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DUNE Collaboration Meeting



Collaboration Concerns regarding work in South Dakota – US Institutions

• How do you make it attractive?

• Is there a scientific community?

• How to have networking opportunities?

• Desire for an intellectual home for students & postdocs (seminars, social gatherings)

• Perception of low-level jobs

• Competition with other research areas

• To support detector installation, it is anticipated that certain time periods need more 

than 70 persons at SURF

• DUNE WILL BE THE COMMUNITY – the Host Lab needs support the Experiment

01.30.2024 Macier | LBNF/DUNE-US Status Update4



DUNE Participation (orange) + LBNF (Cryogenics) in-kind contributors
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DUNE Far Detector consortia are responsible to deliver 

their scope.  DUNE-US is a contributor to DUNE.

--

Cryostat & Cryogenics are in-kind contributions to LBNF
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FDC Integration & Installation Meeting – 16-20 October 2023

• 76 participants

• 20 institutions

• All FD consortia

• Collaboration 
Management

• Cryogenics

• Cryostat

• I&I

• Far Site Conventional 
Facilities

• ESH

• QA

• Compliance

• SDSTA

• DCO/SDS
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Outline

• Far Site subprojects & FDC as part of LBNF/DUNE

• EXC status

• BSI status

• FDC Scope

• FDC Accomplishments since we last met

• FDC Planning for work in South Dakota
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LBNF/DUNE-US
Organization
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LBNF/DUNE-US Schedule

• Defined handoffs between 
Far Site subprojects

• FDC work begins in North 
Cavern with warm structure 
#1 installation (Oct 2024)

• Significant planning to 
understand and define 
conditions at handover and 
during co-working timeframe

• FDC interfaces to 
FSCF/EXC, FSCF/BSI 
defined

• Phased Transition to 
Operations for LBNF/DUNE
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Far Detectors &
Cryogenics Organization
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FSCF-EXC Status – North Cavern

• All excavation complete
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FSCF-Buildings & Site Infrastructure (BSI) Work Packages
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• BSI provide all infrastructure to support the experiment:  power, HVAC, plumbing, 

fiberoptic networks, fire suppression and alarm, security, architectural features, etc.

- Essentially builds out the “buildings” in which the detectors are installed

• Contracts have been awarded for all electrical and fiberoptic infrastructure, fire 

alarms, and sprinklers.  Submittal reviews are under way

• Proposals are in the process of negotiation for mechanical, plumbing, surface civil, 

cavern elevators, QA/QC, commissioning, and logistics support.

• Remaining packages to propose include painting, masonry, and underground civil 

and metals.

• Have proposals for 89% of the work, including all schedule critical work.

• Plan to begin surface work as soon as weather allows in spring (April), Underground 

in summer when EXC demobilization allows
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Key FDC Assumptions (i)

• Installation activities take place in Lead, SD, at Sanford 

Underground Research Facility (SURF)

• There is insufficient laydown space at the SURF site; 

FDC must provide its own SD regional storage.  

Laydown yard to be awarded January 2024.

• At SURF, FDC activities (surface & underground) occur 

in DOE-leased space, adhering to Fermilab ESH 

governance (10 CFR 851)

• SURF’s Ross Shaft is available for LBNF/DUNE-US 

Project use; Yates Shaft is for emergency secondary 

egress

• Underground activities occur in the LBNF campus at 

4850 and 4910 levels, beginning first in the North 

Detector Cavern.  There is a period of concurrent work at 

SURF with FSCF/BSI.
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Ross campus 

(enlarged below)



Key FDC Assumptions (ii)

• Shift work is optimized to support partners & compliance with underground headcount limits. SDSTA 

refuge chamber will be expanded to support 250 persons (expanded to 194 persons in Dec 2023).

• FDC access at SURF must comply with the requirements of their Risk Transfer Protocol.  The 

required insurance costs are supported by Host Lab.

• FDC costs include power & Ross Shaft hoisting. Costs are also supported by Host Lab.

• Contributions to LBNF are documented in Project Planning Documents; DUNE deliverables are 

delineated in the DUNE MOU Annexes – signed in November!

