
IceCube Upgrade Installation
Breakout Session

IceCube Upgrade - Rebaseline Review
April 26-28, 2022

Delia Tosi – Installation Lead



Installation

• WBSs of interest: 
• 1.2.1: Implementation Management & 

Systems Engineering

• 1.2.9: Installation Off-Ice

• 1.2.10: Installation Field Seasons

• Technical progress

• Population & Cargo

• Main Cost Drivers
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1.2.1 Installation L4s
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1.2.1 Implementation Management & Systems Engineering
1.2.1.1 Implementation Management and Controls
1.2.1.2 Drill Management & Systems Engineering
1.2.1.3 Installation Management & Systems Engineering

1.2.1.3.1 2021-22 Management & Systems Engineering
1.2.1.3.2 2022-23 Management & Systems Engineering
1.2.1.3.3 2023-24 Management & Systems Engineering
1.2.1.3.4 2024-25 Management & Systems Engineering
1.2.1.3.5 2025-26 Management & Systems Engineering

1.2.1.4 Implementation Quality and Safety
1.2.1.5 Implementation Travel
1.2.1.6 Transportation and Logistics

1.2.1.6.1 Shipment Milestones
1.2.1.6.2 Drill Shipment Prep
1.2.1.6.3 Drill Shipping
1.2.1.6.4 Installation Shipment Prep
1.2.1.6.5 Installation Shipping

Installation Lead Labor + 
Engineering Support (Labor)

Total: $227k

Vendor domestic trips (Travel)
Used key assumptions

Crating & Shipping (Labor+M&S): 
total: $18k

FTE PY5 PY6 PY7 PY8

Installation Management 15% 10% 5% 5%

Installation  System Engineering 25% 30% 25% 20%



1.2.9 Installation Off-Ice
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1.2.9.1 Sensor Handling & Testing: Process & Equipment
Define and develop the handling process for sensors and special devices at the South Pole, including execution of the South Pole
Acceptance Testing (SPAT). Coordinate with ASC to secure use of suitable support equipment at the South Pole.

1.2.9.2 Rigging for String Installation
Determine & procure rigging hardware to be used during installation to connect safely the sensors to the Main Down Hole Cable.

1.2.9.3 Installation Monitor Equipment: Depth Monitor and Handheld Testers
Development of tools to be used during and after installation to monitor the depth of the string and connectivity to the sensors
through hand-held devices.

1.2.9.4 Logging & Calibration Support
Support bore hole logging. Implementation of electronic logbook for geometry record.

1.2.9.5 Develop Installation Training Package
Develop training and training tools for installation personnel

Development of tools, equipment and procedures to ensure smooth and safe handling and testing of sensors 
at the South Pole and installation of 7 strings

• Cap Ex Procurements
• Systems completion

• Technical readiness reviews
• Shipping

Charge Question ST2

Milestones: 



1.2.10 Installation Field Seasons
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1.2.10.1 Seasonal Staffing & Training, Off-Ice Coordination
Off ice training (installation team, drillers and management is trained for installation activities at the South Pole)

1.2.10.2 Installation Field Season 0 (FY23)
Activities and cargo movement related to installation in FS0 (FY23)

1.2.10.3 Installation Field Season 1 (FY24)
Activities and USAP cargo movement related to installation in FS1 (FY24)

1.2.10.4 Installation Field Season 2 (FY25)
USAP cargo movement related to installation in FS2 (FY25). Installation of Field Hubs, patch panels and patch cables. Surface Cables 
Assemblies are installed into the into the ICL through the ICL west tower and connected to the Field Hubs. Surface Junction Boxes are 
installed for all the 7 Strings. The Sensor Testing Setup, sleds and tent are prepared. Two strings worth of sensors are fully tested.

1.2.10.5 Installation Field Season 3 (FY26)
Activities and USAP cargo movement related to installation in FS3 (FY26). Test of 7 strings of sensors. Installation of 7 strings. Coordination 
with Drill Activities.

Detailed activities list and on-site management of polar field season work for installation; on-ice installation 
activities, including pre-installation activities and installation proper activities coordinated with deep drilling; labor, 
travel, M&S for installation lead; all the remaining labor is provided by in-kind personnel and personnel from other 
WBSes (1.6 and 1.4)

Milestones:
• Personnel and cargo arrival
• South Pole Acceptance Test (SPAT) ready

• Surface cable installation complete
• Readiness review
• Installation of each string

Charge Question ST2



1.2.9 Installation Off-Ice
Technical Status & To-do



Sensor Handling & Testing in Gen1

• String sensors were placed on 
sleds and tested in a tent

• Then unboxed and place on TOS shelves 
while drilling ongoing 
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1.2.9.1 Sensor Handling in Upgrade

• Sensor Handling: details are intertwined with point of origin constraints, sensor dimensions, 
Antarctic logistics, and how sensors are moved at the South Pole and tested prior to 
deployment. 

• Sensor packing fully developed, discussion undergoing with ASC to use on-ice sleds/AIPs/tent 
for sensor testing
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mDOMs are transported on LC-
130 on air force pallets

mDOMs/DEggs are 
transported on AIPs 
mounted on UHMW sleds 
at NPX for testing in tent

Solar Garage

Penetrator access



1.2.9.1 Sensor Handling Facility

9

Deck mounted truck crane 
equipped with pallet forks 

TOS from above
not on scale

Skate wheel conveyor

358”

Sensor sled

Area reserved to 

storage of special 
devices

-Mobile building, on skis
-No power

Lift’n buddy

Lift table

old shelves

231”

hole

To be completed in PY4
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1.2.9.2 Rigging & Installation Operations

Rigging hardware and installation operations are closely linked to:

• each other 

• sensor spacing 

• sensor specs 

• cable specs

D. Tosi - IceCube Upgrade Installation 10

Max load on main cable assembly, breakouts and sensor

hardware and procedure to connect sensors to the cable



String Static Load Calculation (1.4-1.2)
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Same as 
in IceCube

IceCube IceCube Upgrade

1.2.9.2 Rigging for InstallationInstallation video from IceCube Gen1
https://youtu.be/Lclhveinvmw

https://youtu.be/Lclhveinvmw


1.2.9.2 Rigging for String Installation: Summary

• Installation SOP drafts for each depth region

• Baseline rigging similar to what used in IceCube installation, cheaper &/or lighter 
alternatives being evaluated 

• Procurement in PY5, shipping October 2023

• Time allocated should be plenty for procurement, could also split among vendors
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1.2.9.3 Installation Monitoring Equipment

• Suite of tools to be used in installation 
to test connectivity and monitor depth

• Similar concept to Gen1 but different 
implementation

• 3 separate devices [PY4 to PY6]:

a) Continuous depth monitoring via 
dedicated display in Drill Control 
System

b) Hand-held connectivity tester in 
TOS to verify continuity of quad 
and breakout cable assembly

c) Hand-held connectivity tester in 
ICL after installation is complete 
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IceCube Gen1 deployment data 06/07: 

Pa
ro
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ep
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Pr
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su

re

2500 m

0 m

0.8 days

Paro Reset



1.2.9.4 Logging & Calibration Support

• Installation team in IceCube logged 
sensors position, serial number and 
distance from previous sensor on a 
paper logbook 
→ the information collected + surveyor 
date provided Stage 1 geometry 

• Plan for Upgrade is to have logging 
tablets programmed to make collection 
of geometry information more efficient 
(keep paper as back up) 
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1.2.9.5 / 1 2.10.1 Installation Training 

A deployment tower exists at PSL, in connection with a deep cased well

(18" diameter to 50', then 10" diameter to 250’)

• It was used for deployment training every year during IC construction

• Will be used to practice procedures in as much as detail as possible.
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1.2.10 Installation 
Field Activities 

Tasks & Population



Field Season 2 Installation tasks & personnel

• Install surface cables and surface 
junction boxes 

• Install & commission Upgrade 
timing and power electronics into 
the ICL 

• Inventory of Installation tools 

• Setup Sensors Handling and Testing 

• Team size of 4
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Surface Cable Assembly Entry in East Tower

19

surface cables x7

culvert

removable panel

(photo of west tower)

A couple options investigated jointly with ASC in 2019-20, plan developed shortly 
before COVID in spring 2020 with ASC meeting
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On-site Investigation, 30 Dec. 2019

• Inspection team: 
• IceCube: J. Kelley, D. Tosi

• ASC:  S. Bruce, T. Ager, D. Clyde, P. Gougeon, G. 
Gordon, A. Fera

• Opened panel at base of tower for access

• Lift support to open / inspect cable bridge

• Installed a lead line across bridge down to the pit

• Complete entry to exit inspection

20

More photos/details in backup
Also a few pictures about 
scintillator/radio + ARA cables 
up the west tower in 2017
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Field Season 3 Installation tasks & personnel
String preparation (1 DAQ expert + 1 in-kind helper):

• Test 800 sensors (SPAT)

• Stage instrumentation prior to installation

Installation proper list of tasks (Install lead + 4 in-kind 
per shift + 3 drillers):

• Shift lead (1x)

• DOM suppliers (2x): sort sensors according to string 
deployment order in sensor handling facility

• DOM supplier TOS side (1x): preps the next sensor

• DOM installers (2x) : attach sensors to cable at the 
hole

• Winch operator (1x): operate TU-20 and hoist

• Logger (1x): Logs instrumentation, measures inter-
sensor distance
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Cables specific tasks (1 CPT electronics SME + 1 DAQ 
SME)

• Oversee main cable assembly (MCA) spool loading 
on TU-20 prior to each hole

• Assist with breakout cable assembly (BCA) 
installation and DOM connectivity test during 
deployment

• Cable drag and cable connection to SJB after 
installation

• Perform connectivity test from ICL to in-ice devices. 
Isolate any problematic wire pairs and debug any 
connectivity issues.

