7. Relationship to other |nternat|ona| geoscnentlfc programmes..
A8. Letters of support...

16.09.15
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General content issues

Simplify for the reviewer who is far away from your subject without
annoying the reviewer who is your competitor in your subject

Stand back every second paragraph, imaging you explain the issue to
your granny or a politician.

Is your wording and your explanations
really saying what you want to say?

Does the content comply with guidelines?

and several others.............

Note: Reviewers are just human beings

icdp |
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Summary/Abstract

YOU! HAVE! 2 MINUTES! ONLY!

to convince the reviewers of your proposal in a well written, easy to
understand, logical and enthusiastic summary

Short, precise,
answering the main questions
a reviewer will pose

Note: “The 7 W” - What, Where,
Why, When, How, Who,
Wherefrom?

From golden rules for news

New York City in an Ice-free World
with sea level 73 m above present.

16.09.15
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Summary/Abstract

We propose to drill a 1.4-km-deep corehole into the central crater of the XYZ impact structure on the XY
Peninsula of area, country. The buried, late age XYZ impact structure is among the largest and best preserved
of the known impact craters on EaWh tsmgmmcentral crater surrounded by a less
deformed annular trough that is xy km in diameter at its outer margin. The proposed drill site is at location.
The proposed corehole will concurrently address three project objectives: 1) understanding the processes and
products of an impact into a multi-layer, marine target, 2) understanding the consequences of the impact for
groundwater resource management, and 3) understanding post-impact Cenozoic sea-level changes,
stratigraphic sequences, and climate variability. Objectives 1 and 3 address geologic problems of global
importance and interest. Objective 2 addresses Wsocietal issue (resource management) that has
transfer value to groundwater issues near impact structtres in similar hydrogeologic settings. Studies of the
XYZ impact structure will complement ICDP drilling projects for the larger and older Chicxulub crater (Mexico)
and the younger and smaller Bosumtwi crater (Ghana).

The XYZ Impact Crater Project has completed the preparatory fieldwork for the proposed drilling. Commercial
and Survey marine seismic-reflection surveys that cross the XYZ crater have been analyzed in published
reports. Onshore high-resolution reflection surv: Q een completed on xyz and west of XYZ within the
impact structure and across its outer margin. Thn/ gcies have drilled eight coreholes within the impact
structure’s outer annular trough or at its outer margin. These coreholes are relatively shallow (730 m or less)
but provide excellent background information for planning a deep hole that will address the three major
objectives outlined above.

This proposal requests funding for a project workshop in xy. The workshop will bring together an international
group of scientists interested inwmﬂﬁ smmmo create a detailed listing of research
topics, research teams, and a dr: ril !‘gpo a J\We"aftticipate that funding for the drilling of

the xy corehole in xy will be a collective effort among xy, the yz and the ICDP

icdp |
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Importance of Study Area

Winter Mensoon

Interaction of climate systems on
Tibetan Plateau documented in

sediments in Lake Qinghai (right) : . ; Egz;‘Ar:Larn

Monsoon

Caldera and Volcano endangering

dense habitation in Naples (lower) ¢ Indian
Monsoon

16.09.15
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Motivation & Goals of the Drilling Project

* ICDP Tropical Lake Drilling Projects

: 0 1206 180 120 :
Figure 1. Precipitable water (kg/m’) in the Earth’s atmosphere, from the NOAA-ESRL physical
sciences division. Stars mark the locations of past ICDP lake drilling projects (Malawi, Qinghai,
Petén-Itz4, Titicaca, and Bosumtwi, left to right), with Lake Towuti labeled.

Site Survey

Imaging the area and
conect it to (regional)
(e.g. seismic) data

Map of multi-channel / |

airgun lines (above)
and 3.5 kHz lines
(below) with
bathymetry and
locations of proposed
drillsites.
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2000

Geophysical Site Surveys

Offset: 4000 6000 BOOD
sw NE
% Lake Level 2
V.E.: 25 100m, water depth: 180m

Example of high-
resolution seismic
profile of lake
sediments with
projected planned well

Note: Target and
depth must be
depicted clearly
or a convincing
Plan B must be
presented
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Piston cores investigated in detail show sensitivity of sediments and chronology

<~ &
Lake Level Inflow / Detrital Input b &
0

1000
Alternating 2000

DRY and Wet
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Tlé '/-: T‘l” 2
(%) (cps) ca. 20.000

20 40 60 80 100
A: Total inorganic carbon (TIC) and Titanium (Ti) records for the late Weichselian
and Holocene as indicators for lake level fluctuations (TIC) and detritic sediment
input (Ti), published prior to full proposal application. B: Pollen distribution
arboreal vs non-arboreal
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Other Site Survey

High resolution
SEM photos
showing
excellent
preservation of
microfossils from
mid Tertiary Lake
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Expected Benefit

Expected Benefits of the Proposed work
The scientific rationale and goals ............. site were comprehensively discussed in the
previous sections. ........
This lake project will advance and improve the current scientific knowledge:
e Paleoclimatology of the Region
¢ Paleoseismicity and its relation to the history of volcanism
e (Paleo) Limnology and lake ecology and its coupling on (paleo) climatology
¢ Development of agriculture and early human societies.
e Scientific and educational spin-off to our local partner University.