• Maintenance of conventional facilities is the 

responsibility of Fermilab Neutrino Division and 

Infrastructure Service Division, based on the 

FSCF/BSI Transition to Operations Plan

• DUNE Coordination Office & South Dakota Services

facilitate host lab services to FDC
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Prototyping – ProtoDUNE NP04 & NP02 at CERN Neutrino Platform

• Full-scale detector components

• Cryogenics system

• Installation processes

• Integrated teams 

accomplishing work

• 1/20th scale cryostats 

• LAr acquisition in process; 

deliveries to begin in February
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Anode Plane Assemblies (APA) 

in ProtoDUNE NP04; Integrated 

APA in NP04 cold box  
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Warm structure cryostat pieces – Spring 2024

• First L beam and I beam arrived at SURF 

Jan. 9th for trial manipulations and test lifts

• Preliminary movement trials performed 

by SDSTA with wood model

• Design and engineering underway for 

tooling, carts for manipulation and 

movement of L beam in/out of cage 

for transport underground
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Warm structure cryostat pieces at SURF 

(above) and L-beam mock-up (left)

Steel for one cryostat (left)



Cryostat warm structure transport begins soon!
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Contract for transport of Cryostat #1 

established. 

• Transport on truck from La Coruña to 

departing harbor (Vigo, Spain) 

• Breakbulk vessel  to Houston (TX) 

• Truck transport to laydown yard in 

Rapid City (final destination to be 

defined)

Schedule:

• Shipment Cryo #1 beginning of March (few weeks from now!)

• The delivery concludes within 4 months after the start of the transport activities

• Shipment Cryo #2 (separate contracts) between 19th August 2024 and 31st January 2025

Quantities per cryostat:

• Warm structure: 2,300 tons (~1300 components various form and dimensions). Grouping under definition
-Tertiary barrier: 588 tons (~900 components 1.6 m wide, various lengths)

-Fasteners and fittings: 250 tons (150,000 components)



FDC preparing CD-2/3 ESAAB approval

• FDC held its DOE IPR for CD-2/3 in September 2023

• Three significant remaining to-do items prior to ESAAB:

1. Work to further optimize the proposed partner contributions

2. Review and address concerns regarding adequacy of Integration & Installation plan

• Hiring challenges

• Efficiency (training, work schedule, underground impact)

• Confirm assumptions and optimize/confirm optimization of project, 

SDSTA, Host Lab, and DUNE elements and support 

• Work force support – housing, access, office space, etc.

3. Address FDC P6 schedule issues

• FDC is tackling these to-do items systematically to accomplish CD-2/3 ESAAB in late 

summer 2024
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Being addressed separately

Being addressed separately

Most significant area 

of Mission Support 

interaction!!



Mission Support progress to support FDC activities

• FS Receiving in Oracle (for purchase orders)

• Determination & algorithm of cost assignments

• Communications

• Visa support 

• Badging

• Human Resources
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Continue to evaluate and optimize the roles and division 
of responsibilities between FNAL as the host lab, the 
LBNF/DUNE project, the DUNE Collaboration, and SDSTA 
(March 2024).

- IPR recommendation, September 2023
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Executing FDC I&I Staffing Plan

• Hiring underway with strong engagement from Fermilab HR

• Participation in SD outreach events (career fairs) planned February through April

• Leveraging FNAL staff expertise

is critical to efficient execution; 

intend to utilize DEA and 

extended business travel  
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I&I Risk Workshop held 16-17 January

• External participants – SBN, DEAP (SNOLAB), LUX-ZEPLIN, SDSTA

• Address multiple categories of risk, across the full range on FDC work in SD and risk owners 
including FD technical, FD installation, logistics/damage/supply chain, regulatory, procurement, host 
lab services

• Discussed Delay to start of work (FDC readiness & inherited risk from the FSCF EXC & BSI) and 
delay in execution of work (underground efficiency factor, personnel acquisition & retention, 
infrastructure, installation delays & logistics)

• Attentive to I&I era, not only I&I WBS risks – all of the work to be accomplished in South Dakota

• Reviewed ~60 risks; additional editing required to incorporate feedback

• Forthright discussion and strong engagement across all participants

• Identified new risks

• External input valuable 

• Concerns reflected scale of LBNF/DUNE versus previous underground work & LAr cryostats
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Managing Interfaces

• Multi-layered interfaces reflect our integrated team

- FDC to FSCF/EXC and BSI

- Consortia to consortia

- Consortia to I&I

- FDC & Host Lab – MOA & Host Lab Plan

- FDC & SDSTA - MOU

- FDC within LBNF/DUNE-US - PMP
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FDC team members at SURF
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Thank You
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