• Connect ICL patch cables to FieldHubs

• Support DOM and special device commissioning and 
any in-water calibration operations

• Excavate Pit1-Pit2, backfill after installation is 
completed (*).



Field Season 3 Drill Sequence
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ASC/Upgrade map maintenance 
part of 1.2.1 work

TOS1 in shades of blue
TOS2 in shades of pink



1.2.10 Cargo & ASC support



Installation cargo breakdown
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ASC support

• Cargo movement

• Trenching for SCA and MCA

• TU-20 loading

• Sensor loading for testing

• ICL culver plate modifications
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H # L2 WBS Task Name Duration Start Date End Date SD+Time ED+Time Predecessor WBSPersonnel Notes Baseline Notes
1.2 1.2.8.4 USAP Field Season 0 (FY23) 168d 10/01/22 05/23/23 01/10/22 08:00 23/05/23 16:59

1.2 1.2.8.4.1.1 McM Mainbody Season Begins (USAP) 0 10/01/22 10/01/22 01/10/22 08:00 01/10/22 08:00

1.2 1.2.8.4.1.2 South Pole Season Begins (USAP) 0 11/01/22 11/01/22 01/11/22 08:00 01/11/22 08:00

1.2 1.2.8.4.1.3 Pole Season Ends (USAP) 0 02/15/23 02/15/23 15/02/23 08:00 15/02/23 08:00

1.2 1.2.8.4.1.4 MCM Season Ends (USAP) 0 03/01/23 03/01/23 01/03/23 08:00 01/03/23 08:00

1.2 1.2.8.4.2 Cargo Movements (USAP) 97d 10/01/22 02/13/23 01/10/22 08:00 13/02/23 16:59

1.2 1.2.8.4.2.1 Pole (USAP) 75d 11/01/22 02/13/23 01/11/22 08:00 13/02/23 16:59

1.2 1.2.8.4.2.1.1 LC130 - Pole (USAP) 75d 11/01/22 02/13/23 01/11/22 08:00 13/02/23 16:59 USAP Support

1.2 1.2.8.4.2.1.1.1 Fuel - 2 Missions, 6000 gallons (USAP) 75d 11/01/22 02/13/23 01/11/22 08:00 13/02/23 16:59 1049 USAP Support

1.2 1.2.8.4.2.1.2 SPOT1 (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00

1.2 1.2.8.4.2.1.2.1 Fuel Tower Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.2 8' Refit Container Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.3 Generator Hoods (SPOTSA Bermed) Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.4 Weight Stack (SPOTSA Bermed) Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.5 Generator Hoods (Intake) Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.6 Generator Hoods (Exhaust) Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.7 Container Skis Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.8 ARA Trailer Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00 USAP Support

1.2 1.2.8.4.2.1.2.9 Traverse Accelerometer Logger Arrives (USAP) 0 12/01/22 12/01/22 01/12/22 08:00 01/12/22 08:00

1.2 1.2.8.4.2.1.3 SPOT2 (USAP) 1d 01/01/23 01/01/23 01/01/23 08:00 01/01/23 16:59

1.2 1.2.8.4.2.1.3.1 Generator Module 1 Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.2 Generator Module 3 Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.3 Firn Drill Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.4 Refit Container A (20' ISO) Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.5 Refit Container B (20' ISO) Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.6 Main Cable Reel (MCR) Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.7 Return Water Cable Reel (RWCR) Arrives (USAP) 0 01/01/23 01/01/23 01/01/23 08:00 01/01/23 08:00 USAP Support

1.2 1.2.8.4.2.1.3.8 Traverse Accelerometer Logger Arrives (USAP) 1d 01/01/23 01/01/23 01/01/23 08:00 01/01/23 16:59

1.2 1.2.8.4.2.1.4 SPOT3 (USAP) 0 02/01/23 02/01/23 01/02/23 08:00 01/02/23 08:00

1.2 1.2.8.4.2.1.4.1 HPU2 Arrives (USAP) 0 02/01/23 02/01/23 01/02/23 08:00 01/02/23 08:00 USAP Support

1.2.8.4.2.2 McMurdo (USAP) 92d 10/01/22 02/06/23 01/10/22 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.1 SAAM (USAP) 17d 10/01/22 10/25/22 01/10/22 08:00 25/10/22 08:00

1.2 1.2.8.4.2.2.1.1 Traverse Accelerometer Logger Shipment (USAP) 1d 10/18/22 10/18/22 18/10/22 08:00 18/10/22 16:59

1.2 1.2.8.4.2.2.2 Vessel (USAP) 2d 02/05/23 02/06/23 05/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.2.1 Generator 2 - Loaded in Lyttleton (USAP) 1d 02/06/23 02/06/23 06/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.2.2 Refit Container C (20' ISO) Arrives (USAP) 1d 02/06/23 02/06/23 06/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.2.3 ARA Drill Components Crate 1 - DNF (USAP) 1d 02/06/23 02/06/23 06/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.2.4 Drill Heads X, Y, & R - DNF (USAP) 1d 02/06/23 02/06/23 06/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.2.2.2.5 Controls Component Crates Shipment 1 DNF (USAP) 1d 02/06/23 02/06/23 06/02/23 08:00 06/02/23 16:59

1.2 1.2.8.4.3 USAP Deliverables 167d 10/03/22 05/23/23 03/10/22 08:00 23/05/23 16:59

1.2 1.2.8.4.3.1 Pole & MCM Support (USAP) 159d 10/03/22 05/11/23 03/10/22 08:00 11/05/23 16:59

1.2 1.2.8.4.3.2 Transportation & Logistics Support (USAP) 90d 10/05/22 02/07/23 05/10/22 08:00 07/02/23 16:59 USAP Support

1.2 1.2.8.4.3.3 287 Loader Repairs & Pole Prep (USAP) - winter 2w 05/10/23 05/23/23 10/05/23 08:00 23/05/23 16:59 1050FS +60d USAP Support

1.2 1.2.8.4.3.4 SES & Drill Pad Hardening/Grooming (USAP) 21d 12/01/22 12/29/22 01/12/22 08:00 29/12/22 16:59 USAP Support

1.2 1.2.8.4.3.5 Complete CRREL Gen Maintenance & Repairs (USAP) 7d 01/03/23 01/11/23 03/01/23 08:00 11/01/23 16:59 USAP Support

1.2 1.2.8.4.3.6 Confirm/Inspect CRREL Gen cables 2-100amp w/ Hubbell/Appleton Connectors 

(USAP)

0 01/11/23 01/11/23 11/01/23 16:59 11/01/23 16:59 1094 USAP Support

1.2 1.2.8.4.3.7 Cargo Storage Support Pole & MCM (USAP) 75d 11/01/22 02/13/23 01/11/22 08:00 13/02/23 16:59 1048, 1049 USAP Support

1.2 1.2.8.4.3.8 Crane Support MCM & Pole for Onload and Offload of Cargo & Set Gens on Skis 

(USAP)

45d 11/01/22 01/02/23 01/11/22 08:00 02/01/23 16:59 1048, 1049 USAP Support

1.2 1.2.8.4.3.9 Excavate SPoTSA Storage Site 1d 11/08/22 11/08/22 08/11/22 08:00 08/11/22 16:59 1048, 1049FS +5d USAP Support

1.2 1.2.8.4.3.10 CRREL/Survey GPR Support for Trench Lane & Hole Site Proofing (USAP) 1d 12/15/22 12/15/22 15/12/22 08:00 15/12/22 16:59 1093SS +10d USAP Support

1.2 1.2.8.4.3.11 Overwinter Storage Electrical Infrastructure Installation (USAP) 1d 12/06/22 12/06/22 06/12/22 08:00 06/12/22 16:59 1048, 1049FS +25d USAP Support

1.2 1.2.8.4.3.12 SPOTSA Berm Maintenance (USAP) 3d 10/03/22 10/05/22 03/10/22 08:00 05/10/22 16:59 1048 USAP Support

1.2 1.2.8.4.3.13 Relocation of Gen 2 to Phoenix from SPOTSA for Shipping to CHC (USAP) 1d 10/06/22 10/06/22 06/10/22 08:00 06/10/22 16:59 1101 USAP Support

1.2 1.2.8.5 USAP Field Season 1 (FY24) 279d 02/01/23 02/29/24 01/02/23 08:00 29/02/24 16:59

1.2 1.2.8.5.1 FS1 Milestones 193d 02/15/23 11/12/23 15/02/23 08:00 12/11/23 08:00

1.2 1.2.8.5.1.1 McM Mainbody Season Begins (USAP) 0 10/01/23 10/01/23 01/10/23 08:00 01/10/23 08:00

1.2 1.2.8.5.1.2 South Pole Season Begins (USAP) 0 11/01/23 11/01/23 01/11/23 08:00 01/11/23 08:00

1.2 1.2.8.5.1.3 ICU Team Arrives  [Headcount 11] 0 11/12/23 11/12/23 12/11/23 08:00 12/11/23 08:00

1.2 1.2.8.5.1.4 Pole Season Ends (USAP) 0 02/15/23 02/15/23 15/02/23 08:00 15/02/23 08:00

1.2 1.2.8.5.1.5 MCM Season Ends (USAP) 0 03/01/23 03/01/23 01/03/23 08:00 01/03/23 08:00

1.2 1.2.8.5.2 PQ, ECW & Deployment Travel Costs (FS1) 192d 06/02/23 02/29/24 02/06/23 08:00 29/02/24 16:59 Driller_Contributed, Driller_PSL_DirectHire, Driller_PSL_Lead, PSL_EngineerTeam of 81-Dar3-Direct-Hire Drillers2-Contributed Drillers2-PSL EngineersTravel Labor:  48 hrs/ea (Labor)- 3 days paid time during deployment- 3 days paid time during redeployment Travel Cost: $1,800/ea (Travel)PQ Cost: $950/ea (M&S)