The recent lake level rise induces severe flooding that is a major threat to municipal
properties and agricultural land and cause tremendous financial damage. Our proposed
work to reconstruct the environmental and geological history of the lake will characterize
the natural variability of environmental and ecological change on short as well as on long
time scales.

Therefore our research will add to the scientific rational for decision makers and stake
holders to take future actions of how to deal with ongoing climate change and its natural
variability.
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Cost estimat for drilling

Items in million $ in million $
1. Drilling preparation Subtotal 1.4
Access road construction 0.2

Widening forest-road 0.7

Preparing land, water lines and pools,

compensation of trees 0.5

2. Drilling operation Subtotal 6.8
Rig-up 0.4

Drilling 0-1,100m 2.0

Drilling 1,100-2,200m 2.0

Sidetrack drilling 15

Rig-down 0.3

Coring instrument rental fee 0.5

Land recovery 0.1

3. Logging

Logging-while-drilling or tough-logging Subtotal 0.6
Depth 0-1,100m 0.3

Depth 1,100-2,200m 0.3

Total 8.8
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Detailed Technical Plan

Index
1 Introduction
1.1 Aim
1.2 Geologic conditions
2 General Information
3 Drilling Planning Workshop
4 Drilling Planning Data — XYZ Target-1
4.1Drill Site construction, environmental impact assessment for XYZ well-1
4.2 Tool schedule for XYZ well-1
4.3 Casings, cementation, formation integrity pressure tests
4.4 Mud engineering and disposal
4.5 Coring
4.5.1 Core Handling On-site
4.5.2 On-site Science
4.5.3 Science Management On-site
4.5 Geophysical well logging in XYZ well-1
4.6 Planned Drilling Operations Details for XYZ well-1

4.6.1Well section from xx m (casing shoe yy“ till running zz" in section ss*)
3.8.2Well section till drill depth of xx m (casing shoe yy" till running zz“ in section ss“)
3.8.3Well section till drill depth of xx m (casing shoe yy*“ till running zz“ in section ss*)

4.7 Well testing XYZ well-1
4.8 Well completion for XYZ well-1
4.9 Well head, well abandonment — XYZ well-1
4.10 Expected time progress and cost schedule for XYZ well-1
5 Drilling Planning Data — XYZ Target-2
6 Drilling Planning Data — XYZ Target-3
7 Drilling Planning Data — XYZ Target-4

16.09.15
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Cost Summary and Comingled Funding

Summary of costs for a Lake Drilling Table: Splitting of the costs between
ICDP and national funding agencies
1. Drilling operations Costs (US S)

1.1 Drilling contract 1.683.848 Country Percentage Amount (US S)

1.2 Core shipping and handling 156.512

1.3. Downhole logging 44.550 Drilling operation 1.974.255

1.4 Premobilisation trips of Pls 34.476 ICDP funding 70% 1.381.979

1.5 Operations crew travel costs 54.869 National funding 30% 592.277

Subtotal “drilling operations ” 1.974.255 Country1 3% 59.228
Country 2 12% 236.911

2. Operation Support Group (OSG) Country 3 3% 59.228

2.1 Transport of the GEOTEK MSCL 12.120 Country4 6% 118.455

2.2 DIS adaptation and implementation 13.000 Country5 6% 118.455

2.3 Training courses 4.820 0OSG support 29.940

Subtotal “0SG” 29.940

Total costs of Project 2.004.195 Total costs of Project 2.004.195
Note: numbers are real!
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Management Plans

Detailed planning of

CONCEPT
WORKSHOP PROPOSAL

WORKSHOP

Scien_ce _Team Drilling Team

* Objectives « Technology Assessment
* Sampling Requirements « Site Visit

* Management Structure

Concept & Team Formation

T T
Site Investigations Drilling Plan
Administrative Plan Drilling Budget
Schedule
Sample Protocol
Publications

total project,

responsibilities

l Drilling, Environmental Protection and Safety Review I

Proposal Preparation

| Submittal (to multiple agencies) |

Critical Background

|

management and

Funding

budget and funding

| Re-evaluation of Project Scope ‘

required

] Select Drilling Operators/Subcontractors |

| Logistics, Permits, Safety Plans ‘

Note: ICDP proponents will be

Mobilization

in charge for all operations

Drilling and Sampling

Demobilization

£
°
2
2
$
g
£
3
8
o
a
2
=
2
3
g
¥
:
2
§
=

Post-drilling Science
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Time Schedule
Years 2007 2008 2009
Months 3(4|5(6|7|8|9[10[11[12(1]|2|3[4(5(6|7|8|9[10/11|12[1|2|3|4|5(6|7|8|9[10/11|12|

proposal submitted

Informal ICDP decision

Supportive proposals submitted*

Formal ICDP decision

Supportive proposals decided

Pre-mobilisation site visits

Equipment leaves to

Mobilization

Drilling

Demobilization

Equipment returns

Core splitting and scanning

Sampling parties

*to DFG, NSF, NSERC, SNF and VR

Work schedule with milestones for the process of funding (black), a fast track option for
drilling in 2008 (blue) and a slow track option for drilling in 2009 (red).

