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BACKGROUND:

WISSARD Clean Hot Water Drill System (CHWDS) will be used for the SALSA Project

UNL’s Antarctic Hot Water Drilling Systems have Supported Geophysical 
Studies, Ice Shelf Exploration, and Clean Access into Subglacial Lakes
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BACKGROUND:
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Stress on the containers during the traverse damaged them.
New sleds may reduce this stress. Containers are now reinforced.
We are considering adding data-loggers to record the towing stress.



BACKGROUND:
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BACKGROUND:

CHWDS at the WAIS/Ross Ice Shelf Grounding Zone Site 2014-15

Success with CHWDS at Subglacial Lake Whillans in January 2013
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Contemporary biodiversity and carbon cycling in 
hydrologically-active subglacial environments 
associated with the Mercer and Whillans ice 
streams are regulated by the mineralization and 
cycling of relict marine organic matter and through 
interactions among ice, rock, water and sediments.

Overarching hypothesis: Hypothesis 1:  Subglacial Lake Mercer is a relatively 
permanent feature (on decadal to centennial scales), but 
exhibits large temporal and spatial variability on shorter 
(sub-decadal) time scales. Both the “permanent” and 
“variable” aspects of these features have implications for 
ice-sheet stability, including controlling the position of the 
grounding line and influencing the regional ice flow speed 
of the Whillans and Mercer ice streams.

Hypothesis 2:  Sedimentary organic carbon beneath the 
WIP is a relict of past marine incursions and can provide 
information on grounding line oscillations in this region of 
Antarctica. Relict organic matter in the sediments is a source 
of CH4 resulting from methanogenesis in deeper anoxic 
sediments. Age spectra of this sedimentary carbon will yield 
old ages in less reactive fractions of the total carbon.

Hypothesis 3:  Reduced compounds (e.g., CH4, H2, NH4+, 
NO2-, Fe2+, H2S) derived from the decomposition of relict 
marine sedimentary organic matter and mineral weathering 
provide the substrates for chemosynthesis, which, in 
addition to relict marine organic matter, provides additional 
energy and carbon for heterotrophic processes in Subglacial 
Lake Mercer.

Hypothesis 4:  Basal ice debris is rich in organic carbon and 
nutrients derived from relict marine organic matter. This 
debris can be transported to the grounding zone and 
contribute to modern coastal ecosystem productivity.
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OBJECTIVES:   (1) To repair and strengthen containers
damaged during the traverse to and from 
Subglacial Lake Whillans

Repair plan was guided by
a stress engineering report; 
the repairs passed ‘lift-test’;
container shipped to McMurdo.

(1a) Hose Reel Container
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OBJECTIVES:   (1) To repair and strengthen containers
damaged during the traverse to and from 
Subglacial Lake Whillans (1b) Heater Pump Unit - 1

During Field Season 2016-17:
Stiffening members were added 
under the doors, but this must still 
be completed for the container 
ends.  A crane and operator from 
ASC is needed to complete this 
repair during 2017-18 field season.

Field repairs to bring HPU-1 back from the field.

Lower frame 
repair on HPU-19
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OBJECTIVES:   (2) To prepare the CHWDS components for
the SALSA Project and stage them for
traverse to Subglacial Lake Mercer site

The Flat Rack Unit

water storage unit
melt tank

fuel

2016-17 Work Site

Philip Jeff Dennis Graham
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OBJECTIVES:   (2) To prepare the CHWDS components for
the SALSA Project and stage them for
traverse to Subglacial Lake Mercer site

Alkota unit for high pressure test

Air compressors one and two 
located in Filtration containerDennis and Graham sorting electrical inventory

2016-17 Field Effort
Maintenance    Testing Sorting 
Condensing Repairing       Staging
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OBJECTIVES:   (3) To provide a clean access drillhole into 
Subglacial Lake Mercer for SALSA science

first 1000 m hole to deploy tools, corers, and to deploy deep-SCINI
second 1000 m hole to collect ice core of basal ice using Hot Water Corer
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OBJECTIVES:   (4) To collect ‘Hot Water Ice Cores’ from 
basal Ice above Subglacial Lake Mercer
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2016/17
Field Season
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CHWDS Components to be used for the SALSA Project

Item Location Status Notes

HRU - Hose Reel Unit McM arrived McMurdo 2017/18 season, spool up more hose

HPU-1 – Heater Pump Unit 1 McM in need of repair ends 2017/18 season, planned repair work
requires ASC crane and operator

GEN - Generator containers (2) and McM ASC to work on GEN three 20’ containers
PDU - Power distribution Unit only one is working Ice Cube generators (ASC)

LARS - Launch & Recovery System McM need to remove winch 2017/18 season work planed;
Fassi Crane is on one LARS unit McM unbolted & un-wired requires ASC crane and operator

Flat Rack (FUEL, WST, MT) Camp 20 staged and bermed ready for transfer to SLM

HPU-2 - Heater Pump Unit 2 Camp 20 staged and bermed ready for transfer to SLM

Filtration Units Camp 20 staged and bermed ready for transfer to SLM

Wire Winch UNL under construction ship south in 2017

Fiber Winch UNL procured, to be tested  ship south in 2017

Roving Drill Tower UNL repaired ready to be shipped 2017

Hose for HRC UNL airlift needed for 2017 field effort
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Shaded Items will not be used in the SALSA Project