1.2 1.2.8.5.3 USAP Cargo Movements (FY24) 70d 11/01/23 02/12/24 01/11/23 08:00 12/02/24 08:00

1.2 1.2.8.5.3.1 Pole (USAP) 60d 11/15/23 02/12/24 15/11/23 08:00 12/02/24 08:00

1.2 1.2.8.5.3.1.1 LC130 - Pole (USAP) 60d 11/15/23 02/12/24 15/11/23 08:00 12/02/24 08:00

1.2 1.2.8.5.3.1.1.1 Controls Component Crates Shipment 1  DNF (USAP) 0 11/15/23 11/15/23 15/11/23 08:00 15/11/23 08:00 USAP Support

1.2 1.2.8.5.3.1.1.2 Controls Component Crates Shipment 2  DNF (USAP) 0 11/15/23 11/15/23 15/11/23 08:00 15/11/23 08:00 USAP Support

1.2 1.2.8.5.3.1.1.3 ARA Drill System Components - Crate 1 (DNF) (USAP) 0 11/15/23 11/15/23 15/11/23 08:00 15/11/23 08:00 USAP Support

1.2 1.2.8.5.3.1.1.4 Drill Heads X, Y, & R - DNF (USAP) 1d 02/06/24 02/06/24 06/02/24 08:00 06/02/24 16:59

1.2 1.2.8.5.3.1.1.5 Fuel - 19 Missions, 55,200 gallons (USAP) 0 02/12/24 02/12/24 12/02/24 08:00 12/02/24 08:00 USAP Support

1.2 1.2.8.5.3.1.2 SPOT1 - Pole (USAP) 0 12/01/23 12/01/23 01/12/23 08:00 01/12/23 08:00

1.2 1.2.8.5.3.1.2.1 Gen 2 (USAP) 0 12/01/23 12/01/23 01/12/23 08:00 01/12/23 08:00 USAP Support

1.2 1.2.8.5.3.1.2.2 Refit Container C (20' ISO) Arrives (USAP) 0 12/01/23 12/01/23 01/12/23 08:00 01/12/23 08:00 USAP Support

1.2 1.2.8.5.3.1.3 SPOT2 - Pole (USAP) 0 01/01/24 01/01/24 01/01/24 08:00 01/01/24 08:00

1.2 1.2.8.5.3.1.3.1 Placeholder 0 01/01/24 01/01/24 01/01/24 08:00 01/01/24 08:00 USAP Support

1.2 1.2.8.5.3.1.4 SPOT3 - Pole (USAP) 0 02/01/24 02/01/24 01/02/24 08:00 01/02/24 08:00

1.2 1.2.8.5.3.1.4.1 Placeholder 0 02/01/24 02/01/24 01/02/24 08:00 01/02/24 08:00 USAP Support

1.2 1.2.8.5.3.2 MCM (USAP) 65d 11/01/23 02/05/24 01/11/23 08:00 05/02/24 08:00

1.2 1.2.8.5.3.2.1 SAAM (ComSur) (USAP) 0 11/01/23 11/01/23 01/11/23 08:00 01/11/23 08:00 USAP Support

1.2 1.2.8.5.3.2.1.1 Controls Component Crates Shipment 2  DNF (USAP) 0 11/01/23 11/01/23 01/11/23 08:00 01/11/23 08:00 USAP Support

1.2 1.2.8.5.3.2.2 Vessel - MCM (USAP) 0 02/05/24 02/05/24 05/02/24 08:00 05/02/24 08:00 USAP Support

1.2 1.2.8.5.3.2.2.1 Load Member Cable Reel (?)  (USAP) 0 02/05/24 02/05/24 05/02/24 08:00 05/02/24 08:00 USAP Support

1.2 1.2.8.5.3.3 Retrograde (USAP) 0 02/05/24 02/05/24 05/02/24 08:00 05/02/24 08:00 USAP Support

1.2 1.2.8.5.3.4 Cargo Storage Support  Pole and McMurdo  (USAP) 0 11/01/23 11/01/23 01/11/23 08:00 01/11/23 08:00 USAP Support

1.2 1.2.8.5.4 Early Season Kick-off Tasking 68d 11/07/23 02/13/24 07/11/23 08:00 13/02/24 16:59

1.2 1.2.8.5.4.1 Excavate EHWD & Equipment Berms for Access (USAP) 5d 11/07/23 11/13/23 07/11/23 08:00 13/11/23 16:59 USAP Support

1.2 1.2.8.5.4.2 Deliver MECC & Fuel Tank, Shop, SEW to Cryo (USAP) 3d 11/09/23 11/13/23 09/11/23 08:00 13/11/23 16:59 USAP Support

1.2 1.2.8.5.4.3 Set-up Cryo Worksite Power Feed & Fuel (USAP) 5d 11/07/23 11/13/23 07/11/23 08:00 13/11/23 16:59 USAP Support

1.2 1.2.8.5.4.4 Set-up MECC & Shop for Season Activities (Driller) 3d 11/14/23 11/16/23 14/11/23 08:00 16/11/23 16:59 1135 M_Engineer/Contract_Driller

1.2 1.2.8.5.4.5 Re-establish SES Pad, Groom & Compact Roads (USAP) 8d 11/21/23 12/01/23 21/11/23 08:00 01/12/23 16:59 USAP Support

1.2 1.2.8.5.4.6 Provide Heaters (PolarTherm) (USAP) 62d 11/15/23 02/13/24 15/11/23 08:00 13/02/24 16:59 USAP Support

1.2 1.2.8.5.4.7 Provide 287B Skidsteer & Snomo's (USAP) 1d 11/15/23 11/15/23 15/11/23 08:00 15/11/23 16:59 USAP Support

1.2 1.2.8.5.4.8 Provide Fire Extinguishers (USAP) 1d 11/15/23 11/15/23 15/11/23 08:00 15/11/23 16:59 USAP Support

1.2 1.2.8.5.4.9 SEW Season Prep Activities 3d 11/13/23 11/15/23 13/11/23 08:00 15/11/23 16:59 1107SS

1.2 1.2.8.5.4.9.1 Stock Shelves/Cabinets w/ Needed Hardware and Tools 3d 11/13/23 11/15/23 13/11/23 08:00 15/11/23 16:59 1107SS

1.2 1.2.8.5.4.9.2 Install new DGH Gateway/Ethernet box, Connect to Gen-1 Network Box, M-DGHs & 

Test

2d 11/13/23 11/14/23 13/11/23 08:00 14/11/23 16:59 1107SS

1.2 1.2.8.5.5 Generators & PDM 27d 11/22/23 01/03/24 22/11/23 16:59 03/01/24 16:59

1.2 1.2.8.5.5.1 Receive & Set Gen 2 on Skis with Crane (USAP) 1d 12/01/23 12/01/23 01/12/23 08:00 01/12/23 16:59 1120 E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.2 Generators 1, 2, 3 & PDM Delivered to Cryo (USAP) 0 12/01/23 12/01/23 01/12/23 16:59 01/12/23 16:59 1146, 1134FS +7d USAP Support

1.2 1.2.8.5.5.3 CRELL Gen Delivered to Cryo (USAP) 0 11/22/23 11/22/23 22/11/23 16:59 22/11/23 16:59 1134FS +7d USAP Support

1.2 1.2.8.5.5.4 Prepare CRREL Gen for Firn Drill Testing  (USAP) 5d 12/05/23 12/11/23 05/12/23 08:00 11/12/23 16:59 1148FS +7d USAP Support

1.2 1.2.8.5.5.5 Generators & PDM - Repairs & Pre-operational Checks 7d 12/04/23 12/12/23 04/12/23 08:00 12/12/23 16:59 1147 E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.8 Install 3rd Disconnect on PDM (USAP) 2d 12/04/23 12/05/23 04/12/23 08:00 05/12/23 16:59 1147 E_Engineer/ Generator Contractor

1.2 1.2.8.5.5.9 Gen3 Preventative Maintenance (PM) (USAP) 2d 12/11/23 12/12/23 11/12/23 08:00 12/12/23 16:59 1150FF USAP Support

1.2 1.2.8.5.5.10 Deliver Fuel Tank & Fuel (USAP) 2d 12/13/23 12/14/23 13/12/23 08:00 14/12/23 16:59 1150, 1151, 1152 E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.11 Ready, Start-up & Exercise Gen1, Gen 2, & Gen3 (Driller & USAP) 2d 12/13/23 12/14/23 13/12/23 08:00 14/12/23 16:59 1150, 1151, 1152 E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.12 Install Intake & Exhaust Hoods 4d 12/15/23 12/20/23 15/12/23 08:00 20/12/23 16:59 1154 E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.13 Intake & Exhaust Hoods Installation Support (953 w/ stinger) (USAP) 4d 12/13/23 12/18/23 13/12/23 08:00 18/12/23 16:59 1154SS E_Engineer/Generator_Contractor

1.2 1.2.8.5.5.14 Relocate Gen 1, Gen 2, & Gen 3, & PDM from Cryo to SES (USAP) 3d 12/19/23 12/21/23 19/12/23 08:00 21/12/23 16:59 1156 USAP Support

1.2 1.2.8.5.5.15 Winterize Gen Modules and PDM (Driller & USAP) 2d 01/02/24 01/03/24 02/01/24 08:00 03/01/24 16:59 1157FS +5d M_Engineer/Contract_Driller

1.2 1.2.8.5.6 EHWD: Upgrade & Replacement Work 54d 11/13/23 01/31/24 13/11/23 16:59 31/01/24 16:59

1.2 1.2.8.5.6.1 Global Computing & Controls 6d 01/05/24 01/12/24 05/01/24 08:00 12/01/24 16:59

1.2 1.2.8.5.6.1.1 Assess SES/TOS Interconnect Inventory 3d 01/10/24 01/12/24 10/01/24 08:00 12/01/24 16:59 E_Engineer/Contract_Driller

