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Two Updates

e |ISRM (International Society for Rock Mechanics) Commission on URL

Networking among

PhySiCS Deep LabS, €.J., ApEPC (Astropazrticle Physics European Consortiur
Rad. Waste URLS, €.J., |AEA (int'1 Atomic Energy Agency) Network

Borehole Complexes URLS, €.J., AGU (am. Geophysical Union),
ARMA (am. Rock Mechanics Association), ISRM. ... I\/Ieetings

with Focus on Large/Deep Excavations, Damaged/Disturbed Zones along Drifts, Stimulation/Barrier
associated with Withdrawal /Injection of Energy Resource Recovery/Environmental Disposal Issues

¢ DCO (Deep Carbon Observatory), C'D E B | (Center for Dark Energy Biosphere
Investigations), NASA (Nat. Aeronautics and Space Agency)

Astrobiology on Deep Life search

Evolutionands Blodiversity



Commissioners and URLS

Joseph S.Y. Wang, Berkeley

John A. Hudson, IC — ISRM President 2007-2011, DECOVALEX2015 (4 URLS)
Gilles Armand, ANDRA - Haute-Marne

Alessandro Bettini, U. Padua — LSC (LNGS

Paul Bossart, Swisstopo - Mont Terri

Rolf Christiansson, SKB - Aspd HRL

Maurice Dusseault, U. Waterloo - Slurry Injection
@ Elsworth, PSU — SUR

Yves GuglieTmr, Aix Marseille U. - LSBB (HPPP)
Peter K. Kaiser, Laurentian U./CEMI - SNO, nDMO
Kimmo Kemppianen, Posiva - ONKALA

Chris Laughton, Samsung - Fermi LBNE

Shaojun Li, IRSM - CJPL

Xiangling Li, EURIDICE - HADES

Azra Tutuncu, CSM/UNGI - Unconventional Gas/Oil Production
Xia-Ting Feng (ex officio), ISRM President, IRSM

John Tinucci (ex officio), ISRM VP North America, SRK




Some AGU Sessions/Speakers, Dec 2012

* Fluid Dynamics: SP Neuman, Arizonau.; RW Zimmerman, imperial
college; LJ Pyrak-Nolte, rurdue; D. DePaolo, ucs; (and Berkeley,
on fracture flow & URLs)

. En%n?% and Resource Recovery@Brink@OE Office of Science,

M McNuttiuses, J Ehle, Nrc Research, M Z0back, stanford, M Hitzman,
Colorado School of Mines, J T €Ster, cornell, Sid J Green, Schlumberger + Panel

e URLs: Sherwood Lolla nto, Y Gug“e|mi,Axi-Marseille,
C Nussbaum montTer, D Vardimansurr, HE Wang, wisconsin,
JAW I\/Iartin, NAGRA, R Geise, Reiche Zeche, | MiZUﬂO, Horonobe, ...

° BiO|OgyZ Desert Research Institute, + 3 INvited Lectures
« Natural Hazards & Earthquakes: (8 Lectures)




History/Projection of Renewables, Biomass,
(WF Brinkman 2012 AGU)

.S, primary energy consumption
quadrillion Biu per year
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Example of Petroleum Development and
Environmental Concern (M McNutt 2012 AGU)

J.W. Dalton Well Head and Pilings — Circa 1980

Federal Lands of the Alaska North Slope

-y

Wilderness
Area

Native
Lands

15 : 150°

National Petroleum Reserve in Alaska (NPRA)
~23 million acres |
~36,000 mi? : JW. Dalton pilings ~ September 2005

About the size of Indiana 3= ‘]15. qu

ANWR, Arctic National Wildlife Refuge
TAPS, Trans Alaska Pipeline System



Life in Inner Space:
Subsurface Microbiology in

Deep Mines and URLs
B. Sherwood Lollar, U. Toronto |
T.C. Onstott, Princeton U. _lm
C.J. Ballentine, Manchester, UK
E. van Heerden, Univ. of Free State, SA m.,mﬁ
T. Kieft, New Mexico Tech
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Subsurface life exists beyond the
deep hot biosphere ...