KEY:
HPU  Heater Pump Unit
HRU  Hose Reel Unit
WFU Water Filtration Unit
MT    Melt Tank
GEN  Generator Unit
PDM Power Distribution Module
WST  Water Storage Tank
FUEL Fuel Unit
C&C Command & Control Unit

Not Shown:
LARS Decks (3 units)

FLAT RACK

Launch and Recovery System
with Fassi Crane

Holds the WST, MT, & FUE L
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Linear Deployment Area

7’ x 7’ minivan
parts storage

Linear Deployment Area

melt 
return 
hole

main 
hole

basal ice 
core hole 

Layout of LARS Deck with
winches, holes, crane and
associated containers related
to UNL Hot Water Drilling Tasks

SALSASALSA Science Lab Container
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2016-17 Field season (completed)

Prep. for Pre-season effort
Ship HRU from Pt. Huememe to Lincoln, NE
Disassemble, repair and reassemble CHWDS
Engineering evaluation and guidance for repair
Repaired HRU and shipped south  (arrived in McM)

4 person crew – Dennis Duling, Philip Thalheim, Graham Roberts, Jeff Lemery

Main tasks on ice:    
(1) Inspect, maintain, repair and test CHWDS components
(2) Repair HPU-2 and HPU 1 (in part – requires crane support from ASC)
(3) Inventory equipment, sort and condense and pack for traverse
(4) Installed new components into systems, pumps, batteries, etc.
(5) Retro equipment (e.g., Roving Drill components) to CONUS
(6) ahead of schedule allowed for additional testing
(7) Stage containers for SPOT Traverse; 3 were taken to Camp 20

Note: Work-site visit by: SALSA Project PI – John Priscu
IDPO Program Manager – Blaise Stephanus
NSF Program Director Antarctic Research Facilities 

and Special Projects – Mike Jackson

CHWDS is in excellent shape, and drillers refreshed their familiarity with systems

SPOT-3 traversed three UNL units  – HPU-2, Filtration Unit, Flat Rack to Camp 20
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2017-18 Field season (pending approval; SALSA is postponed 1 year)

Prep. for pre-season effort
Purchase equipment monitoring and control system components 
Repair equipment in Lincoln, NE
CARGO to ship south to Pt Hueneme by mid August

Roving Drill tower 
Additional Hose for Hose Reel Unit
Hot Water Corer
New Wire winch

4 person crew to deploy; Late Nov. to early January (6 weeks)

Main tasks on ice
(1) accept HRU, spool on more hose
(2) test system and computer program controls of HRU
(3) complete repair HPU1 (Heater Pump Unit -1); 50% repaired

requires ASC crane to lift container to complete repair
(4) remove NIU Winch from LARS Deck; it is unbolted & power disconnected

requires ASC crane to remove NIU winch
(5) Pack containers and stage on ice for SPOT Traverse

Activity this season would allow flexibility for SPOT traverse to SLM at their 
convenience in late 2017 or early in 2018 season
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2018-19 Field season

Prep. for pre-season effort
CARGO to ship south to Pt Hueneme by mid August;

Minor and misc. items to ship, including DNF equipment

Full Drill crew of 6 to 8 drillers (including one driller from IDDO)

6 to 7 week season on ice (mid. Dec. to early Feb.)
Assuming a later deployment if repair work done in 2017-18

Main tasks on ice
(1)  set up Hot Water Drilling System

(2)  drill +1000 m main hole

(3) drill hole to recover basal ice core and collect ice core

(4) pack containers for return traverse to McMurdo

2019-20 Field season

4 – 5 drill crew to Prepare containers to be shipped  on Vessel back to UNL
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UNL effort for SALSA
Project is on schedule
and under budget.

Combined data for
2016A, 2016B and
2017. January 2017
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BOREHOLE TOOLS (not in deployment order):

FIBER WINCH
1. SCINI (Fiber winch deep SCINI)

WIRE WINCH (design and construction is in progress at UNL now)
2. CTD
3. Niskin bottle
4. WTS-LV (water filtration system)
5. multi-corer
6. basal ice corer
7. others

ROPE WINCH
8. large-corer (on loan from UNOLS?)

SALSA Project
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winch spool design

WIRE Winch
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New winch designed and constructed at UNL

Wire



UNL’s Hot Water Drilling Team at the conclusion of the WISSARD Project
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UNL Hot Water Drilling Systems  (status, ownership/stewardship, location, etc.)

Clean Hot Water Drilling System ‘WISSARD Drill’
UNL owns most components and operate on behalf of the scientific community;
some components of this system were repurposed from IceCube equipment;  
components are presently located in McMurdo and at Camp 20 near SPOT Traverse.

Shot Hole Drill
Owned by UNL; located at UNL Shop, Lincoln, NE.

Roving Drill
An assembly of component parts that are either UNL owned or on loan and stewarded by UNL 
(CalTech – pump, water tanks, sleds, tower+sled & IceCube parts – Rodwell heaters and main
hose reel).  Many components of the Roving Drill are at the UNL Shop or on the USAP vessel 
enroute to UNL. Remaining in McMurdo are the main water tank, snow melt tank, glycol tank, 
and back-up main hose reel.  This is not a ‘clean’ drill, but it was designed for future upgrade.

The SALSA Project will use the main hose reel, the return hose reel and pump, the tower and 
sled assembly, and the hot water basal ice corer (to be refurbished); these are already in 
McMurdo or at UNL to be shipped south in 2017.  
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