1.2 1.2.8.5.6.1.2 Install and Test Modbus DGH Modules 2d 01/05/24 01/08/24 05/01/24 08:00 08/01/24 16:59 E_Engineer

1.2 1.2.8.5.6.2 Drill Control Center (DCC) 2d 11/13/23 11/15/23 13/11/23 16:59 15/11/23 16:59

1.2 1.2.8.5.6.2.1 DCC Relocated to Cryo (USAP) 0 11/13/23 11/13/23 13/11/23 16:59 13/11/23 16:59 1134 USAP Support

1.2 1.2.8.5.6.2.2 Replace Electric Heater in Electrical Closet 2d 11/14/23 11/15/23 14/11/23 08:00 15/11/23 16:59 1164 E_Engineer/Contract_Driller

1.2 1.2.8.5.6.2.3 Clean-up Workspace & Configure 2d 11/14/23 11/15/23 14/11/23 08:00 15/11/23 16:59 1164 E_Engineer/Contract_Driller

1.2 1.2.8.5.6.3 Main Heating Plants (MHP) 23d 11/14/23 12/15/23 14/11/23 08:00 15/12/23 16:59

1.2 1.2.8.5.6.3.1 MHP Relocation Support (USAP) 1d 11/14/23 11/14/23 14/11/23 08:00 14/11/23 16:59 1134 USAP Support

1.2 1.2.8.5.6.3.2 Install MHP Fall Restraint Towers (USAP) 1d 11/15/23 11/15/23 15/11/23 08:00 15/11/23 16:59 1168 USAP Support

1.2 1.2.8.5.6.3.3 MHP1 9d 11/15/23 11/28/23 15/11/23 08:00 28/11/23 16:59

1.2 1.2.8.5.6.3.3.1 Mechanical Refit & Repairs (MHP1) 9d 11/15/23 11/28/23 15/11/23 08:00 28/11/23 16:59

1.2 1.2.8.6 USAP Field Season 2 (FY25) 516d 02/12/24 02/10/26 12/02/24 08:00 10/02/26 16:59

1.2 1.2.8.6.1 FS2 Milestones 193d 02/15/24 11/12/24 15/02/24 08:00 12/11/24 08:00

1.2 1.2.8.6.1.1 McM Mainbody Season Begins (USAP) 0 10/01/24 10/01/24 01/10/24 08:00 01/10/24 08:00

1.2 1.2.8.6.1.2 South Pole Season Begins (USAP) 0 11/01/24 11/01/24 01/11/24 08:00 01/11/24 08:00

1.2 1.2.8.6.1.3 ICU Team Arrives  [Headcount 14] 0 11/12/24 11/12/24 12/11/24 08:00 12/11/24 08:00

1.2 1.2.8.6.1.4 Pole Season Ends (USAP) 0 02/15/24 02/15/24 15/02/24 08:00 15/02/24 08:00

1.2 1.2.8.6.1.5 MCM Season Ends (USAP) 0 03/01/24 03/01/24 01/03/24 08:00 01/03/24 08:00

1.2 1.2.8.6.2 PQ, ECW & Deployment Travel Costs (FS2)  Team (Headcount 14) 157d 07/01/24 02/07/25 01/07/24 08:00 07/02/25 16:59 Team of 141-Dar6-Direct-Hire Drillers6-Contributed Drillers2-PSL EngineersTravel Labor:  48 hrs/ea (Labor)- 3 days paid time during deployment- 3 days paid time during redeployment Travel Cost: $1,800/ea (Travel)PQ Cost: $950/ea (M&S)

1.2 1.2.8.6.3 USAP Cargo Movements (FY25) 252d 02/12/24 02/01/25 12/02/24 08:00 01/02/25 08:00

1.2 1.2.8.6.3.1 Pole (USAP) 252d 02/12/24 02/01/25 12/02/24 08:00 01/02/25 08:00

1.2 1.2.8.6.3.1.1 LC130 - Pole (USAP) 199d 02/12/24 11/15/24 12/02/24 08:00 15/11/24 08:00

1.2 1.2.8.6.3.1.1.1 Controls Component Crates Shipment 3, DNF (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00

1.2 1.2.8.6.3.1.1.2 Driller Resupply/Refit Container (8' ISO) (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00

1.2 1.2.8.6.3.1.1.3 Drill Refit Components Crate, DNF (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00

1.2 1.2.8.6.3.1.1.4 Fuel - 10 Missions, 24,000 gallons (USAP) 0 02/12/24 02/12/24 12/02/24 08:00 12/02/24 08:00 USAP Support

1.2 1.2.8.6.3.1.2 SPOT1 - Pole (USAP) 0 12/01/24 12/01/24 01/12/24 08:00 01/12/24 08:00

1.2 1.2.8.6.3.1.2.1 Drill Hose x 9 (USAP) 0 12/01/24 12/01/24 01/12/24 08:00 01/12/24 08:00

1.2 1.2.8.6.3.1.3 SPOT2 - Pole (USAP) 0 01/01/25 01/01/25 01/01/25 08:00 01/01/25 08:00

1.2 1.2.8.6.3.1.3.1 Drill Hose x3 (USAP) 0 01/01/25 01/01/25 01/01/25 08:00 01/01/25 08:00

1.2 1.2.8.6.3.1.3.2 Load Member Cable Reel ? (USAP) 0 01/01/25 01/01/25 01/01/25 08:00 01/01/25 08:00

1.2 1.2.8.6.3.1.4 SPOT3 - Pole (USAP) 0 02/01/25 02/01/25 01/02/25 08:00 01/02/25 08:00

1.2 1.2.8.6.3.1.4.1 TBD 0 02/01/25 02/01/25 01/02/25 08:00 01/02/25 08:00

1.2 1.2.8.6.3.2 MCM (USAP) 50d 11/01/24 01/15/25 01/11/24 08:00 15/01/25 08:00

1.2 1.2.8.6.3.2.1 SAAM - ComSur (USAP) 0 11/01/24 11/01/24 01/11/24 08:00 01/11/24 08:00

1.2 1.2.8.6.3.2.1.1 Controls Component Crates Shipment 3  - DNF (USAP) 0 11/01/24 11/01/24 01/11/24 08:00 01/11/24 08:00

1.2 1.2.8.6.3.2.1.2 Driller Resupply/Refit Container (8' ISO) (USAP) 0 11/01/24 11/01/24 01/11/24 08:00 01/11/24 08:00

1.2 1.2.8.6.3.2.1.3 Driller Resupply/Refit Crate - DNF (USAP) 0 11/01/24 11/01/24 01/11/24 08:00 01/11/24 08:00

1.2 1.2.8.6.3.2.2 Vessel (USAP) 0 01/15/25 01/15/25 15/01/25 08:00 15/01/25 08:00

1.2 1.2.8.6.3.2.2.1 Placeholder 0 01/15/25 01/15/25 15/01/25 08:00 15/01/25 08:00

1.2 1.2.8.6.3.3 Retrograde - (USAP) 0 01/15/25 01/15/25 15/01/25 08:00 15/01/25 08:00

1.2 1.2.8.6.3.4 Cargo Storage Support  Pole and McMurdo  (USAP) 51d 11/01/24 01/15/25 01/11/24 08:00 15/01/25 16:59

1.2 1.2.8.6.4 Opening Activities & Seasonal Equipment Site (SES) Set-up 62d 11/08/24 02/06/25 08/11/24 08:00 06/02/25 16:59

1.2 1.2.8.6.4.1 Re-establish SES Drill Pad, Excavate SES and ICL Road, Groom & Compact Roads 

(USAP)

7d 11/08/24 11/18/24 08/11/24 08:00 18/11/24 16:59 USAP Support

1.2 1.2.8.6.4.2 Provide Support Generators - CRREL/Onan Genset (USAP) 12d 11/15/24 12/03/24 15/11/24 08:00 03/12/24 16:59 USAP Support

1.2 1.2.8.6.4.3 Deliver Early Season SES Warm-up Shack (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00 USAP Support

1.2 1.2.8.6.4.4 Provide Heaters, 953 Loader, 287B Skidsteer, Pax Van, & Snomo's (USAP) 57d 11/15/24 02/06/25 15/11/24 08:00 06/02/25 16:59 USAP Support

1.2 1.2.8.6.4.5 Excavate Winter Storage Berms & Deliver Towers/Equipment (USAP) 5d 11/08/24 11/14/24 08/11/24 08:00 14/11/24 16:59 USAP Support

1.2 1.2.8.6.4.6 Excavate ICL Storage Site & Deliver TOS1/2, DCC, & MSHR to SES (USAP) 5d 11/14/24 11/20/24 14/11/24 08:00 20/11/24 16:59 USAP Support

1.2 1.2.8.6.4.7 Driller Support for SES Digout 5d 11/15/24 11/21/24 15/11/24 08:00 21/11/24 16:59

1.2 1.2.8.6.4.8 Built Ramp to Water Tank 1 (USAP) 3d 11/16/24 11/19/24 16/11/24 08:00 19/11/24 16:59 USAP Support

1.2 1.2.8.6.4.9 SES Drill Camp Excavated & Established (USAP) 0 11/17/24 11/17/24 17/11/24 08:00 17/11/24 08:00 USAP Support

1.2 1.2.8.6.4.10 SES IT Support Activities (USAP) 1d 11/20/24 11/20/24 20/11/24 08:00 20/11/24 16:59 USAP Support

1.2 1.2.8.6.4.11 Fuel Tower: Connect, Test and Make Ready 2d 11/21/24 11/22/24 21/11/24 08:00 22/11/24 16:59

1.2 1.2.8.6.4.12 Make Ready all SES Modules (DCC, PHS, MHPs, MECC, WTs, All) 9d 11/14/24 11/26/24 14/11/24 08:00 26/11/24 16:59