International Underground
Research Labs
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Precambrian Shield cratons™

&
Oldest rocks on Earth at > 2-3 Ga "f" e
Tectonically quiescent “cool” continental” '
Dominated by lower T crustal b -""1 i"x m*;:::\
water-rock interactions (WRI) .

Saline fracture waters where %?f:"
products of WRI accumulate in i
nydrogeologically isolated networks =

Dissolved gases (MM H,, CH,, C,*)

Radiogenic noble gases derived bulk
residence times up to tens of Ma

- .




Barbara Sherwood Lolla

University Professor, F.R.S.C.

University of Toronto
Department of Earth Sciences

22 Russell Str., Toronto
Ontario, Canada M5S 3B1

Tel.: 416 978 0770
Fax.: 416 978 38130
e-mail: bslollar@chem.utoronto.ca

Lin et al. (2006) Science:
South Africa

Sherwood Lollar et al. (2007)

Astrobiology:
Canadian Shield, Finland

Sherwood Lollar (2012 AGU,
& to be published):
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Tullis Onstott

Department/Program(s):

Geosciences

Position: Active Faculty IPTAI - ArCtIC permafrOSt,
Title: Professor of Geosciences. '
Mars analog

Area(s):
Geobiology

Office: B79 Guyot Hall "o - _

Phone: 609-258-7678 8. NELSAM: 3.8 km SA URL

Email: tullis@princeton.edu '

Homepage: onstott T LEXEn: South Africa mines
e TIME 100
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Thomas L. Kieft

o of E!ll -| DY

The
Witwatersranc

E-mail: Ilhl-'turrnl..::l, De_ep i
Microbiology

Project

We need youl
BRENDAN FRASER

JOURNEY

erENTER mrEA RTH

_ PhD. Opportunities are available for multidisciplinary,
international research into the microbial cycling of
carbon in the deep crustal biosphere of South Africa

ar NSF-lunded
thair arg

mibcrobiial comemunidi of the

from Tullis Onstatt’s web site sl B2




Dr. Duane P. Moser: Professional Qualifications/CV Nl l=EN IRV AN\ SN p])

Page 1 of 5 NTS, Death Valley. Truckee,

Title: Associate Research Professor

Affiliation: Division of Earth and Ecosystem DCO -

Sciences > Census of Deep Life

NASA Astrobiology -
Life Underground (mcludmg SURF

Phone: 702.882.553

DURA (2012)
Biology at SURF =>

(2012) BBlF 08:
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Desulforudis audaxviator

g wwﬁm sl Chivian, D., E.J. Am, E.L. Brodie, et al., Science, 2008.

AT AR 7 TC Onstott, Tom Kieft, Jim Fredrickson, Fred Brockman

> 99% certalnty



Sookie S. Bang Bang & Anderson (2010
South Dakota Academy:
microbes in Homestake

Professor of Microbiology, Ph.D.
Department of Chemical and Biological Engineering

South Dakota School of Mines and Technoloey

Email: sookie.bang@ sdsmt.edu Meyer et al- (2011)
Geo-Frontier:
microbiological-induced
soll stabilization

Bang, Anderson, Moser
(2012) DURA:

physical , chemical
variables; gas, isotope
data; 4B sequence
distributions of
Homestake water, mud
samples

Welcome to Microbiology at the South Dakota School of Mines and Technology.



Rajesh K.Sani

tant Professor of Biology (Industrial Microbiclogist & Environmental Biotechnologist) Bhal Ia et al (2013)
rtment of Chemical and Biological Engineering

il : rajesh.sani@sdsmt.edu Bloresou Fce TeCh
biofuels

Rastogi et al (201
Frontier in Micro

o Biospecting of extremophilic microorganisms for developing more efficient and cost-offective biofuel -bIOIOgy'

production technalogies ethonol and
o Insitu and ex situ biocatalyzed heavy metal transformations 1,3-p ro paned 10l

Research Focus

o Extremophilic bioprocessing of lignocellulose-based renawables for biofuels and bioproducts

Teaching Focus

@ Integration of Engineering Sciences with Biological Science




<n ol 97
- *Cynthia Anderson, Ph.D.

