IPD SCIENCE ADVISORY BOARD

BOREHOLE LOGGING (ACCESS?)
WORKING GROUP



OVERARCHING GOALS FOR BLWG

e Provide input to IDPO long term planning.

e Provide annual input to the Long Range Science Plan

e Establish logging protocols and norms for determination of field readiness for new borehole logging

INstruments

e Contribute/communicate community needs and scientific basis for borehole preservation to NSF and IDP

e Review status of and make suggestions for available community logging tools and winches (whether

owned by IDP or by Pls) and make sure the community is aware of what is available.

e Engage in discussion with members of other working groups to propagate information, to learn about

activities of other groups, and to tfoster coordination between the working groups.

e T
g

ne BLWG members are from the broad range of scientists who deploy borehole logging instruments in

aciers and ice sheets for scientific investigations.



WHO'S INVOLVED?

Chair: Erin Pettit, Oregon State
Sridhar Anandakrishnan, PSU
Ryan Bay, Berkeley

Gary Clow, UC Boulder

Paolo Gabirielli, Ohio State
Jason Gulley, USF

Bob Hawley, Dartmouth

Lora Koenig, NSIDC

Jeff Severinghaus, SIO

Joey Talghader, U Minnesota
Don Voigt, PSU (retired)

Ed Waddington, UW

Trevor Williams, LDEO

Potential new members:
Michael McCarthy, UW

Jordan Beckler, FAU
Merlin Mah, U Minnesota



DUST-LOGGING THE RAID BOREHOLE

WHAT CAN BOREHOLE M J!.ANZO
LOGGING/ACCESS PROVIDE: 1) W | T

%.1*
Recent activities

SPICEcore/RAID logging in Jan 2020
lce Cube Meeting in Jan 2021

MR dda .

Temperature | . | |
Yeformation Upcoming drilling/discussions |
ce properties RAID, Here Dome, COLDEX

: \
* Crystalfabric,  Targets? Hand-me-downs ~  §

e Dust,
e Chemistry

e Optical and acoustic properties
Deformation

Borehole shape
Access for deploying sensors to freeze in (tiber tor DAS)

or for broader ice studies (e.g. borehole seismometers)

Note: different tools have different borehole size/type requirements



RELIC: Robotics-Enhanced Laser Ice Collection
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Demonstrations and Applications

s Targets of Opportunity: Discoveries of objects
or features where a large drilling program is
impractical, e.g. two 1mpact craters recently
found in Northwestern Greenland

sReplicate sections from critical, missing, or
damaged sections of previous drilling, e.g. Siple
Dome 673m, 1dea courtesy J. Severinghaus).

"Projects where one or more non-continuous
sections at different depths are needed, e.g.
Metagenomics across glacial transitions or ice
core archeology of specific historical periods.
Also applies to projects requiring samples of a
single age from multiple sites
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Projects Where we/RELIC might contribute:

Hercules Dome
= RAID

* Brittle ice (we are using RELIC to test if laser
cutting beats mechanical for brittle ice)

* General optical borehole logging when Ryan is
not available

" We have a portable C-axis analyzer (would need
to be “ruggedized” for field use)
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CONNECTION BETWEEN IDP AND SCIENTISTS

PO
e Maintain winches BLWG and Scientists
e Drills for more dedicated boreholes * Scientists provide
e (RAID, ASIG? Winkie? How water?) * Idea - Proposals
e Mechanical e Sensors that are well testeo
e Electrical (bandwidth) e BLWG - Provide guidance on
e Provide guidance and testing opportunities * Which holes to maintain for how long?
e Manuals and advice e Feedback on winches and drilling
e Pre-deployment testing (make winches available) * Primers for scientists.

e Provide field support when needea

Destructive versus Non-Destructive Access?



PRE-FIELD TEST\NG

3

Pressure Vessel Specifica
nternal Diameter: 10 inches
nternal Length: 120 inches
Cylinder tested to 5000 psi per JARP J-102 specification
Vessel can only be operated and pressurized by an IDDO engineer and with
an IDDO approved fluid.
lydrostatic testing 1S the only preferred method of pressure testing at
DDO.
Gearhart-Owen pigtall terminated through bulkhead connector to the

external terminal block.




WINCHES

IDDO Deep Logging Winch Intermediate Depth Logging Winch USGS Logging Winch

Capabilities Capabilities Capabilities
Max Depth: 4000 meters Max Depth: 1500 meters Max Depth: 4000 meters
Standard four-conductor logging cable Standard four-conductor logging cable Standard four-conductor logging cable
The cable is headed with a standard 1-inch The cable is headed with a standard 1-inch The cable is headed with a standard 1-inch
outer-diameter Gearhart-Owen variant outer-diameter Gearhart-Owen variant outer-diameter Gearhart-Owen variant
Broadband slip-ring connector Broadband slip-ring connector Broadband slip-ring connector
(Can transmit both analog and high speed Can transmit both analog and high speed digital Can transmit both analog and high speed
digital signals from DC to ~10 MHz. signals from DC to ~10 MHz. digital signals from DC to 250 MHz.




CHALLENGES FOR BOREHOLE LOGGING IN
GENERAL AND CURRENT COMMUNITY CONCERNS

e Bench Testing

e Cold tolerant sensors

e Adapting off the shelf sensors for ice

e Access to boreholes after camp is gone
e Borehole maintenance

e \Winch noise reduction

e Being in touch with lce Core community for access to lesser known drilling projects

e Hand-me-down versus dedicated boreholes (RAID, hot water)

e Destructive versus Non-Destructive Access?