1.2 1.2.8.6.4.13 Complete Interconnects (DCC, PHS, MHPs, MECC, WTs, Gens, & PDMs) 5d 11/14/24 11/20/24 14/11/24 08:00 20/11/24 16:59

1.2 1.2.8.6.4.14 Furnace Checkout & Fire Up (All Modules) 3d 11/14/24 11/18/24 14/11/24 08:00 18/11/24 16:59

1.2 1.2.8.6.4.15 Perform Emergency Incident Drill & Safety Training 2d 12/08/24 12/09/24 08/12/24 08:00 09/12/24 16:59

1.2 1.2.8.6.4.16 Provide Fire Extinguishers (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00 USAP Support

1.2 1.2.8.6.4.17 Begin Delivery - 3k or 5k Fuel Tanks  (USAP) 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00 USAP Support

1.2 1.2.8.6.4.18 Supply local fuel tanks for both TOSes (2x) and keep filled throughout (USAP) --> 

Change duration

9d 11/15/24 11/27/24 15/11/24 08:00 27/11/24 16:59 USAP Support

1.2 1.2.8.6.4.19 Fuel Tanks Connection Support (USAP) 9d 11/15/24 11/27/24 15/11/24 08:00 27/11/24 16:59 USAP Support

1.2 1.2.8.6.4.20 SES Operational 0 11/15/24 11/15/24 15/11/24 08:00 15/11/24 08:00 USAP Support

1.2 1.2.8.6.5 Seasonal Equipment Site (SES) Maintenance & Support 59d 11/15/24 02/10/25 15/11/24 08:00 10/02/25 16:59

1.2 1.2.8.6.5.1 SES Maintenance Activities - Season-long Driller Support 56d 11/15/24 02/05/25 15/11/24 08:00 05/02/25 16:59 1512FS -2d

1.2 1.2.8.6.5.2 Sustaining Fuel Deliveries - 3k or 5k Fuel Tanks  (USAP) 9d 11/15/24 11/27/24 15/11/24 08:00 27/11/24 16:59 1500SS USAP Support

1.2 1.2.8.6.5.3 General Equipment Support - Moves, Season Snow Removal, Road Maint. (USAP) 59d 11/15/24 02/10/25 15/11/24 08:00 10/02/25 16:59 USAP Support

1.2 1.2.8.6.5.4 Deliver 3000 gals Seed Water from Station (USAP) 2d 12/12/24 12/13/24 12/12/24 08:00 13/12/24 16:59 USAP Support

1.2 1.2.8.6.5.5 Create Storage Berms, End-of-the-World & SES (USAP) 17d 12/15/24 01/08/25 15/12/24 08:00 08/01/25 16:59 USAP Support

1.2 1.2.8.6.5.6 Build Firn Hole Covers (USAP) 5d 12/01/24 12/05/24 01/12/24 08:00 05/12/24 16:59 USAP Support

1.2 1.2.8.6.5.7 Deliver Compressor to SES (USAP) 1d 12/01/24 12/01/24 01/12/24 08:00 01/12/24 16:59 USAP Support

1.2 1.2.8.6.5.8 Deliver & Warm Up Glycol Tank (USAP) 1d 12/01/24 12/01/24 01/12/24 08:00 01/12/24 16:59 USAP Support

1.2 1.2.8.6.5.9 Create SES Snow Supply Stockpile (USAP) 1d 12/01/24 12/01/24 01/12/24 08:00 01/12/24 16:59 USAP Support

1.2 1.2.8.6.6 Generators & PDM 53d 11/14/24 01/31/25 14/11/24 17:00 31/01/25 16:59

1.2 1.2.8.6.6.1 Deliver CRREL Gen for Early Season for SES Power (USAP) e1d 11/14/24 11/15/24 14/11/24 17:00 15/11/24 16:59 1503 E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.2 Supply Heat for CRREL Gen (USAP) e2d 11/15/24 11/17/24 15/11/24 17:00 17/11/24 16:59 1530 E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.3 Connect CRREL Gen to SES through Transformer Skid & Start (Driller & USAP) e2d 11/15/24 11/17/24 15/11/24 17:00 17/11/24 16:59 1531FF E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.4 Temp SES Power Established 0 11/21/24 11/21/24 21/11/24 16:59 21/11/24 16:59 1515SS +1d, 1505 E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.5 Connect Fuel Hoses & Prime Gens 1-3 (Driller & USAP) e2d 11/21/24 11/23/24 21/11/24 17:00 23/11/24 16:59 1515SS +1d, 1505 E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.6 Generators & PDM - Pre-operational Checks e2d 11/21/24 11/23/24 21/11/24 17:00 23/11/24 16:59 1534SS E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.7 Contract Gen Tech Arrives 0 11/23/24 11/23/24 23/11/24 08:00 23/11/24 08:00 USAP Support

1.2 1.2.8.6.6.8 Ready & Start-up Gen1, Gen 2, & Gen3 (Driller & USAP) e2d 11/23/24 11/25/24 23/11/24 17:00 25/11/24 16:59 1534, 1535 E_Engineer/Generator_Contractor

1.2 1.2.8.6.6.9 Parallel Gens through PDM Bays (Driller & Contract Gen Tech) e3d 11/25/24 11/28/24 25/11/24 17:00 28/11/24 16:59 1536, 1537 USAP Support

1.2 1.2.8.6.6.10 Load Test using Resistance Heaters (Driller & Contract Gen Tech) e2d 11/29/24 12/01/24 29/11/24 08:00 01/12/24 07:59 1537FS +2d M_Engineer/Contract_Driller

1.2 1.2.8.6.6.11 Test Safety Shut-downs (Driller & Contract Gen Tech) e2d 12/01/24 12/03/24 01/12/24 08:00 03/12/24 07:59 1539 M_Engineer/Contract_Driller

1.2 1.2.8.6.6.12 SES Power Plant Online 0 12/03/24 12/03/24 03/12/24 07:59 03/12/24 07:59 1540 M_Engineer/Contract_Driller

1.2 1.2.8.6.6.13 Integrate and test new generator and PDM controls/point I/O 4d 12/03/24 12/06/24 03/12/24 08:00 06/12/24 16:59 1541 M_Engineer/Contract_Driller

1.2 1.2.8.6.6.14 Scheduled Preventive Maintenance (Driller & USAP) e20d 12/12/24 01/01/25 12/12/24 08:00 01/01/25 07:59 1541FS +7d M_Engineer/Contract_Driller

1.2 1.2.8.6.6.15 Winterize Gen Modules and PDM (Driller & USAP) e2d 01/29/25 01/31/25 29/01/25 17:00 31/01/25 16:59 1666FF M_Engineer/Contract_Driller

1.2 1.2.8.6.7 EHWD: Final Upgrade & Replacement Work 54d 11/12/24 01/29/25 12/11/24 08:00 29/01/25 16:59

1.2 1.2.8.6.7.1 Drill Control Center (DCC) & Global Control System 36d 11/12/24 01/03/25 12/11/24 08:00 03/01/25 16:59

1.2 1.2.8.6.7.1.1 Relocate DCC to Cryo & Power-up (USAP) 1d 11/12/24 11/12/24 12/11/24 08:00 12/11/24 16:59

1.2 1.2.8.6.7.1.2 Electrical Closet Rework (USAP) 2d 11/13/24 11/14/24 13/11/24 08:00 14/11/24 16:59 1547

1.2 1.2.8.6.7.1.3 Install New Fuel Day Tank System Controls 1d 11/15/24 11/15/24 15/11/24 08:00 15/11/24 16:59 1548

1.2 1.2.8.6.7.1.4 Install and Wire 2x Motor Drives for WT1 VT Pumps 1d 11/18/24 11/18/24 18/11/24 08:00 18/11/24 16:59 1549

1.2 1.2.8.6.7.1.5 Install New E-Stop Controller Equipment 2d 11/19/24 11/20/24 19/11/24 08:00 20/11/24 16:59 1550

1.2 1.2.8.6.7.1.6 Install Racks & Computing Equipment 2d 11/21/24 11/22/24 21/11/24 08:00 22/11/24 16:59 1551

1.2 1.2.8.6.7.1.7 Install Core PLC System in DCC 2d 11/25/24 11/26/24 25/11/24 08:00 26/11/24 16:59 1552

1.2 1.2.8.6.7.1.8 Connect and Configure Hub and Spoke Elements, including Motor Drives 2d 11/27/24 11/29/24 27/11/24 08:00 29/11/24 16:59 1553

1.2 1.2.8.6.7.1.9 Relocate DCC to SES & Position (USAP) 3d 12/02/24 12/04/24 02/12/24 08:00 04/12/24 16:59 1554

1.2 1.2.8.6.7.1.10 Install and Commission Latest Software, SCADA, and Database 3d 12/02/24 12/04/24 02/12/24 08:00 04/12/24 16:59 1554

1.2 1.2.8.6.7.1.11 QA on Controls By SES Subsystem - Wet System 10d 12/19/24 01/03/25 19/12/24 08:00 03/01/25 16:59 1556, 1523, 1637

1.2 1.2.8.6.7.1.12 Global Control System Online 0 01/03/25 01/03/25 03/01/25 16:59 03/01/25 16:59 1557

1.2 1.2.8.6.7.2 Main Heating Plants 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.2.1 Mechanical Refit & Repairs (MHP) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.2.1.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.2.1.2 System Evaluation 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1561FS -1d Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.2.2 Electrical/Controls Refit & Repairs (MHP) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.2.2.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511

1.2 1.2.8.6.7.2.2.2 System Evaluation and Final Testing 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1564FS -1d

1.2 1.2.8.6.7.3 Pre-Heat System 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.3.1 Mechanical Refit & Repairs (PHS) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.3.1.1 Install Filters in H2O System 1d 11/21/24 11/21/24 21/11/24 08:00 21/11/24 16:59 1569SS