*SD BRIN Programs-Ceordmatgr::!

wCynthia.Anderson@bhsu.edu

westCo

western south dakota dna coj

About Us History

Black Hills

State University

Howme About Us Services Staff

Histony

Westare Mission statement

WestCore History

_ -"’ﬂt}' d

C OO

eemile for the conwvervation of biclogical resources

1 The Western South Dakota DMNA Core Facility (WViestCore) was established in
|| 12003 as part of the South Dakota Biomedical Resesarch Infrastructure NMetwork
| | (SD-BRIN). We complament the Proteomics and Genomics BRIN core facilities.

11N i I Our primary services include DNA sequencing, genotyping, marker,
= ( ' developing, library construction, Wildlife Forensic Testing and '
| | . Bison testing. Priority is given to SD-BRIN/INBRE research, but
' ' services are also provided to non-BRIN/INBRE university
researchers as well as government agencies and same private
| ' organizations.

. [ |
IR l L__ __,,|"| ,,J_H_.] A |,] | l Westcore is a fully staffed laboratory with automated DMNA instrumentation, and
has a federally approved qUallty managemeant plan.


mailto:Cynthia.Anderson@bhsu.edu�

David Vardiman

Project Engineer - Excavation Desig
Homestake Sanford Lab Geotechnical Site Investigations

d Laad, South Dakofa (Raped Ciy, Souih Dakals

i David Vardiman — SDSTA Project Engineer
REQUEST FOR PROPOSAL Geotechnical and Excavation
Architectural and Engineering Services for
Excavation Design and Site Investigation December 7. 2012

South Dakota Science and Technology Authority Support of the
Long Baseline Neutrino Experiment Far Site Conventional Facilities Project
SDSTA Contract # 2013-01
December 3, 2012

Underground Research Facility

Pressure Monitoring
1100 psi

Residents say lab could be bigger than Homestake

David Vardiman of the DUSEL seam answers questions about the underground
underground laboratory. Pioneer photo by Wendy Pitlick
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- Initial inflow <1 L/min
Ioneer » Declined over time

» Geochemical sampling
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David F. Boutt

Site Visits to and

Associate Professor, Hydrogeology

partment of Geosciences, UMass-Amherst

hl{dl'l Stat@ Laner y. S RS b B
. v - LBNE Liquid Argon
1997 s : surface laboratory

Oro Hondo
exhaust shaft

M.S., Hydrogeology,

Michigan State University,
1999

La
(First a tion dark mat

Ph.D., Hydrology, New e :
Mexico Institute of Mining ' -
and Technology, 2004

LBNE Liquid Argon

Masomama Des - 1 lab me
W Multi-f nal lab module 4850 Level laboratory

(Neutrinoless doubie.beta decay) (Third generation dark matter)

0 2 i
Open May 2012 EAARM Low background

(Low background assay) counting facility

Also Vreeland et al (2000) Nature:
WIPP salt inclusion, 250 Ma bacteria
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2012 Dec ASPERA-2 on SURF & URLs Microbiolog
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An Interdisciplinary Network

Microbial Life Animal Plant
Adaptition Adaptation

Yeasts to human cells

Satta et al,, 1995.
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Bacteria Archaea Eucarya

b

Synopsis  |EEEEe

"Nang,
T Tozq;
wad _an May,, . Ol

DCO

Moser (2009) with E Brodie)

URLs, including SURF, contribute to determination if the total
underground biomass rivals the total biomass of all life on the
surface; & If life can be sustained without photo- synthesis (i.e., by
radiation, hydrogen, sulphur, methane, ...).

Evolution & Biodiversity

Acknowledgements: Contributions from Barbara Sherwood Lollar, Duane P Moser, Sajesh K Sani are greatly
appreciated. | also take the liberty of adopting the web site, literature search , presentation , and early email
information of Cynthia Anderson, Sookie S Bang, David F Boutt , William F Brinkman, Eoin L Brodie,

Charles Cockell, Derek Elsworth, Emillano Fratini, Terry Hazen, Tom L Kieft , Xavier Mayali, Marcia K McNutt,
Pierre Micheau, Tullis C Onstott. Wendy Pitlick, Nichola Walter, David Varidman, Russel H Vreeland , and Antonny
N Villano. Helps from fellow Commissioners are also greatly appreciated.
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