icdp |
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Environmental
Impact

afety / Medivac

Note: ICDP proponents have to take

care as Principle Investigators

Permit from resource owner

Status 15.01.2004 : Granted (HS)

l

Permit from land owner
(Private)
Status 15.01.2004 : In progress

|

Environ. Impact Assessment

(Planning Agency)

. Approved :
Status 15.01.2004 :  417/5/2000 and 27/9/2002

Drilling Operations Permit
(Health & Safety Inspectorate)

Status 15.01.2004 : In progress

[

Construction Permit
(Community Council)
Status 15.01.2004 : In progress

16.09.15
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Outreach and Societal Relevnce

Importance for
society in the

host country or
in general

ESTE PROYECTO NO PERJUDICARA
LA ECOLOGIA DEL LAGO JUNIN

[m——

El Lago Junin
guarda secretos
ValioSOS purs et estucio
clontico de carbio

UNION e,

onmnsi Q) =
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Typical Review comments 1:

Flaws in site characterization, target imaging, siting:

* Insufficient seismic or other geophysical data and proper imaging
* Existing data or borehole logs are not taken into consideration
* Positioning of drill site not explained

Key methods of investigations not proven:

* Lake sediments geochronology is not sure

Science team shortfalls:

* No international group

* Missing expertise

* Team leaders are not from ICDP member countries

* Key science issues not represented by team expertise

* No new, complementary, or interesting studies included

* No coordination with other initiatives (IODP)

* Educational efforts and incorporation of young scientists or
scientists from the region not considered

¢ No CVsincluded

16.09.15
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Typical Review comments 2:

Scientific objectives improperly laid out and other shortfalls:
* Poorly focussed reasoning

* Not enough details

* Too long proposal

* Measurements inappropriate or impossible due to temperature or
downhole logging impossible due to prior casing

Technical feasibility and drilling cost uncertainties:

* Missing or unconvincing technical plans

* Costs not properly explored or not tightly constrained
» Safety issues not considered

Managerial issues not addressed:

* Detailed management plan missing

* Budget and co-funding plan missing

Cooperation and outreach shortfalls:

* Interaction with IODP, ANDRILL not explained, regional institutes,
authorities, press, students, population not involved or addressed

icdp |
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Prerequisites for Success

e A bright scientific idea to study processes or/and test important
hypothesis that are only accessible through drilling

¢ Drilling at Sites of global scientific importance and societal relevance
as examples for comparable settings

e Excellent geophysical and geological site surveys to justify drilling
target, drilling depth, and to reduce drilling risks

¢ Technical feasibility and budget realities
e Environmental and societal compliance

e Acceptance and support through national authorities early in the
project planning phase

* High degree of international cooperation in best possible
ScienceTeams with excellent educational potential

16.09.15
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Organizational Prerequisites

Successfull application to ICDP plus other agencies to collect
Commingled Funding / Cooperation with Industry

Scientific leadership coupled with team capabilities and excellent
communication skills of Lead Pis

Home Institutes and National Support and Acknowledgement
Formation of a Workable Scientific Team

Communication and Planning Skills in Pl Group and in the Scientific
Team - Constant information, reminders, commendations

Experience with Drilling Projects and Large / International Projects
Engineering Support and good Relation to Drilling Contractors

Sufficient Contingency Funding / Risk Margin

icdp |
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Main Reasons to Fail

Proposal does not comply with ICDP criteria or is not well written
(THIS IS THE BEST SITE FOR.......... is missing; working hypothesis not laid out)

No sufficient pre-site survey or proof of key methods
(geochronology missing in lakes, no industry data included)

SAG and EC recommendations neglected in follow-up Proposals

Not enough scientific impact through Pl Group, often coupled with
missing international participation

Lack of support (non ICDP) or competitors and opposers, team
problems

No coordination with IODP, not sufficient interdisciplinarity (biology)

Not enough patience and persistence for the timely preparation and
lobbying necessary for costly international projects

16.09.15
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Pathways to get funded

* Definition of a hypothesis, testing needs drilling

* Search for appropriate funding
1. What sources exist (ICDP, IODP, national agencies, industry)
2. What does each agency fund (science, operations, men, tools)
3. What are the thematic foci, rules and regulations
4. What is the reality of funding and who is in charge

* Contact funding agencies

* Contact successful applicants

* Seek alliances

* Write joint proposal

* Submit according to rules, repeat if necessary

* Get funded!

* Establish a Joint Research Venture with ICDP to get money
and support

" Get r;ady 1'%

* Team up%. L.
* Focus

b p »*
* The big picture

* Succeed
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Thank You

16.09.15

39




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