1.2 1.2.8.6.7.3.1.2 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.3.1.3 System Evaluation 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1569FS -1d Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.3.2 Electrical/Controls Refit & Repairs (PHS) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.3.2.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511

1.2 1.2.8.6.7.3.2.2 System Evaluation and Final Testing 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1572FS -1d

1.2 1.2.8.6.7.4 Water Tanks & Handling Systems (VT & Submersible) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.4.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511

1.2 1.2.8.6.7.4.2 System Evaluation and Final Testing 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1575FS -1d

1.2 1.2.8.6.7.5 Water Tanks & Handling Systems (VT & Submersible) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.5.1 Mechanical Refit & Repairs (HPP) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.5.1.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.5.1.2 Pump Testing & System Evaluation 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1579FS -1d Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.5.2 Electrical/Controls Refit & Repairs (HPP) 9d 11/21/24 12/04/24 21/11/24 08:00 04/12/24 16:59

1.2 1.2.8.6.7.5.2.1 Final Upgrade & Replacement Activities 5d 11/21/24 11/27/24 21/11/24 08:00 27/11/24 16:59 1511

1.2 1.2.8.6.7.5.2.2 System Evaluation and Final Testing 5d 11/27/24 12/04/24 27/11/24 08:00 04/12/24 16:59 1579FS -1d

1.2 1.2.8.6.7.6 HPU2 12d 11/21/24 12/09/24 21/11/24 08:00 09/12/24 16:59

1.2 1.2.8.6.7.6.1 Relocate HPU2 to SES, Position 1d 11/21/24 11/21/24 21/11/24 08:00 21/11/24 16:59 1504

1.2 1.2.8.6.7.6.2 Supply Power to HPU2, Warm Up 1d 11/22/24 11/22/24 22/11/24 08:00 22/11/24 16:59 1511, 1585 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.6.3 Initiate final Refit/Integration (HPU2) 10d 11/25/24 12/09/24 25/11/24 08:00 09/12/24 16:59 1586 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.7 Fuel Tower 5d 12/02/24 12/06/24 02/12/24 08:00 06/12/24 16:59

1.2 1.2.8.6.7.7.1 Install New Point I/O, connect to DCC, and configure/troubleshoot 1d 12/02/24 12/02/24 02/12/24 08:00 02/12/24 16:59 1478FS +10d

1.2 1.2.8.6.7.7.2 Fuel Tower: Commission - NPX 4d 12/03/24 12/06/24 03/12/24 08:00 06/12/24 16:59 1589

1.2 1.2.8.6.7.8 Shops, MECC (SEW, TOW, OML) 6d 11/14/24 11/21/24 14/11/24 08:00 21/11/24 16:59

1.2 1.2.8.6.7.8.1 Final Upgrade/Retrofit Shops, MECC 6d 11/14/24 11/21/24 14/11/24 08:00 21/11/24 16:59

1.2 1.2.8.6.7.9 Reels 36d 12/09/24 01/29/25 09/12/24 08:00 29/01/25 16:59

1.2 1.2.8.6.7.9.1 Main Supply Hose Reel (MSHR) 33d 12/12/24 01/29/25 12/12/24 08:00 29/01/25 16:59

1.2 1.2.8.6.7.9.1.1 Install Inner Insulation Layer & RTDs 2d 12/12/24 12/13/24 12/12/24 08:00 13/12/24 16:59 1504FS +14d

1.2 1.2.8.6.7.9.1.2 Install Drill Hose on Reel 5d 12/16/24 12/20/24 16/12/24 08:00 20/12/24 16:59 1595, 1483FS +5d

1.2 1.2.8.6.7.9.1.3 Final Upgrades & Testing (MSHR) 2d 12/23/24 12/24/24 23/12/24 08:00 24/12/24 16:59 1596

1.2 1.2.8.6.7.9.1.4 Install Hose Heating Blankets & RTDs & Install Outer Cover 3d 01/22/25 01/24/25 22/01/25 08:00 24/01/25 16:59 1657

1.2 1.2.8.6.7.9.1.5 Install Hose Heating Controller, Connect to Power, & Test 3d 01/27/25 01/29/25 27/01/25 08:00 29/01/25 16:59 1657, 1598

1.2 1.2.8.6.7.9.2 Return Water Hose Reel (RWHR) 6d 12/09/24 12/16/24 09/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.9.2.1 Install Return Hose on Reel 5d 12/09/24 12/13/24 09/12/24 08:00 13/12/24 16:59 1483FS +5d

1.2 1.2.8.6.7.9.2.2 Final Upgrades & Testing 5d 12/10/24 12/16/24 10/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.9.3 Return Water Cable Reel (RWCR) 5d 12/10/24 12/16/24 10/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.9.3.1 Final Upgrades & Testing 5d 12/10/24 12/16/24 10/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.9.4 Main Cable Reel (MCR) 5d 12/10/24 12/16/24 10/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.9.4.1 Final Upgrades & Testing 5d 12/10/24 12/16/24 10/12/24 08:00 16/12/24 16:59

1.2 1.2.8.6.7.10 Winches 12d 12/15/24 12/31/24 15/12/24 08:00 31/12/24 16:59

1.2 1.2.8.6.7.10.1 Winches Final Integration & Testing (TU-20, TU-15) 12d 12/15/24 12/31/24 15/12/24 08:00 31/12/24 16:59

1.2 1.2.8.6.7.11 TOS/Tower 22d 11/22/24 12/24/24 22/11/24 08:00 24/12/24 16:59

1.2 1.2.8.6.7.11.1 TOS1 - Core Controls Install, Commissioning & Check Out 11d 11/22/24 12/09/24 22/11/24 08:00 09/12/24 16:59

1.2 1.2.8.6.7.11.1.1 TOS1 - Install Racks & Computing Equipment 2d 11/22/24 11/25/24 22/11/24 08:00 25/11/24 16:59 1504FS +1d, 1478

1.2 1.2.8.6.7.11.1.2 TOS1 - Install Core PLC System 1d 11/26/24 11/26/24 26/11/24 08:00 26/11/24 16:59 1611 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.1.3 TOS1 - Connect & Configure I/O & Motor Drives 2d 11/27/24 11/29/24 27/11/24 08:00 29/11/24 16:59 1612 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.1.4 TOS1 - Install & Commission Latest Software, SCADA 2d 12/02/24 12/03/24 02/12/24 08:00 03/12/24 16:59 1613

1.2 1.2.8.6.7.11.1.5 TOS1 - Connect Reels & Perform QA on Controls 2d 12/04/24 12/05/24 04/12/24 08:00 05/12/24 16:59 1614

1.2 1.2.8.6.7.11.1.6 TOS1 - Install Drill Head Power Supply 1d 12/06/24 12/06/24 06/12/24 08:00 06/12/24 16:59 1615 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.1.7 TOS1 - Test Drill Head Data Chain With Actual Drill Head 1d 12/09/24 12/09/24 09/12/24 08:00 09/12/24 16:59 1616 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.1.8 TOS1 - TOS Control System Online 0 12/09/24 12/09/24 09/12/24 16:59 09/12/24 16:59 1617 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.2 TOS2 - Core Controls Install, Commissioning & Check Out 11d 12/10/24 12/24/24 10/12/24 08:00 24/12/24 16:59

1.2 1.2.8.6.7.11.2.1 TOS2 - Install Racks & Computing Equipment 2d 12/10/24 12/11/24 10/12/24 08:00 11/12/24 16:59 1504FS +1d, 1618, 1478

1.2 1.2.8.6.7.11.2.2 TOS2 - Install Core PLC System 1d 12/12/24 12/12/24 12/12/24 08:00 12/12/24 16:59 1620 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.2.3 TOS2 - Connect & Configure I/O & Motor Drives 2d 12/13/24 12/16/24 13/12/24 08:00 16/12/24 16:59 1621 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.2.4 TOS2 - Install & Commission Latest Software, SCADA 2d 12/17/24 12/18/24 17/12/24 08:00 18/12/24 16:59 1622

1.2 1.2.8.6.7.11.2.5 TOS2 - Connect Reels & Perform QA on Controls 2d 12/19/24 12/20/24 19/12/24 08:00 20/12/24 16:59 1623

1.2 1.2.8.6.7.11.2.6 TOS2 - Install Drill Head Power Supply 1d 12/23/24 12/23/24 23/12/24 08:00 23/12/24 16:59 1624 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.2.7 TOS2 - Test Drill Head Data Chain With Actual Drill Head 1d 12/24/24 12/24/24 24/12/24 08:00 24/12/24 16:59 1625 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.11.2.8 TOS2 - TOS Control System Online 0 12/24/24 12/24/24 24/12/24 16:59 24/12/24 16:59 1626 Flush heaters w epump to clean out debris, pressure test heaters with proof pump.

1.2 1.2.8.6.7.12 Rodwell System (ARA) 43d 11/22/24 01/24/25 22/11/24 08:00 24/01/25 16:59

1.2 1.2.8.6.7.12.1 Commission Sled 1 - Generator Sled 4d 11/22/24 11/27/24 22/11/24 08:00 27/11/24 16:59 1503FS +5d

1.2 1.2.8.6.7.12.2 Commission Sled 2 - Water Tank Sled 4d 11/29/24 12/04/24 29/11/24 08:00 04/12/24 16:59 1629

1.2 1.2.8.6.7.12.3 Commission Sled 3 - Heater/reel Sled 4d 12/05/24 12/10/24 05/12/24 08:00 10/12/24 16:59 1630

1.2 1.2.8.6.7.12.4 System Commissioning and Checkout 3d 12/11/24 12/13/24 11/12/24 08:00 13/12/24 16:59 1629, 1630, 1631

1.2 1.2.8.6.7.12.5 Fill System with Seed Water 1d 12/11/24 12/11/24 11/12/24 08:00 11/12/24 16:59 1632SS

1.2 1.2.8.6.7.12.6 Decommission & Store ARA 3d 01/22/25 01/24/25 22/01/25 08:00 24/01/25 16:59 1657

1.2 1.2.8.6.8 Rodwell System (ARA) Ops - Condensate Bulbs 20d 12/16/24 01/14/25 16/12/24 08:00 14/01/25 16:59 Condensate will not be used for drilling operations. Filtered water will be delivered to bulb.

1.2 1.2.8.6.8.1 Setup ARA System over mini FS2 Condensate Bulb Firn Hole Location 1d 12/16/24 12/16/24 16/12/24 08:00 16/12/24 16:59 1632

1.2 1.2.8.6.8.2 Drill Dry Pilot Hole, Develop, Pump Out (mini cond) 2d 12/17/24 12/18/24 17/12/24 08:00 18/12/24 16:59 1636

1.2 1.2.8.6.8.3 Setup ARA System over main FS3 Condensate Bulb Hole Location 1d 12/20/24 12/20/24 20/12/24 08:00 20/12/24 16:59 1637FS +1d

1.2 1.2.8.6.8.4 Drill Dry Pilot Hole (main cond) 1d 12/23/24 12/23/24 23/12/24 08:00 23/12/24 16:59 1638

1.2 1.2.8.6.8.5 Develop Bulb (main cond) 4d 12/24/24 12/30/24 24/12/24 08:00 30/12/24 16:59 1639

1.2 1.2.8.6.8.6 Maintain Bulb for Test, then Pump out Water (main cond) 10d 12/31/24 01/14/25 31/12/24 08:00 14/01/25 16:59 1640

1.2 1.2.8.6.9 Firn Drilling - Independent Firn Drill (IFD) 40d 11/15/24 01/14/25 15/11/24 08:00 14/01/25 16:59

1.2 1.2.8.6.9.1 Deliver CRREL Gen and Firn Drill (USAP) 1d 11/15/24 11/15/24 15/11/24 08:00 15/11/24 16:59 1503

1.2 1.2.8.6.9.2 Drill and CRREL Integration and Commissioning 6d 11/18/24 11/25/24 18/11/24 08:00 25/11/24 16:59 1643

1.2 1.2.8.6.9.3 Excavation of 7 x Firn Hole Pits 4' x 4' x 2' (Set String Anchor in Each Hole) 2d 11/18/24 11/19/24 18/11/24 08:00 19/11/24 16:59 1644SS

1.2 1.2.8.6.9.4 Trenching for Setting the String Anchors for all the 7 x Firn Hole  (USAP) 2d 11/18/24 11/19/24 18/11/24 08:00 19/11/24 16:59 1645SS

1.2 1.2.8.6.9.5 Drill 9 Firn Holes w/ Independent Firn Drill (IFD) 25d 11/29/24 01/06/25 29/11/24 08:00 06/01/25 16:59 1644FS +2d

1.2 1.2.8.6.9.6 Refueling Support - Firn Drilling (USAP) 25d 11/29/24 01/06/25 29/11/24 08:00 06/01/25 16:59 1647SS

1.2 1.2.8.6.9.7 9 Holes Drilled, Covered and Flagged 0 01/06/25 01/06/25 06/01/25 16:59 06/01/25 16:59 1647 USAP Support

1.2 1.2.8.6.9.8 Winterize & Store IFD 6d 01/07/25 01/14/25 07/01/25 08:00 14/01/25 16:59 1647

1.2 1.2.8.6.10 EHWD: Full Systems Wet Test 31d 12/06/24 01/21/25 06/12/24 08:00 21/01/25 16:59

1.2 1.2.8.6.10.1 Setup TOS, Tower, Reels over Rodwell Hole Location 3d 12/06/24 12/10/24 06/12/24 08:00 10/12/24 16:59 1647SS +5d

1.2 1.2.8.6.10.2 Phase 1: TOS Motion control testing and Tuning 7d 12/26/24 01/06/25 26/12/24 08:00 06/01/25 16:59 1652FS +3d, 1596, 1627

1.2 1.2.8.6.10.3 Readiness Review, Safety Refresher, Emergency & Safety Systems Tested 1d 01/07/25 01/07/25 07/01/25 08:00 07/01/25 16:59 1653

1.2 1.2.8.6.10.4 Phase 2: Full Power System Wet Test w/Drill in Rodwell location 6d 01/08/25 01/15/25 08/01/25 08:00 15/01/25 16:59 1654, 1557, 1641SS

1.2 1.2.8.6.10.5 Blow Out Systems 4d 01/16/25 01/21/25 16/01/25 08:00 21/01/25 16:59 1655

1.2 1.2.8.6.10.6 Wet-Test Operations Complete 0 01/21/25 01/21/25 21/01/25 16:59 21/01/25 16:59 1656

1.2 1.2.8.6.11 Installation Support Activities 9d 12/04/24 12/16/24 04/12/24 08:00 16/12/24 16:59 2033SS

1.2 1.2.8.6.11.1 Sensor Handling Facility Construction Oversight 9d 12/04/24 12/16/24 04/12/24 08:00 16/12/24 16:59 2033SS

1.2 1.2.8.6.12 Season Close-Out Work 32d 12/24/24 02/07/25 24/12/24 08:00 07/02/25 16:59

1.2 1.2.8.6.12.1 Document, Photograph Equip & Upgrade Work, Further Req's 2d 12/24/24 12/26/24 24/12/24 08:00 26/12/24 16:59 1206SS,

1.2 1.2.8.6.12.2 Collect Video Record of Condensate Bulb and Rodwell 2d 01/22/25 01/23/25 22/01/25 08:00 23/01/25 16:59 1657

1.2 1.2.8.6.12.3 Prepare Retrograde for Shipment 7d 12/24/24 01/03/25 24/12/24 08:00 03/01/25 16:59 1661SS

1.2 1.2.8.6.12.4 Demo Snow Ramp (USAP) 1d 01/22/25 01/22/25 22/01/25 08:00 22/01/25 16:59 1657 USAP Support

1.2 1.2.8.6.12.5 Winterize EHWD 13d 01/22/25 02/07/25 22/01/25 08:00 07/02/25 16:59

1.2 1.2.8.6.12.5.1 Remove DNF, Computer Equip, Drives, Capacitors, Etc 8d 01/22/25 01/31/25 22/01/25 08:00 31/01/25 16:59 1657

1.2 1.2.8.6.12.5.2 Winterize SES & TOS, Disconnect All Cables Hoses, Connections 6d 01/27/25 02/03/25 27/01/25 08:00 03/02/25 16:59 1666FS -5d

1.2 1.2.8.6.12.5.3 Winter Storage Support: Drill Hose Reel, TOS 1 & 2 (USAP) 3d 02/04/25 02/06/25 04/02/25 08:00 06/02/25 16:59 1667

1.2 1.2.8.6.12.5.4 All EHWD Equipment Winterized 1d 02/07/25 02/07/25 07/02/25 08:00 07/02/25 16:59 1666, 1667, 1668

1.2 1.2.8.6.13 Other Field Activities (FS2) 82d 10/15/25 02/10/26 15/10/25 08:00 10/02/26 16:59

1.2 1.2.8.6.13.1 MCM Logistics Rep (Driller) 18d 10/25/25 11/18/25 25/10/25 08:00 18/11/25 16:59

1.2 1.2.8.6.13.2 Logistics Department Support - MCM & Pole (USAP) 44d 10/15/25 12/16/25 15/10/25 08:00 16/12/25 16:59 USAP Support

1.2 1.2.8.6.13.3 SPOT Support for Upgrade Cargo (USAP) 70d 11/01/25 02/10/26 01/11/25 08:00 10/02/26 16:59 USAP Support

1.2 1.2.8.6.14 On-ice Labor FS2 60d 11/13/24 02/07/25 13/11/24 08:00 07/02/25 16:59 #REF, 1669FF

1.2 1.2.8.6.15 END NPX FS2 Season 0 02/07/25 02/07/25 07/02/25 16:59 07/02/25 16:59 #REF, 1669

1.2 1.2.8.7 USAP Field Season 3 (FY26) 292d 01/15/25 03/03/26 15/01/25 08:00 03/03/26 16:59

1.2 1.2.8.7.3 USAP Cargo Movements (FY26) 68d 11/01/25 02/06/26 01/11/25 08:00 06/02/26 16:59

1.2 1.2.8.7.3.1 Pole (USAP) 53d 11/15/25 02/01/26 15/11/25 08:00 01/02/26 08:00

1.2 1.2.8.7.3.1.1 LC130 - Pole (USAP) 30d 11/15/25 12/29/25 15/11/25 08:00 29/12/25 16:59

1.2 1.2.8.7.3.1.1 Fuel 10,161 Gallons (USAP) 30d 11/15/25 12/29/25 15/11/25 08:00 29/12/25 16:59

1.2 1.2.8.7.3.1.2 SPOT1 - Pole (USAP) 0 12/01/25 12/01/25 01/12/25 08:00 01/12/25 08:00

1.2 1.2.8.7.3.1.3 SPOT2 - Pole (USAP) 0 01/01/26 01/01/26 01/01/26 08:00 01/01/26 08:00

1.2 1.2.8.7.3.1.4 SPOT3 - Pole (USAP) 0 02/01/26 02/01/26 01/02/26 08:00 01/02/26 08:00

1.2 1.2.8.7.3.2 MCM (USAP) 66d 11/01/25 02/05/26 01/11/25 08:00 05/02/26 08:00

1.2 1.2.8.7.3.2.1 SAAM - ComSur (USAP) 0 11/01/25 11/01/25 01/11/25 08:00 01/11/25 08:00

1.2 1.2.8.6.3.2.1.1 Driller Resupply/Refit Container (8' ISO)  (USAP) 0 11/01/25 11/01/25 01/11/25 08:00 01/11/25 08:00

1.2 1.2.8.6.3.2.1.2 Drill Refit Components Crate - DNF (USAP) 0 11/01/25 11/01/25 01/11/25 08:00 01/11/25 08:00

1.2 1.2.8.7.3.2.2 Vessel (USAP) 0 02/05/26 02/05/26 05/02/26 08:00 05/02/26 08:00

1.2 1.2.8.7.3.2.2.1 Placeholder 0 02/05/26 02/05/26 05/02/26 08:00 05/02/26 08:00

1.2 1.2.8.7.3.3 Retrograde (USAP) 2d 01/15/26 01/16/26 15/01/26 08:00 16/01/26 16:59

1.2 1.2.8.7.3.3.1 Drill Hose - SPOT 3 (USAP) 2d 01/15/26 01/16/26 15/01/26 08:00 16/01/26 16:59

1.2 1.2.8.7.3.4 Cargo Storage Support Pole & MCM (USAP) 58d 11/15/25 02/06/26 15/11/25 08:00 06/02/26 16:59



1.2.9 – 1.2.10 Cost



Cost & Main Cost Drivers

• Cost and Main Cost Drivers

• 1.2.9 CapEx:
• Pressure sensors (105k – sole source,  quote)

• Rigging (108k – off-shelf)

• 1.2.10 Labor:
• Drillers installation training (61k)

• Installation Lead On-Ice labor (29k)
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Labor - LoE, 
$29,061.25 

Labor - Task, 
$61,445.54 

M & S, 
$2,907.00 

Travel, 
$5,508.00 

1.2.10 TOTAL PY5-PY8

CapEx
$256,220.00 

Labor - Task
$11,848.28 

Travel
$5,508.00 

1.2.9 TOTAL PY5-PY8



1.2.9 CapEx
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WBS Activity Subtype

12mo 

Subtotal 

PY5

12mo 

Subtotal 

PY6

12mo 

Subtotal 

PY7

12mo 

Subtotal 

PY8 Estimating Technique Contingency
1.2.9.1.3.2 Off-Ice Install: Procure Sensor Handling Equipment CapEx $8,453 $0 $0 $0C - Engineering Buildup C3

1.2.9.1.3.3 Off-Ice Install: Procure ESD Sensor Handling 

Equipment

CapEx $5,549 $0 $0 $0D - Expert Opinion C4

1.2.9.2.8 Off-Ice Install: Procure Installation Hardware CapEx $108,000 $0 $0 $0C - Engineering Buildup C3

1.2.9.2.9 Off-Ice Install: Procure Installation Weights CapEx $9,900 $0 $0 $0D - Expert Opinion C4

1.2.9.3.2.1 Off-ice Install: IME ICL Quad Connectivity Tester 

Design, Prototype & Production (2023-24)

CapEx $0 $4,800 $0 $0D - Expert Opinion C4

1.2.9.3.3.2 Off-ice Install: IME Depth Readout Development and 

System Integration (2022-23)

CapEx $3,400 $0 $0 $0D - Expert Opinion C4

1.2.9.3.3.7 Off-Ice Install: Procure Pressure Sensors CapEx $0 $104,796 $0 $0C - Engineering Buildup C2

1.2.9.4.2.3 Off-Ice Install: Procure Tablets for Logbook CapEx $0 $5,967 $0 $0D - Expert Opinion C4

1.2.9.4.2.5 Off-Ice Install: Procure Laser Rangers & various 

Installation Supplies

CapEx $0 $5,355 $0 $0E - Extrapolation from 

Actuals

C3



Installation Hardware
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Installation Kits Configuration Management Document



Pressure Sensors for depth monitoring
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Planning on purchasing 7+1 spare, 
include 11% price increase over two 
years (purchase in PY6)



Response to Previous Reviews (Logistics Review 11/2021)
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Charge Question L1

In progress
since the snapshot



Summary

• Installation task similar to IceCube, with added complexity

• Upgrade relies on solid experience from Gen1 

• Installation schedule & budget in Smartsheet

• Installation cargo & population (FS2/FS3) captured in master spreadsheet

• Personnel for FS2 identified; FS3 labor largely in-kind, recruiting to start by mid 2023
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backup



1.2.10 Labor Hours
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WBS Activity Resource ID Subtype LPY5 LPY6 LPY7 LPY8 Estimating Technique Contingency

1.2.10.1.3 Install FS3: FS3 Off-Ice Installation Training: Drillers TE Labor - Task 0 0 288 0D - Expert Opinion C1

1.2.10.4.10 Installation: On-Ice Labor  (FS2) (Installation Lead) SC Labor - LoE 0 0 396 0D - Expert Opinion C1

1.2.10.5.8 Installation: On-Ice Labor  (FS3) (Installation Lead) SC Labor - Task 0 0 0 558D - Expert Opinion C1



1.2.9 BOE
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$248,522 spent to date



1.2.9 Travel
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Two trips to MSU to test system on a full-length quad

WBS Activity

12mo Subtotal 

PY5

12mo Subtotal 

PY6

12mo Subtotal 

PY7

12mo Subtotal 

PY8 Estimating Technique Contingency

1.2.9.3.2.1 Off-ice Install: IME ICL Quad Connectivity Tester Design, 

Prototype & Production (2023-24)

$0 $1,800 $0 $0E - Extrapolation from Actuals C1

1.2.9.3.3.2 Off-ice Install: IME Depth Readout Development and 

System Integration (2022-23)

$1,800 $0 $0 $0E - Extrapolation from Actuals C1



1.2.9 Labor Hours
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WBS1 Activity Resource ID Subtype LPY5 LPY6 LPY7 LPY8

Estimating 

Technique Contingency

1.2.9.3.3.2 Off-ice Install: IME Depth Readout Development and 

System Integration (2022-23)

EN-EE Labor - Task 60 0 0 0D - Expert Opinion C3

1.2.9.3.3.3 Off-Ice Install: IME Depth Readout System Final 

Integration (2023-24)

EN-EE Labor - Task 0 40 0 0D - Expert Opinion C3



1.2.10
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1.2.10 M&S
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WBS Activity Subtype 12mo Subtotal PY5 12mo Subtotal PY6 12mo Subtotal PY7 12mo Subtotal PY8 Estimating Technique Contingency

1.2.10.4.2 Install FS2: Install Team FS2 PQ Costs 

(Headcount 1)

M & S $0 $700 $0 $0E - Extrapolation from Actuals C1

1.2.10.4.2 Install FS2: Install Team FS2 ECW Costs 

(Headcount 1)

M & S $0 $250 $0 $0E - Extrapolation from Actuals C1

1.2.10.5.2 Install FS3: Install Team FS3 PQ Costs 

(Headcount 1)

M & S $0 $0 $700 $0E - Extrapolation from Actuals C1

1.2.10.5.2 Install FS3: Install Team FS3 ECW Costs 

(Headcount 1)

M & S $0 $0 $250 $0E - Extrapolation from Actuals C1



1.2.10 Travel
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WBS Activity Subtype 12mo Subtotal PY5 12mo Subtotal PY6 12mo Subtotal PY7 12mo Subtotal PY8 Estimating Technique Contingency

1.2.10.4.2 Install FS2: Install Team FS2 Deployment Travel 

Costs (Headcount 1)

Travel $0 $0 $1,800 $0E - Extrapolation from 

Actuals

C1

1.2.10.5.2 Install FS3: Install Team FS3 Deployment Costs 

(Headcount 1 + 9 in-kind)

Travel $0 $0 $0 $1,800E - Extrapolation from 

Actuals

C1



IceCube String Installation

• 60 DOMs/string, spaced 17 m (7 m in DeepCore)

• The in-ice cable was secured to the DOM by top and 
bottom load bearing YaleGrips.

• Installation by load transfer between main cable and 
DOM

• Max force on cable during deployment: 8 kN

• Max load on harness < 450 kg

• Cable and harness designed with a minimum safety 
factor of 4

• 8 - 13 hours /string
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IceCube

41



1.2.9.2 Rigging & Installation Operations

Rigging hardware and installation operations are closely linked to each other and 
to string geometry and cable specs
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Installation manual
[WBS 1.2]

Installation Rigging
[WBS 1.2]

String load on sensors 
& breakouts

String load on main cable

Sensor weights 
[WBS 1.3-1.5]

Cable specs 
[WBS 1.4]

Sensor spacing 
[WBS 1.5]



Vertical Run

• Existing cables are supported 
by eye bolts + Yalegrips on 
vertical run

• Plan A: double up on eye bolts
• proof-of-principle: DeepCore

cables

• Plan B: sling over tower 
crossbeam 

43

looking up inside tower

eye bolts for hanging
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Entry into Cable Bridge

• Cable bridge has two levels, 
each with own entry

• Original plan: 20 cables on each 
level
• 10 each side

• DeepCore: 6 more added to top 
level

44

top right entry into cable bridge
(13 surface cables)
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Cable Bridge

• top and side panels easily 
opened
• panels do not overlap each other

• Cables lie flat in bridge tray
• room for 7 additional cables on 

lower level

45
cable bridge lower level
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Entry into ICL

• Grounding clamp around cable 
shield connected to large 
copper plate w/ strap

• DeepCore cables added above 
other cables in upper row

• Plan A: similar addition in 
lower row for Upgrade cables

46

grounding clamps

cable entry / grounding plate

D. Tosi - IceCube Upgrade Installation



ICL Lift Impact

• Need to make sure any new 
cable additions don’t impact 
future ICL lift

• Original drawings suggest 
middle section of tower 
extended
• lower cable entry shouldn’t 

affect this plan

• No issues expected given we 
install with slack 
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Scintillator Cable Installation

48
west tower cable entry culvert entry cable trays
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